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CTPYKTYPHbIE UBMEHEHUA B CTEHKE GPIOLLHOW AOPTbI
NP MOAENNPOBAHUN ANUTENIbHON CUMMNATUKOTOHUM
Y JIABOPATOPHbIX 2KNUBOTHbIX

HaunoHanbHbIN yHUBepcuTeT (pu3n4eckoro BocnutaHma u cnoprta YkpauHbl, Kues

B paboTe paccmatpuBaloTcsi akTyarnbHble BOMPO-
Cbl U3Y4YEHUS CTPYKTYPHbIX U3MEHEHWI CTEHKN BpioLu-
HOWM aopTbl B 3KCNEPUMEHTE C ANIMTENbHOM CUMNaTy-
KoToHVen. WccnegoBaHus BbIMOMHEHbI Ha  ABYX
COMOCTaBMMbIX [pynMnax CTOOHEBHbIX KPbIC FMHUK
Buctap, koTopble Ha MPOTSXKEHMM OeCATUOHEBHOrO
CcpoKka WUCMbITbIBanM BO3AENCTBME CUMMATUKOTOHUN C
NOBbILLUEHNEM aKTMBHOCTM CUMMATMYECcKOro otaena
BHC 1 HopmanbHbIM TOHYCOM napacMmnaTu4eckoro
otpoena BHC.

B pesynbtaTte npoBeOEHHOrO  3KCMEepUMMEHTa
ObINI0 YCTAHOBMNEHO, YTO ANUTENbHas CUMMNATMKOTO-
HUS SIBNsieTCs MoBpeXdalwmM akTopoM, KOTOpPbIN
npuBoauT K OereHepaTUBHbIM M3MEHEHUSIM BO BCEX
obonoykax cTeHkn GptoLlHo aopThl. Npouecchl name-
HEHUA UMEIT MpPeuMyLLecTBEHHO AereHepaTUBHbIN
xapakTtep. Mpu 3TOM NPOUCXOAUT UCTOHYEHUE WHTU-
Mbl, @ NPOLIEHTHOE OTHOLUEHNE COCTaBMSOLINX CTEH-
KM MccnegyeMoro cocyda yBenuumMBaeTca 3a cyeT
COCTaBnsAoLLEen ApYrMx TKaHen.

KnroueBble cnoBa: CTpykTypa COCYAUCTON CTEH-
K1, OprowHan aopTa, CUMMNATUKOTOHMS.

CBA3b paboTbl C Hay4YHbIMM MporpaMmmamu,
nnaHamu, Temamu. [JaHHasa paboTa saBnseTtcs cpar-
MeHTOM 00LLel TeMbl kadeapbl aHaTOMUKU, PU3MOI0-
MMM YernoBeKa W XMBOTHbIX JlyraHCKoro HaumMoHaneHo-
ro yHmsepcuteta umeHn Tapaca LleByeHko «Mexa-
HM3Mbl aganTaumMn opraHvMama npu BAUSHUN SHOOTEH-
HbIX 1 3K30reHHbIX akTopoB cpedbl», Ne rocyaapcr-
BeHHOM peructpaumm 019800026641.

BeegeHue. BonbLIMHCTBO M3BECTHbIX (HaKTOPOB
pvcKka pa3BWUTUSI COCYQUCTON NaTonorMm peanuayoTcs
yepe3 M3MEHEHUE CBOWCTB COCYAUCTOWN CTeHku. [Mpu
3TOM KpyMHble NpoBoOAsLME apTepun, U B MEPBYIO
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oyepedb aopTa, NoABepXeHbl NaToNorM4yeckuM Bnus-
HUsM B Bonbluen cTeneHu, Yem nepudepuyeckue [2,
14]. Ynpyro-anactuyeckue CBOWCTBa cocyda onpefe-
nsieT CTPYKTypa ero CTeHku [4].

BbisiBNeHo, YTo AnuTenbHble U3MEHEHUs Henpo-
FeHHOro TOHyCa, M B YaCTHOCTU akTUBM3aLUMSA cumMna-
Tnyeckon HepBHon cuctembl (CHC), moryT npuBogntb
K MaTonornyeckmum M3MeHeHnsiM B COCYANCTON CTEHKe
[6, 7]. MoBblweHne aktmBHocTM CHC yBenuunsaet
Ba30KOHCTPUKLMIO, CTUMYMUPYET HaKoMmeHne B CTeH-
Ke cocyAa mMoanunuUMpoBaHHbLIX TMNONPOTENHOB, WH-
AyumpyeT 3HAOTenuanbHylo ANCHYHKUMIO 1 pemoae-
nupoBaHune [10]. C yBenuyeHvem CUMMNATUYECKON
rMnepakTMBHOCTW CBsA3aHO dopmupoBaHve MeTabo-
nuyeckoro cuHgpoma [9]. MmetoTca uccnegoBaHus,
OEMOHCTPUpPYIOLLNE CBA3b MEeXAY MOBbILEHHON CUM-
NaTU4eCcKoM akTUBHOCTLIO U XECTKOCTbIO COCYAUCTOM
CTEHKM, KOTOpas He 3aBMCUT OT BO3pacTa, Macchbl Te-
na, YacToTbl CEpAEYHbIX COKpaLLEHUI, YacToTbl Nynb-
ca n apTepuanbHoro aasneHus [3].

OpHako xapaKkTep CTPYKTYPHbIX U3MEHEHWI COCy-
ONCTOW CTEHKM NpU ONUTENbHOW CUMMNATUKOTOHMU
N3y4yeH He JOCTaTOYHO.

Llenblo HacToslero uccrnefoBaHusA Obino Bbl-
ABUTb BNUSHUE AONWUTENbHOW CUMMNATUKOTOHUWM Ha
CTPYKTYPY CTEHKM OPIOLLHOW aopTbl KPbIC B 3KCNepu-
MeHTe.

O6beKT M MeToabl wuccrnegoBaHuA. [daHHoe
uccrnegoBaHne Obino nposefeHo y 20 CTOOHEBHbIX
caMLoB nabopaTopHbIX Kpbic NUHMKM Buctap maccon
180-200 r. B kayectBe MoaenuM CMMNATUKOTOHWUK
6bina BbibpaHa CYMNATUKOTOHWS C MOBbILIEHMEM akK-
TMBHOCTWU cumnatuyeckoro otgena BHC n Hopmanb-
HbIM TOHYCOM napacumnaTtudeckoro otaena BHC, yto
Jocturanocb BBeAeHWeM a- U [B-agpeHoMUMETHKa



MenouyHi Hayku

ajpeHanuHa TapTpaTa, AenCcTBMEe KOTOpPOro cosnaga-
eT ¢ 3peKkTOM BO3OYXKAEHMSA CMMNATUYECKUX HEPB-
HbIX BOJSTOKOH.

>KuBoTHble copepxanncb B OObIYHBIX YCNOBUSX
BMBapus Ha CTaHAapTHOM paumoHe no 10 ocoben B
KneTke Mpy eCTeCTBEHHOM OCBeLLEeHUM u co cBoboa-
HbIM JOCTYMNOM K BOAE U nuLie.

Bce maHunynsumm B XoA4e cCoaepXaHus n nocta-
HOBKM 3KCMepuMeHTa NpoBOAWMAM B COOTBETCTBUM C
BMO3TNYECKMMY  NPUHLMNAMU,  WU3MOXEHHbIMU B
«EBpOMENcKkon KOHBEHUMM O 3alinMTe MO3BOHOYHbIX
XMBOTHbIX, WCMNOMb3yeMblX AN SKCNEPUMEHTOB W
Apyrux Hay4HbIx uenen» (Ctpacbypr, 2005), «O6wu-
MW 3STUYECKMMW MPUHLMNAMWN SKCNIEPUMEHTOB Ha XW-
BOTHbIX», MPUHATBIX [MATbIM HAUMOHaNbHBIM KOHIpec-
com no 6uoatuke (Kues, 2013).

YKnBOoTHbIE GbinNM pasgeneHsl Ha 2 rpynnbl no 10 B

Kakgown: | — KOHTpONbHasi — KpbICbl, KOTOpPbIM €Xe-
OHeBHO nogkoxHo seogunu 0,3 mn 0,9 % pacTtBopa
NaCl n Il — ocHOBHasi — XMBOTHbIE, KOTOPbIM €Xe-

OHEBHO MOAKOXHO BBOAWMW afpeHanuHa TapTpaTt u3s
pacueta 0,05 Mrxkr'. [INMMTENbHOCTb 3KCNEPUMEHTA
coctaBuna 10 gHen. KuBoTHbIX Ha 10-e CyTkM BbIBO-
OUnNun 13 aKcnepyMMeHTa nyTem gekanuTtauum B COCTOS-
HWW HapKko3a (Kamuncon u3 pacyeTta 16 Mr-kr mMacchl
XXMBOTHOMO BHYTPUBPIOLINHHO).

[ns ructonornyeckoro uccnegoBaHus Ha 10-e
CYTKM BbIOENSANN OPIOLLHYK aopTy KaXaoro XKMBOTHO-
ro, NPOMbIBanNu OU3NOIOTMYECKUM PacTBOPOM U (hUK-
cupoBanu B 10 % pacTBope HenTpanbHoro dhopmanmu-
Ha. lNMocne dumkcaumm matepuan npombiBanu n obes-
BOXMBanNu B CEPUN CMMPTOB pPacTyLUEN KOHLEHTpa-
UuK, NpOBOAMIIM Yepe3 XIopodopM U 3anuBanv B
napaguH. Cpesbl TonwmMHON 1-3 MKM FOTOBWUIN Ha
caHHOM MukpoTome MC-2, pasmewianu Ha CTekne u
oKpaluMBanv remaTtoKCUNMH-303MOoHOM [5].

lvcTonornyeckue npenapatbl M3y4Yanucb nNpu
yBenuyeHun x40, x100, x400 ¢ nomMoLLbI0 MUKpOCKona
Primo Star 5 (Carl Zeiss, ®PI) ¢ nocnegytowmm

doTorpacmpoBaHMEM MUKPOCKOMUYECKMX M300paxe-
Hun. KomnbloTepHas mopdomeTpus, nposoannachk C
MOMOLLbIO NMEPCOHanNbHOro KoMMNbloTepa, Buaeoperu-
cTpaTopa ¥ nporpamMmmbl aHanu3a msobpaxeHuin Axio-
Vision (Rel.4.8.2), npu yBennyennn x100 un x400 B
MKM. MccnegoBanu TonwuHy cy63aHooTEnMansHoro
Crnosi ¢ BHYTPEHHEW 3nacTuyeckon membpaHon u me-
ann. OTHoWeHNe obbema npoceBeTa GPIOLLHON aopThl
K CTEeHKe cocyaa paccuutbiBanu B nporpamme Adobe
Photoshop no metogy A. A. [naronbesa HanoxeHvem
TOYEYHbIX CETOK Ha cpesbl, pe3ynbTaTbl NepeBoaunun
B npoueHThl [1]. ViccnegosaHua npoBOAMNUCE B NATU
nonsx NATU PasnNnyHbIX CPE30B Y KaXKOO0W KPbIChI.

Mony4yeHHble undpoBbie AaHHble obpabaTtbiBanu
MeTodamMn BapUaLMOHHOM CTaTUCTUMKM C MNOMOLLBLO
NMLEH3MOHHOIO KOMMbIOTEPHOrO MakeTa nporpamm
Microsoft Excel 2007. Onpegensnu cpegHow apud-
MeTunyeckyto Bblbopku (M), cTaHgapTHyl owmbky
cpeaHen apudmeTnyeckon (+m); 4OCTOBEPHOCTbL pas-
nnuni (p) mexagy BelGopkammn OLeHnBanu ¢ UCNonb30-
BaHueM kputepusi CTblogeHTa, NMOCKOMNbKy MO KpuTe-
puio Lanmpo-Yunka nonyyeHHble AaHHble OTBeYanu
HOpMarnbHOMY 3aKOHY pacnpegerneHus.

Pe3ynbTaTbl MCCneaoBaHUn U Ux obcyxaeHue.
B pesynbTaTe npoBeaeHHOro nccneaoBaHus BbISICHU-
nocb, YTO B CTEeHKe OpHOLWHON aopTbl Kpbic 06enx
rpynn 4eTtko AvdpepeHumpoBanucb TpyU OBOMOYKNK:
WHTMMa, Megua u agsetuums. Y kpbic | rpynnel npo-
cBeT cocyga umen oBanbHylo dopmy, a Il — 6bin
HenpasunbHOW OKpyrinon dopMbl. B npenapartax Kpbic
ob6ewnx rpynn B NpoCBETE cocyda coAaepanacb nnas-
Ma M JpuUTPOUUTBI, pacnonaratlowmecs Mo LeHTpy
(puc. 1, 2).

MHTUMa y XMBOTHbIX Ipynnbl KOHTponsa Obina
npeacraBneHa 3aHAOTENVeM, fexalmMm Ha BHYTPeH-
Hel amnacTnyeckon MembpaHe. JHOoTenmanbHble
KneTkn Bbinun KpynHble, MONUIOHANBHOW UK OKPYron
dopMbl, C OKPYrNbiMK, BbICTYMaLWMMU B MPOCBET
cocyda, sgpamu; pacnonaranucbe Ha MembpaHe wu

Puc. 1. BprowHas aopTa Kpbic. 'pynna koHTpons. Okpacka reMaToKCUIIMHOM-303UHOM.
A — yBenuyeHnune x100, B — ysenudeHne x400.
1 — BHYTpeHHsAs obornouka, 2 — cpedHsAs obonoyka, 3 — HapyxHas obonouyka
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B

Puc. 2. bprowHas aopTa kpbic. OcHoBHas rpynna. Okpacka reMaToKCUITMHOM-3031HOM.
A — yBenunyenne x100, B — ysenuyeHne x400.
1 — BHyTpeHHAA obornouka, 2 — cpefHsas obornoyka, 3 — HapyxHas obonoyka

6bInKn cBA3aHbl NAOTHLIMU U LLENEeBUAHBIMU KOHTaKTa-
Mu. BHyTpeHHsAs anacTuyeckas membpaHa 6bina oT-
YeTNMBO BblpaXeHa, NHTEHCKBHO OKpalleHa U umena
Menko3yb4yaTyto MoBEPXHOCTL (puUc. 1).

Y XMBOTHbIX OCHOBHOWN rPyMmnbl 3HOAOTENMarnbeHble
KNeTkM MecTamy pacnonaranvcb neprneHanKynspHO
BHyTpeHHel MembpaHe, VMMenu Mernkue OKpyrible
aapa, YacTb M3 KOTOPbIX BbICTynana B MPOCBET COCY-
Aa. BHyTpeHHsiq anacTuyeckas MembpaHa umena
npepbIBUCTLIA, BaxpomuyaTbii BUA, Y BHYTPEHHEN MNo-
BEPXHOCTM COCyAa pacnonaranvicb eAVHWYHble cer-
MeHTOsiAepHbIE NenkounTbl (pUc. 2).

Mefms GpoHON aopTbl KPbIC KOHTPOSILHOW Fpyn-
nel Gbina npegcTaBneHa CcoeavHUTENbHOTKaHHbIM
MaTpPUKCOM M HebonblwmM KonuvectBom churbpobna-
CTOB W IMagKOMbILLEYHbIX KIETOK, KOTopble Bbinu opu-
eHTupoBaHbl no cnupanu. OCHOBHYKO Maccy ee Co-
CTaBNANM anacTuyeckue BOJIOKHA, Nexalue napan-
nenbHO B BWAE JIMHEWHbIX NPEPbIBUCTBIX CTPYKTYP
(puc. 1). B cpegHen 060M04Kke XUBOTHBIX OCHOBHOM
rpynnbl BbISBASANCH FPYNMbl BOMOKOH 3riacTUYecKon
mMembpaHbl, KoTopble 6biNn hparMeHTUpoBaHbl, Men-
Kve, Mectamu He npocmatpuBanucb. [nagkombilley-
Hble KneTkn n pubpobnactsl Menn HepaBHOMEPHOE,
XaoTnyHoe pacnonoxeHve. Knetkn mx 6binu Henpa-
BWIbHOW hOPMbI C SApaMm pasHbiX pa3mepos (puc. 2).

HapyxHas obonouyka GproLIHON aopThbl XXUBOTHbIX
rpynnbl  KOHTpons 6Obina obpas3oBaHa BONIOKHUCTOMW
COEAVHUTENBHOWN TKaHblo, UMerna pbix-
noe CTpoeHve U copepxana konnare-

OCHOBHOW Tpynnbl Oblna TOHKasl, HEPaBHOMEPHO Bbl-
paxeHHas. Menkve cocygbl COCYOOB MMENWU Y3Kui
NPOCBET, CKNEPO3NPOBAaHHYI0 CTEHKY, B BEHe BM3ya-
nn3npoBarncsa KpacHbii Tpomb6. [aHrmuM 1M HepBHble
CTBOMbl NPOCMAaTPUBaNNChL Mernkue, eanHuYHble (pUc.
2).

MccnepoBaHve  TomMwmMHbl - CyB3HAOTENUANLHOMO
CNosi 1 BHYTPEHHEN 3MacTu4eckon membpaHbl BbISBU-
10 AOCTOBEPHOE UCTOHYEHWE Y KPbIC OCHOBHOW rpymnnbl
npv 3HavyeHun 3,72 + 0,14 MKM B CpaBHEHUU C rPynnomn
KOHTpOnsi, rae oHa Obina paBHa 6,23 + 0,25 Mkm.
TonwmHa cpegHer 060M04KM OPIOLLHOM aopThl Y KPbIC
Il rpynnbl uMena nub TEHAEHUMIO K YMEHBLUEHWNIO U
coctaBnana 84,02 £ 1,6 MKM, B CpaBHEHUN C XUBOT-
HbiMW | Tpynnbl, y KOTOPbIX OHa MMena 3HavyeHue
88,65 + 3,71 MKM.

MccnepoBaHme cooTHOLWEHWst npocBeTa BproLLHO-
ro otaena aopTbl K CTEHKE BbISBUIO Y XUBOTHbIX
Il rpynnbl 4OCTOBEPHOE, B CPABHEHUW C rPYMMON KOH-
Tpons, yBenm4yeHne npoLueHTa COCTaBMAoLWENn CTEHKN
cocyja W YMeHblUeHWe MpoueHTa COoCTaBnsALLen
Opyrux TKaHen, B TO BPEMS Kak MPOLEHT COCTaBrsio-
e npocBeTa COCyAa Y XMBOTHbIX OCHOBHOW rpymnnbl
UMen Nub TEHAEHUMIO K yBENUYEeHMo (Tabn.).

Takum obpasom, B pesynbTate NpoBe4eHHOro 3KC-
nepvMmeHTa 6bIN0 YCTaHOBMEHO, YTO CMMMNATUKOTOHUS C
NOBbILLIEHWEM aKTMBHOCTW CUMMAaTUYEeCcKoro oTtaena
BHC v HopmanbHbIM TOHYCOM MapacumnaTuyecKkoro

Tabnuua — CooTHOLLEHME NpocBeTa OPIOLIHOIO OTAeNa aopThbl K CTEHKE

HOBbIE M dnacTuyeckue BONOKHa, opu-
€HTUPOBaHHbIE MNPEUMYLLECTBEHHO pynna Apyroe (xvposas
NPORONbHO. B XKMPOBOA  KneTvaTke KUBOTHBIX CTeHka [MpoceeT 1 nuMdongHas TkaHb,

) naparaHrnuim, cocyabl)
npocMmatpmBanacb CeTb KPOBEHOCHbIX

KoHTponbHast | 42,1+0,8% | 32,8+0,8% 251+12%

COCYy[OB, HEPBHbIE BOJSIOKHA U cuMNa-
TUYECKUe raHrnmm (puc_ 1) A,D,BeHTVl' OCHOBHaﬂ 50,8 + 1,2 %* 35,2 + 1,1 % 14,0 * 1,4 %*

LMSI MCCMEAYEeMOro COCyAa XMBOTHbIX

lMpumeyaHue: * - poctoBepHo (p<0,05) B cpaBHEHWM C A@HHBIMU B

KOHTPONbHOW rpynne.
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otgena BHC y cTtogHeBHbIX caMLUOB KpbIC NMHUM Buc-
Tap NPUBOAUT K AereHepaTMBHLIM U3MEHEHMSIM BO BCEX
obonoykax OpHOLIHON aopTbl, OQHAKO BbIPAXXEHHOCTb
3TUX U3MEHEHMI HEOOHO3HAYHa. B To Bpems Kak B WH-
TMME OTMEYaETCS JTOKaNbHOE NOopaeHNe 3HOO0TENUS U
BHYTPEHHEN anactuyecko membpaHbl, a B Meguu
YMEHbLLAETCA KONMUYECTBO 3NaCTUYECKUX BOSOKOH W
HapyLlaeTca CTPyKTypa W pacnosyioXeHue rnagkombl-
LLIEYHbIX KNEeTOK, MaKCMMarbHbIX UBMEHEHWUI NpeTepre-
BaeT agBeHTuumanbHasi obornoyka. Kpome TOro BbisiB-
NIEHO [OCTOBEPHOE, B CPaBHEHWW C AaAHHLIMU B KOH-
TPOMbHOW rpynne, WCTOHYeHWe cybaHgoTennanbHoro
CMosi N BHYTPEHHEN anacTnyeckon membpaHbl, 1 yBe-
NNYEHME NPOLIEHTHOTO COOTHOLLEHMSI COCTaBSOLLEN
CTEHKM COCyAa 3a CHET COCTABISAOLLMX APYINX TKAHEN.

CornacHo coBpemeHHbIM npegctasneHnam CHC
W SHOoTenuanbHble KNeTKN HaxogaTcs B OyHKUMO-
HanbHOM aHTaroHM3me, MOAAEPXMBAs TOHYC KpOBe-
HOCHbIX cocynoB B paboyem coctosaHum [8]. Mpu aTom
CHC wurpaeT ueHTpanbHylo ponb B perynsuum cep-
[Ee4YHO-COCYyANCTON CUCTEMbI, a 3HOOTENUA urpaet
KIMIOYEBYIO pPOSib B MECTHOM perynauumn nepudepunye-
CKOr0 COCYLMCTOrO TOHyCa U CTPYKTYpbl CTEHKU COCY-
noB [13]. CumnaTtuuveckne HepBbl BbICBOGOXAAOT

HenponenTuabl Y, KOTOpPble CTUMYNUPYIOT Ba30KOHCT-
PUKUMIO U nponudpepaumnio KNeTok rnagkmx Mol
cocypos [11].

HapyxHasi obonodka cocyfa paccmaTpuBaeTcs Kak
KMoYeBoW perynsitop yHKUMM U CTPYKTYpbl COCyau-
CTOW CTEHKM, NMOCKOSbKY B OTBET HA COCYAMNCTLIN CTpecc
UnNun TpaeMy aaBEeHTUMLMANbHbIE KNETKN NEPBbIMU aKTu-
BMPYIOTCA U MOryT OKasblBaTb MNPONIOHIMPOBAHHOE
BNUSIHNE Ha TOHYC U CTPYKTYPY CTEHKM cocyaa [12].

BbiBOAbI M NepcnekTUBbI faNbHenWnX uccne-
AoBaHUN. [InuTtenbHas CUMNATUKOTOHMS C MOBbILLIE-
HMEeM aKTUBHOCTUM cumnaTtudeckoro otaena BHC wu
HOpMasnbHbIM TOHYCOM MapacMMMaTU4ecKoro otaena
BHC saBnsietcss nopexaarowmm ¢akTopoM, KOTOpPbIN
NpMBOAMT K OereHepaTUBHbIM M3MEHEHUAM BO BCEX
obornoykax cTteHkn OptowHon aopTel. Mpu aTom npo-
WCXOANT UCTOHYEHNE UHTUMbI, @ MPOLIEHTHOE OTHOLLIE-
HUE COCTaBnALWMX CTEHKM uccnegyemoro cocyaa
YBEMMYMBAETCA 3a CYET COCTaBMSOWEN [OpYruX
TKaHewn.

[na noHMMaHUa MexaHu3MOB CTPYKTYPHbIX U3me-
HEHWN CTEHKU OpIOLIHON aopTbl NpU BereTaTtMBHOM
auncbanaHce HeobxoaMMo nNpoBeAeHne OOMNONHUTESb-
HbIX UCCregoBaHuN.
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YOK 616-092.4:616.136

CTPYKTYPHI 3MIHU B CTIHL|I YEPEBHOI AOPTU NMPU MOOENIOBAHHI

TPUBATOI CIMIATUKOTOHIT Y IABOPATOPHUX TBAPUH

raepentok C. B.

Pe3stome. Y poboTi po3rnsaalnTbca akTyanbHi NUTAHHSA BUBYEHHSI CTPYKTYPHMX 3MiH CTiHKM YepeBHOI aopTu
B EKCMEPUMEHTI 3 TpMBarnoi CiMNaTUKOTOHII. [JocCnigXeHHss BUKOHAHI Ha ABOX MOPIBHAHHMUX rpynax ctogoboBmx
WwypiB niHii Bictap, Aki npoTsarom gecatMgoboBoro TepMiHy BUNpo6oByBanu Lito CiIMNATUKOTOHIT 3 MiABULLEHHSM
aKTMBHOCTI cimnaTunyHoro Bigainy BHC i HopmaneHum ToHycom napacimnatuyHoro Bigainy BHC.

B pesynbTaTi npoBegeHOro ekcnepMMeHTy 6yno BCTaHOBMEHO, LIO TpuBana CiMNaTUKOTOHIA € bakTopoM,
LLIO YLUKOOXKYE, SIKMA NPU3BOAUTL A0 AereHepaTUBHUX 3MiH Y BCiX 0DONOHKax CTiHKM YepeBHOI aopTu. lNMpouecu
3MiH MaloTb NeEpPEBAXHO AereHepaTuBHWUIA xapakTep. Mpu uboMy BigOyBaeTbCA BUTOHYEHHS iHTUMMW, A NPOLEHT-
He BiJHOLUEHHS CKINagoBUX CTIHKM OOCNIMKYBAHOT CYyAMHM 30inbLUYETLCS 3a paxXyHOK CKNaAoBOI iHLIMX TKAHWUH.

KnroyoBi cnoBa: CTpyKkTypa CyaMHHOI CTiHKM, YepeBHa aopTa, CiMNaTUKOTOHIS.

UDC 616-092.4:616.136

Structural Changes in Abdominal Aorta Wall at the Modeling

of Long-Term Sympathicotonia on Laboratory Animals

Gavreliuk S. V.

Abstract. This article considers topical issues of structural changes in the abdominal aorta wall in an experi-
ment with prolonged sympathicotonia.

The purpose of the study was to reveal the effect of prolonged sympathicotonia on the structure of rat’s
abdominal aorta wall in experiment.

The studies were performed on two comparable groups of hundred-day Wistar rats which during 10 days
experienced sympathicotonia with an increase in the activity of the sympathetic department of the ANS and the
normal tone of the parasympathetic department of the ANS. The latter was achieved by the administration of
a- and B- adrenomimetics of adrenaline tartrate, which action coincides with the excitation effect sympathetic
nerve fibers.

The first (control) group consisted of intact animals injected subcutaneously with 0.3 ml of a 0.9% solution of
NaCl. The second (experimental) group involved rats, daily injected adrenaline tartrate subcutaneously at a rate
of 0.05 mg-kg™.

The animals were removed from the experiment on the 10th day by decapitation in a state of anesthesia
(calypsole at the rate of 16 mg-kg™ of the animal mass intraperitoneally) and the abdominal aorta was isolated
for histological examination.

Histological preparations of the abdominal aorta were studied with an increase in x40, x100, x400 with the
help of a Primo Star 5 microscope (Carl Zeiss, FRG) followed by photography of microscopic images. Computer
morphometry was performed with x100 and x400 magnification and displaying the image on the computer moni-
tor using the DVR and AxioVision image analysis software (Rel.4.8.2) in um. The thickness of the subendothelial
layer was studied with an internal elastic membrane and media. The ratio of the volume of the lumen of the
abdominal aorta to the wall of the vessel was calculated in the Adobe Photoshop program by the method
Glagoliev A.A. superposition of point grids into sections. The results were translated into percentages. Studies
were carried out in five fields of five different sections in each rat.

Based on the results of the variational analysis of the morphological study data, some features of restructur-
ing the structure of the vascular wall of the abdominal aorta under the influence of prolonged sympathicotonia
with an increase in the activity of the sympathetic department of the ANS and the normal tone of the parasympa-
thetic department of the ANS have been revealed.

In particular, prolonged sympathicotonia is a damaging factor that leads to degenerative changes in all the
membranes of the abdominal aorta. However, the severity of these changes is ambiguous. While the local le-
sion of the endothelium and internal elastic membrane is noted in the intima, and the number of elastic fibers
decreases and the structure and location of the smooth muscle cells are disrupted, the adventitial membrane
undergoes maximum changes. In addition, the thinning of the subendothelial layer and the inner elastic mem-
brane, and an increase in the percentage of the constituent of the vessel wall due to the constituents of other
tissues, were found to be reliable, in comparison with the data in the control group.

To understand the mechanisms of structural changes in the wall of the abdominal aorta in vegetative imbal-
ance, additional studies are needed.

Keywords: structure of the vascular wall, abdominal aorta, sympathicotonia.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeaii nicris peyeH3ysaHHs
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CyaAoBO-MEANYHE BUSHAYEHHSA NOXOA>XXEHHSA KPOBI
NABOPATOPHUMUW METOAAMU

[JoHeubKNI HawioHanNnbLHUN MeanYHUM yHiBepcutet, KpamaTopcbk, YKpaiHa

Y cTaTTi HaBOAWUTLCH aHari3 apceHany iCHyr4Yux
CyOOBO-MeOUYHMX CydacHux nabopaTtopHux MeTonis
JOCTIioXEHHs KpOoBi AN cnigyoro npouecy. Y cyaoBo-
MEeOMWYHIN NpaKkTULi BUKOPUCTOBYIOTLCA SIK KITACWYHI,
siKi JaBHO cebe 3apekoMeHayBanuv, — Hanpuknag, uu-
TONOriYHUNA, GiOXiMiYHI MeToau BU3HAYEHHS CKragy
KPOBi, FOPMOHArbHOrO CTaHy Ta hepMeHTaTMBHOI ak-
TMBHOCTI, TaK i HOBi MeToaM, WO po3pobnsawTbea Ta
PO3LUMPIOOTL  OiarHOCTUYHI  MOXIMBOCTI, 0COGMMBO
ONS1 BUPIWWEHHSA aKTyanbHOrO MUTAHHS AOCHIAXEeHHS
KPOBi — BU3HAYEHHS Ti MOXOOKeHHs1. Y poboTi BU3Haye-
HO HaWMNepCneKTUBHILWI MeToAWN OOCHIMKEHHS KPOBi Ta
il NOXOOXXEHHS Yy BUNyYeHux 3paskax. HoBumu i noteH-
LiHO eddeKTMBHMMM B LiIbOMY MNnaHi MOXyTb ByTu Kpu-
crtanorpacivyHmMin MeToq AOCHiIKEHHSA KPOBi Ta MeToq
KiNbKICHOrO BM3HA4YeHHs npoctarnaHanHy F2a.

KnioyoBi cnoBa: cygosa meguumHa, nabopaTopHi
MEeTOAM OOCNIMKEHHS, BU3HAYEHHS MOXO)KEHHS KPOBI.

BcTyn. JlabopaTopHi MeToan OOCHiAXEHHS KPOBi
3aBXOM Manu Benvke 3HaYeHHs | Ang CcyaoBo-
MeOMYHOI ekcrnepTusun i Anga cnig4yoro npouecy B Lino-
My, 60 BOHM BMPILLYIOTb 3HAYHUI Neperik NuTaHb, Wo
BMHUKaIOTb Y XO4i AOCYAOBOro po3cnigyBaHHs. Y cne-
LianbHin cyooBO-MeAM4YHIin niTepaTypi € [AocTaTHA
KinbKicTb  nyGnikauin, npucBaYeHNX ocobnMBoCTsaM
eKcnepTnsv pevyoBux 4okasiB, B TOMY YAUCHI 1 KPOBI.

BignosigHo 00 3aBOaHb €KCNEPTM3M Takoro pevo-
BOro Jokasy, sk KpOB, MOXYTb 3aCTOCOBYBaTUCA HaW-
Pi3HOMaHITHILI, SIK KNACWYHi, TaK i HOBI MeToAN: Mak-
pockoniyHi (ona gocnigkeHHs cnigis kpos.i) [10], cnek-
TpanbHi (ONA BM3HAYEHHS HASIBHOCTI remormnobiHy i
noro noxigHux) [10], meTon imyHONOOPeECLEHL,
xpomarorpadii [9], enekTponpeuuniTauii (4ns BM3Ha-
YeHHSs BMAY KpoBi B Mikpoob'ekTax) [10], reHOTMNOCKO-
niyHa (onNa BW3HaYeHHS iHAMBIAyanbHOI BNACHOCTI)
[10] Towo.

Ha cborogHilwHii geHb ocobnmee 3Ha4YeHHs Haby-
BalOTb Ti NabopaTopHi METOAM, SKi MOXYTb BUHAUNTU
perioHanbHe NOXOMXeHHs kpoBi. HeobxigHicTb BU3HA-
YEHHs1 perioHanbHOro MOXOAXEHHS KPOBi BUHMUKAE Y
NPaBOOXOPOHHMX OpraHiB y pasi BUSBNEHHS Ha Tpyni,
Ha 3Hapsigai BouBcTBa abo Ha micui mogii cnigis, wo
HaragylTb KpOB; Yy pasi nigo3pu Ha AiToBOMBCTEO,
CTaTeBUI 3MTOYMH, PO3UIIEHOBYBAHHS Tpyna TOLO.

gerasymenko.a.i@gmail.com

Paszom 3 TuMm, aHanis gaHux nitepatypu WwoAo
BW3HAYEHHS PEriOHANbHOIO MOXOMXKEHHSA ChifiB KPOBi
CBiOYMTb, L0 LIbOMY MUTAHHIO NPUAINSAETLCA HegocTa-
THS yBara AOCHNIAHWKIB, 3 TOYKM 30py CyyYacHux nabo-
paTOPHMX MOXITMBOCTEMN.

Takmm 4MHOM, po3pobka i BNpOBaMKEHHA HOBUX
nabopaTopHNX METOAIB OOCHIIKEHHSI perioHanbHOro
NMOXOPKEHHS KPOBi € JOCUTb akTyanbHUMU.

MeTta pocnigxeHHs. [lpoaHanidyBaTu cy4acHi
MOXMMBOCTI NTabopaTopHMX METOoAIB  AOCIiAXEHHS
KPOBI, LWOAO0 BM3HAYEHHS MOXOOXXEHHSI KPOBi y BUSIB-
NeHux 3paskax, i BU3HAYMTU HanedEKTUBHILI 3 HUX
Ons NigBULLLEHHS SIKOCTi eKCnepTua.

MaTepianu Ta metToam pocnigkeHHs. MaTepia-
nom Ansa aHanidy ctanu icHytodi nabopaTopHi meToan
OOCRNIMXEHHA peyvyoBMX OoKasiB — KpoBi M Ti meToaw,
SIKi 3HAaX0OSATbCS B NEPCMNEKTMBHIA po3pobui.

Mpu ubomMy gocnimkeHHi 6ynu BUKOpUCTaHI: aHa-
NITUYHUI MeTOo Ta METOA MOPIBHAMNBHOIO aHarnisy.

PoboTta Gyna npoBegeHa BignoBigHO A0 BUMOr
«IHCTPYKLIii Npo NpoBeAeHHs Cya0BO-MeaNYHOI ekcnep-
Tm3n» (Haka3 MOS YkpaiHm Ne6 Big 17.01.1995), Big-
noBigHO [0 BWUMOr i HOPM, TUMNOBMM MOSIOXKEHHSAM 3
nutaHb eTnkn MOS3 Ykpainn Ne 690 Big 23.09.2009 p.

Pe3ynbTatn pgocnigXkeHHA Ta iX 0GroBOpeHHs.
BusiBneHi cnign kposi HabyBalTb CTaTyC pevoBMX
[okKagsiB Tinbkn nicnst odiuinHOro oopmMneHHs ix, sk
Takux, NPaBUITbLHOrO BUINYYEHHS Ta BiOMNOBIAHOIMO eKc-
NepTHOro OOCNIAXEHHS.

HaiyacTiwe, B pasi HeobXigHOCTi BM3HAYEHHS
NOXOMAXXEHHS KPOBI, CRifyi CTaBnNATb Nepen ekcnepTom
TaKi MUTaHHSA:

1. Yn € Buny4eHi cnigm KpoBs'io NioanHU?

2. Bu3HauuTu cTaTteBy HamNEXHICTb KPOBI.

3. BnsHauntu HanexHicTb KPOBi NEBHIN 0COBI.

4. Cnigwn KpoBi HanexaTtb MepTBili Y MBIl 0cobi?

5. Un HanexuTb KPOB y NNSAMI BariTHIN XiHLi?

6. Y1 morna nnaAma KpoBi Hanexatu HOBOHapo-
IKeHIn AUTUHI?

7. Yv € BunyYeHa nnsima MeHCTpyarbHO KPOB'l0?

8. 3 akoi gingHkm Tina BigbyBanacs kposoTeya?

9. |HWi NuTaHHS.

OTpumaTu BIigMoBiAi Ha Taki NUTaHHA B CyO0BO-
MEeOWYHIN NpakTuui, B 3HAYHINA Mipi, AonomaratoTb TakKi
MeToau:
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1. UuTonoriyHi Mmetoam OOCUTb OaBHO i TOYHO J0-
3BOMSAIOTb BU3HAYUTN TKaHUHHY, perioHanbHy, opraH-
HY | CTaTeBy HaNEXHICTb KMiTWH.

[nsa BU3HA4YEeHHSA cTaTEBOI HANEXHOCTI KPOBi MOX-
Ha 3acTocyBaTV MeTO4 BUSIBNIEHHSA CTaTeBOro Xxpoma-
TUHY, SKWA 3HaxXoOMTbCA B SApax CErMeHTOSAEepHUX
nevikouuTiB Yy XiHOK [1]. MeTog 4OCUTBL TOYHWUIA Ta LIK-
POKO BUKOPWUCTOBYETHCS.

2. Ins BM3HA4YeHHS MOXOXXEHHS KPOBi Bif XMBOI
4 MepTBOI 0COBM iCHYE METOA, SAKUN I'PYHTYETLCA Ha
TOMY, LLIO MOCMEPTHO B NepudepiHy KpoB Tpyna Haa-
XOOATb TKAHWHHI (B OCHOBHOMY, NEYiHKOBI) i30dhepme-
HTW, SIKi BIACYTHI B KPOB'SSHOMY pycni 3a XuTTs. Ix nos-
Ba 4epe3 1,5-2 roguHn 3ymoBneHa LUBUOKUM PO3BUT-
koM aBTonizy. Metog gocute eeKkTMBHUA — [03BO-
nsi€e NpoBOAUTU AUbepEHUiiHY AiarHOCTUKY y 3pasky,
LLOAOCHIAXKYETLCA,B TEPMIH A0 45 [OHIB MOCMEPTHOrO
nepiogy, ane BiH CKnagHWN y BUKOHAHHI Ta BMMarae
3HAYHOI KinbkoCTi KpoBi B NnamMi (binbwe 8-10 mr) [1].

3. [na giarHocTvkn BariTHOCTI M aKTy KOSULLIHIX
Monorie iCHye ABa MeTOAU: FOPMOHANbHUN | (PEPMEHT-
HuI. MNepwwnii 3acCHOBaHWI Ha BUSIBINIEHHI B KPOBI XOpi-
OHIYHOrOroHaAOTPOMHOrO FOPMOHY, O 3'ABNSAETLCH
Ha paHHiX TepmiHax BariTHocTi. Lle Ton camuin ropmoH
BariTHOCTI, Ha SKWWA pearye TeCcT Ha BariTHiCTb (Ha
7-10 peHb nicns 3annigHeHHs). BiH noynHae Buaing-
TMCA TKaHMHaMM 3apodka, a ToYHiwe xopioHom.MeToz
BMCOKOYYTNMBUWA | [03BOMSE [AiarHOCTyBaTW BariT-
HicTb. Heponikom mMeTody € MOXMMBICTb OTPMMaHHS
MOMMITIKOBO-NO3MTUBHOIO pe3ynbTaty (y pasi kniMak-
Cy, 3aXBOpPHOBaHHSAX rinodgiza Towo) [3].

®PepmMeHTHMIN MeToA 3aCHOBaHW Ha BUSIBMEHHI B
JocnigKyBaHi KpoBi depMeHTy okcutoumHasn (abo
nenuyuHamiHonenTnaasn), SKMN 3'ABMSIETbCA B KPOBI
Ha 4-8 TWXKHI BariTHOCTI Ta BU3Ha4aeTbcs 40 1 micaus
nicns nonoris. [Nepesaroto MeToay € Te, Wo MepMeHT
BM3HAYaeTbCs NPOTAroM YCiei moganblLUoi BariTHOCTI 1
Ha MOro KOHLUEHTpaLilo He BNIMBAKOTL iHLWi CTaHu op-
raniamy. OkcuTouMHasa € CTIKUM Y 30BHiLLHEOMY
cepepoBuLli hepMeHTOM, SikMA Moxe 3b6epiratucs i
OyTn nNpuaaTHUM ANA OOCHIMXEHHS NpoTaroM 2-3 Mi-
cAauiB. Ha nigcTtaBi Moro BUsiBNEHHA MOXXHa BCTaHOBU-
TN hakT NOXOAXKEHHS KPOBI Bif BariTHOI abo XiHku, Lo
HeAaBHO Hapoauna [2].

4. [1ns BU3HAYEHHSA NOXOMAXXEHHSA chnidiB KpoBi Big
OUTUHWM abo MaTepi, iCHYlOTb MeTOAM BU3HaYeHHS
crneumndiyHMx bepMeHTiB y KpoBi MaTepi, ogHak, [OC-
TOBIPHWA pe3ynbTaT MOXMMBUMW 3@ YMOBM, WO [aB-
HICTb NNSIMW HEe NepeBuLLYyE OOQNH MiCsLib.

Axkwo Ha micui noAii 3HanaeHo piaky Kpos, TO B
pasi nNigo3pu NPo 3M104NH NPOTU XUTTA HOBOHAPOOXE-
HOro, MOXHa 3acTocyBaTW 3BMYANHWIA 3aranbHUN
aHania KpoBi. Y HOBOHapOMLKEHUX B nNepudepinHin
KpOBi Mae micue 36inblueHa KinbKiCTb PeTUKYNOUUTIB.
Tomy, BUSIBNEHHS B AOCNIAXYBaHOMY 3pasKy CBiXKOI
KpoBi 20-30 npomine peTukynouuTtie A03BOISE 3anigo-
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3pUTK KPOBOTEYY Y HOBOHapogKeHoro. Y ocib, crap-
we 12 pokis, Uuen nokasHuk signosigae 3-10 npomine
[3]. Kpim TOro, mMicTUTbCS He TifNbKM 3Ha4YHa KinbKiCTb
He3pinux KniTuH, ane i monogux cdopm (Hopmobnac-
TiB). Cepen NigBMLLEHOI KiNbKOCTI NENKOLUTIB NnepeBa-
XaTb nimcounTtn i Hespini nimgoigHi Tinbud. Cno-
cTepiraetbca aediunTt pakTopiB 3ropTaHHs KpoBi Ta
He3HauHa KinbKicTb TpomboumTis [2].

Taka ocobnmBiCTb CKNagy KpoBi HOBOHAPOAXKEHUX
npu3BoaunTb 00  30iNblUEHHA  B'A3KOCTI  KPOBI
(NepeBuLLEHHS KiNTbKOCTI (DOPMEHNX E€MEMEHTIB KPOBI
Hag BMiCTOM nnia3mu). «'yCTUM» CTaH KpoBi cnocTepi-
raeTbCA y HOBOHApPOMXEHOro A0 12-TM roguH nicns
HapoaxXeHHs. [oTiM nigBuMLIEHa KOHUEHTpauis epuT-
poumTiB i remorno6iHy, y 3B’A3Ky 3 aganTauieto opraHi-
3My 4O YMOB 30BHiLUHLOrO CepefoBuLLa NoYNHaE noc-
TYNOBO 3HMXyBaTUCA. ToMy, AnNa AOCAISKEHHSA CBIXOI
KpOBi, IMOBIPHO — AMTWHMW, MOXHa BWKOPUCTOBYBAaTU
Bicko3umeTp. 3a MOro AOMOMOroK MOXHa MOPIBHATU
B'A3KICTb KpOBi W Teuyii Bogu. Hopmow BBaxawTbCH
MOKa3HUKM B'A3KOCTI KPOBi, WO NepeBuyloTb B
4-5 pagsiB WBKAKICTb Tedii BoAW. 3a UMM MOKA3HWKOM
KPOB HOBOHAPOKEHOrO 3HAYHO BIApPI3HAETLCA Big
Takoi y ogHopiyHux aiten [3].

Kpim TOro, remorno6iH HOBOHapOMAXXEHOIro MOXHa
BiApi3HUTK Big remornobiHy [OpOCHoro 3a LWBWUAKICTIO
nyxHoi geHatypauii [3].

Y npencTaBHWKIB MPABOOXOPOHHMX OPraHiB TakoX
BVHUKAE MUTAHHA MPO MEHCTpyarbHe MNOXOOXKEHHS
BUSIBNEHNX CnifiB KpoBi. Ha anb, Ha cborogHi cygo-
BO-MeAMYHa NnpakTuka He Bonogie AOCTOBIPHUMWU Me-
TOOaMU BU3HAYEHHS MEHCTPyanbHOro MOXOMKEHHS
KpOBi, TOMY LIel HanpsMOK ekcnepTusn notpebye no-
AanbLUoi po3pobKu.

[Onsa BUWpIilIEHHsT Takoro nuUTaHHs paHiwe 6yB
3anponoHOBaHUIA i30(PePMEHTHUN METOA BU3HAYEHHS
aKTUMBHOCTI  i30(pepMeHTIB  nakraTaerigporeHasu
(J1ar-4 i nAar-5), Bmict SKnx y MeHCTpyanbHOi KpOBi
3HAYHO BULLUNA, HiX B nepuddepiviHin [4].

BinbLicTb AOCNIAHUKIB BBaXatoTb, LLIO HaWHagin-
HiWMM  KpUTEpiEM NIATBEPIXKEHHS MEHCTPYanbHOro
NMOXOMXEHHS chifiB KpoBi B NofibHMx Bunagkax byae
BUSIBNEHHA KNITUH €HAOMETPIi0, XOY iHOAI, BUABUTU
cneungiyHi KNiTMHM BaaeTbesa nuwe B 50% Bunagkis,
Tak camo, B Aeskux Bunagkax sasganerigb BigoMoro
MEHCTPYarbHOro NOXOMKEHHSA KPOBI, Ui KMiTUHM B JOC-
nigpKyBaHUX 3paskax He BU3Hadanucs [5].

[MonepegHiMn gocnigxeHHsMM Gyno  3'AcoBaHo,
WO MIiOMeTpi CTUMYMIOKTbL NpocTarnaHavHKW,  SKi
perynioTb i MEHCTpyanbHUN Uukn. ToMy, Ha AYMKY
Bapyxu K.B. [5] BM3HaueHHs mpocTarnaHauvHy F2a y
KpOBi BUSIBUNOCA TEOPETUYHO MNEPCNEKTUBHUM OIS
3a3HayeHoi meTu. lig Yac NnpoBeAeHHSA AOCHIoKEHHS,
aBTopoMm Oyno BCTAHOBMEHO, WO KiNbKICHWUA BMICT
npocrarnaHavHy F2a B MeHCTpyanbHOI KpoBi 340po-
BUX i XBOPMX >XIHOK OyB AiarHOCTUYHO BULLMM, HiX B
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MenowuyHi Haykun

KaninsapHin kposi. OTpuMaHun pesynbTaT Aa€e MOXIU-
BiCTb BMKOPWCTOBYBaTU MpocTarnaHanH F2a B SKOCTI
MapKepa KpOBi MEHCTPYanbHOIO NOXOAXEHHS.

IHogi B nmpakTuui CyooBO-MeOWYHMX €eKCrnepTiB
3yCTpivaloTbCA BMMAOKWM, KONMM Ha Micli noAii 3Haxo-
OATb Cnigu KPOBi, SIKi YTBOPUNNCSA HE BHACNIgOK 3r10-
YUHY NPOTW XUTTS NIOONHW, @ 32 paxyHOK MaTornoriy-
HUX 3MiH NPK Pi3HNX 3aXBOPHOBAHHAX: Y pasi KPOBOTEMI
3 po3WMpPEHMX BEH CTpaBOXody Yy XBOPUX Ha UMPO3
MeyviHKK1, nereHeBoi KPOBOTEYI y XBOpUX Ha Tybepky-
nb0o3, remopoifanbHOi KpOBOTEYi, MeTpoppariax pis-
HOro MOXOMKEHHsl. Takox, iHoai GyBalwTb cuTyauil,
KOnn came Tino xsoporo abo notepninoi ocobu Biacy-
THE Ha Micui nogiji. | Toai npeacTaBHMKaM 4OCYy40BOrO
po3cnigyBaHHA HeOOXigHO AkOMOra LWBMALLE BU3HAYM-
TW NOXOPKEHHS LIMX MOXITMBMX CIiAiB KPOBI.

Jonomortu y BMpILIEHHI TakuxX NUTaHb TaKoX MO-
e LMTONOriYHe AOCNIMXKEHHSA — 3a BUSBNEHHAMY Chi-
Aax KpoBi Pi3HWMX BKMOYeHb. Hanpwuknag, y Kposi 3
HOCa i AuXanbHUX WAAXIB — BUABMAEHHS CAN3Y i KNiTUH
OAHOLWApPOBOro HaraTopsigHOr0 MWUrOTNMBOrO eniTe-
Nit0; Y KPOBI LUMYHKOBOTO MOXOMPKEHHA 3HAXo4ATb Kni-
TMHU OLHOLIAPOBOro LMMiHAPUYHOrO abo nNpmuamaTtny-
HOrO eniTenito; y KPOBi KMLLUKOBOrO NMOXOMKEHHS — Kli-
TMHW OLHOLIAPOBOr0  LWMIHOPUYHOIO  3ano3nCTOoro
eniTenito Ta eneMeHTu Karny.

JlabopaTopHi MeToAoM [AOCNILKEHHA B CYyAOBO-
MEeOMW4YHIN eKCnepTu3i MOCTIMHO BOOCKOHAmOKTLCS.
3'ABNSOTLCA HOBIi METOAMKU, 3aBOSKU SKUM MOXIMBO
OinblW TOYHO i edeKTMBHO BIAMOBIAATU HA MUTAHHS
cnigcTea.

OcTaHHIM YacoM TaKkoX CnocTepiraeTbCcsa BNpoBa-
[PKEHHS1 B Cy[0BO-MEOU4YHY MPaKTUKY Pi3HOMaHITHUX
MEeTOAiB 3 Takux ranysen Hayku, sK isvka i Ximis.
OpaHum 3 TakMx MeTogiB € KpucTanorpadisi, sika LWmMpo-
KO 3aCTOCOBYETbCS B KNiHiYHIA nNpakTuui. Ons cygosoi
MeauUMHU Uel MeTod € HOBUM, TOMY L0 3aCTOCOBY-
BaBCA BCbOrO Kinbka pasiB 3a ocTaHHi 20 pokiB. Ak
BMSIBMITIOCSH, Lel MeToq € 4yTnvMBMM Bi3yanizaTopom

GioximiuHMX 3MiH, WO BiAOyBalOTLCA 3a Pi3HMX CTaHIB
OpraHiamy y BUrmsagi YTBOPEHHS PiI3HOMaHITHUX KpuUC-
TaniB y pigkoMy reni, siki yTBOPHOKTBCHA MiX iHiLiaTo-
pOM KpucTanoreHesay i TKaHUHHUM EKCTPaKTOM.

Ha pymky psgy aBToOpiB, pisHWA BUA KpucTarnor-
pam 0o6ymMoBreHun Tum, Wo Teaurpadia (kpuctano-
rpacis 3 BUKOPUCTaHHAM rigpaTy xnopuay Migi B
SKOCTi iHiLiaTOpa KpucTanoreHesy) BidyanbHO Bia-
[3epkantoe 3MiHW KNiTUHHOro, GioxiMiYHOro Ta iMyHo-
norivyHoro cknagy B GionoriyHomy 3pasky [6].

3a gaHumun kpuctanorpadivyHnx (TesunrpadidHux)
JOCrigKeHb TPYNHOI KPOBi B NEPLUMA AEHb Nicns Ha-
CTaHHA cmepTi, 6yno 3’acosaHo, L0 iCHyE BMNUB perio-
HanbHOrO MOXOMXEHHA KPOBi HA MOPCOIIOrito KpucTa-
nie, 60 KpncTanorpamu, oTpUMaHi 3 EKCTPaKTIB KPOBI 3
CYAVH, MOPOXHWHW NIBOrO LUMYHOYKa, NpaBoro nepeg-
cepas i cuHyciB TBepAoi MO3KoBOI 0GOMOHkM 6ynu
pisHMMKn. Hanpuknag, npenapaTtu KpoBi yTBOptOBanu
TpW BapiaHTu Kpuctanorpam: 4EHAPUTHOTO 3POCTaHHS,
3ipyacToro i y BUrnsai noniroHansHux airyp [7, 8].

Mpuyomy, sakwo 3abip KpoBi nNoxoaus i3 CyauH
cepust abo cuHyciB TBEpAOi MO3KOBOI 0O0MOHKK, Crno-
cTepiraBcs Pi3HUA AEHOPUTHUI PICT KPUCTaniB; SKLIO
KPOB BUiy4anu 3 NMOPOXHWHW MIBOrO LUNyHOYKa cep-
usa — MaB Micue MnAsACTUA PICT KOPOTKUX KpucTanis,
AKi pO3MexXoByBanu noniroHaneHi opMu; y KpoBi 3
npaBoro nepeacepas, kpuctanu Habyeanu GaraTokyT-
HY «MYXHaCTO-CHKUHKOBY>» hOpMY.

3akntoyeHHs. CygoBo-meanyHa ekcrepTHa npak-
TMKa CbOrodeHHs noTpebye onpautoBaHHs Cy4acHWUX
Oinbll JOKa30BMX METOAIB AOCHIIKEHHS KPOBI, BUITY-
YeHOi K peYoBU Aokas, 30Kpema, KpoBi MeHCTpyarb-
HOro MOXOXXEHHHA Ta BM3HAYEHHS MOXOMXEHHSI KPOBi
BiJ XMBOI YN MepTBOI 0COOMW.

MepcnekTBu noganbwux gocnigkeHb. OTpu-
MaHi pe3ynbTaTi 3acnyroByloTb Ha yBary i npegcraens-
I0Tb MEepPCnekTMBY Ans NoganbLUOi PO3PO6KM, i MOXIN-
BOIO BMPOBaAXeHHs KpuctanorpadiyHoro meTtogy 3
METO BU3HAYEHHSA PEriOHANbHOrO NOXOOXKEHHS KPOBI.
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CYOEBHO-MEOMUUWHCKOE ONPEOENEHUE NPOUCXOXOEHNA KPOBU

NABOPATOPHbLIMU METOOAMU

epacumenko A. U., Ml'epacumeHrko K. A.

Pe3stome. B cTtaTbe npuBOAUTCS aHanNM3 apceHana CyLecTBYLWMX cyaebHO-MeaMUNHCKUX COBPEMEHHbIX
nabopaTopHbIX METOAOB MWCCredoBaHUSA KPOBW, Ansl CNeAcTBEHHOro npouecca. B cyanebHo-menmumnHckon
npakTMKe MCNONb3YHTCS Kak Knaccuyeckue, faBHO cebsi 3apekoMeHAOBaHHbIE, - Hanpumep, LMTONOrMYeCcKui,
BuoxnMmmnyeckme MeToabl onpeaeneHnst coctaBa KpoBWU, TOPMOHANIbHOrO COCTOSHUA U (hepMEHTATUBHOM akTuB-
HOCTW, TaKk K pa3pabaTbiBalOTCs HOBblE METOAbl, PaCLUMPSIOLLME AMArHOCTUYECKME BO3MOXHOCTU, OCODEHHO
ONS peLleHns akTyarnbHOro BONpoca UccrefoBaHns KpoBM - ONpeaeneHns ee NponcXoXaeHus.

B paboTe onpeaeneHbl NnepcnekTMBHbIE METOAb! MCCef0BaHNst KPOBU U €€ NPOUCXOXOEHWS B MONYYEHHbIX
obpasuax. HoBbiIMM 1 nNoTeHUManbHo 3hEKTUBHBIMK B 3TOM MfaHe MOryT ObiTb KpucTtannorpauyeckmx me-
TOA MUCCneaoBaHus KPOBU M METOA KONTMYECTBEHHOIO ONpeaeneHns npocrarnaHamHa F2a.

KnroueBble cnoBa: cynebHasa megnumHa, nabopaTopHble METOAbI MCCNEOBaHUS, MPOUCXOXOEHNE KPOBMU.

UDC 340.62:612.115-036.12-076

Forensic Medical Definition

of the Blood Origin using Laboratory Methods

Gerasymenko O., Gerasymenko K.

Abstract. The purpose of the article is to examine the number of existing forensic medical modern labora-
tory methods for blood analyses, which are necessary for the investigatory process.

Materials and methods. Prospective methods of blood research and its origin in the obtained samples were
determined in the work. Laboratory blood test methods have always been of great importance for forensic medi-
cal examinations and for the investigative process as a whole, since they resolve a significant list of issues that
arise during a pre-trial investigation. Forensic practice is used as a classic, for a long time already proved it.
Among them are: cytological, biochemical methods of determining the composition of blood, hormonal state and
enzyme activity, and new methods are being developed that expand diagnostic capabilities, especially for solv-
ing the current issue of blood research — its origin definition.

It should be noted that special significance concerns those laboratory methods which can determine the
regional blood origin. The need to determine the regional origin of blood arises in law enforcement agencies in
case of detecting traces resembling blood on a corpse, on a gun or on a scene of an event; in case of suspicion
of infanticide, sexual offense, dismemberment of the corpse, etc.

Cytological examination can help to solve this problem with the aim of detection of various inclusions in
blood traces. For example, in the blood from the nose and respiratory tract — detection of mucus and cells of
single-layered multi-row flashing epithelium; in blood of gastric origin are cells of a single-layer cylindrical or pris-
matic epithelium; in the blood of the intestinal origin — cells of a single-layer cylindrical glandular epithelium and
elements of feces.

Representatives of law enforcement agencies often have a question about the menstrual origin of detected
traces of blood. Unfortunately, forensic medical practice does not have reliable methods for determining the men-
strual origin of blood, so this area of expertise needs further development. Previous studies have found out that
myometrium stimulates prostaglandins regulate menstrual cycle. Therefore, according to K. Varukha, the determi-
nation of prostaglandin F2a in blood proved to be significant for this purpose. During the study, the author indi-
cated that prostaglandin F2a quantity in the menstrual blood of healthy and sick women was diagnostically higher
than in capillary blood. Obtained result allows the use of prostaglandin F2a as a blood marker of menstrual origin.

In addition, usage of various methods from such branches of science as physics and chemistry proved to be
efficient in forensic medicine. One of such methods is crystallography, which is widely used in clinical practice.
According to the data of crystallographic (tigraphic) studies of cadaveric blood on the first day after death, it was
found out that there is an effect of the regional origin of blood on the morphology of crystals, because crystal-
lograms derived from blood extracts from vessels, left ventricular cavity, right atrium and solid sinuses the brain
was different. Therefore, the crystallographic method of determining the regional origin of blood can be quite
accurate and promising in the future.

To sum up, as a result of current research it was found out that crystallographic method of blood test
and the method of quantitative determination of prostaglandin F2a are new and potentially effective in forensic
medicine.

Keywords: forensic medicine, laboratory methods of research, determination of blood origin.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3y8aHHs
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YINbTPACTPYKTYPHI 3MIHU CYAUH
MIKPOLUWUPKYINATOPHOIO PYCJIA LUNTYHKA 3A YMOB
KNITUHHOI AETAPATALII OPTAHI3MY

CyMmcbKUi fepKaBHUM YHiBepCcUTET

KniTuHHe 3HeBOAHEHHSA MOenoBanocs LUAIAXOM
BXMBAHHA Y SKOCTi NMUTTA nabopaTopHuMK LLypamu
1,2% rinepTOHIYHOrO PO34MHY XrIopuaYy HaTpito Ta 3BK-
YaMHOro rpaHynbLOBAHOIO KOMGIKOPMY Yy SKOCTI iXi.
Jlerkuin cTyniHb KNITUHHOrO 3HEBOOHEHHS OOCAraBcs
Ha 10 poby, cepefHii — Ha 20-Ty, BaxKkmh — Ha
30 poby ekcnepumeHTy. OTpumaHi AaHi ceigyatb nNpo
30iNbLlUEHHA NMOLWi Nepepidy BHYTPILLUHbOrO MPOCBITY
CyOWH byHOAnNbHOro Bigdiny LUnyHKa 3a Mipo 3poc-
TaHHA CTYNEeHs BaXXKOCTI AerigpaTtauiiHux nopyLueHb.
Ha ynbTpamikpockoniyHOMyY piBHi BUSIBNANNCS NPOSiBU
OECTPYKTUBHO-ANCTPOIYHNX MpoLeciB Yy eHaoTenio-
untax. Taki 3MiHM BigbyBanucs nopspg i3 3BY)XEHHSIM
NPOCBITY Kaninsapy y pesynbTaTi Habpsky BigpocTkiB
OaHnX KNiTuH. BuaBneHi ynbTpacTpyKTypHi TpaHcdop-
MaLii opraHen eHgoTenianbHUX KNiTUH KaninspiB Mik-
POLIMPKYMSITOPHOI CiTKM LUNYHKa BigobpaxatoTb nopy-
LWEHHs iX cbyHKUiOHanNbHOrO CTaHy Ta 0b6yMOBMOHOTh
NMOCUNEHHS AUCTPOMPIYHUX 3MiH KMITUHHOIO CKnagy
TKaHWH LUNyHKA 3 iX NepexonoM y AeCTPYKTUBHI.

KnroyoBi cnoBa: LUNYHOK, MiKpOLUMPKYNATOPHE
pycno, KrniTMHHa aerigpaTtadis.

3B’A30K pobOTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. [laHa poboTa € CKnagoBoOw
YACTUHOK HAyKOBO-AOCHiAHOI TemMu kadeapy Mopgo-
norii CymMcbKOro gepxaBHOroO YHiBepcuteTty
«3aKOHOMIPHOCTI  BIKOBUX |  KOHCTUTYLOHanbHWX
MOPONOriYHNX MEepPeTBOPEHb BHYTPILLUHIX OpraHis i
KICTKOBOI CUCTEMM 3a YMOB BMJIMBY €HOO- i €K30reH-
HUX YMHHWKIB i Wnaxu ix kopekuii» (Ne gepxxasHoOI pe-
ectpauii 0013U001347); Ta dparmeHtom HOP MOH
YkpaiHn «MopdodyHKUIOHaNbHUA MOHITOPUHI CTaHy
OpraHiB i CUCTEM OpraHiaMy 3a yMOB MOPYLUEHHS ro-
meocTasy» (Ne aepxaBHoi peecTpauii 0109U008714).

BcTtyn. [na po3yMiHHA Ta NpaBWibHOrO TPaKTy-
BaHHS MPOLECIB Ta CTPYKTYPHWX 3MiH y opraHax nig
BMMIMBOM 30BHILLUHIX YMHHUKIB BUHUKAE HeoOXigHICTb
OOCnigKeHHS CTPYKTYPHOI opraHisauii Ta dyHKUioHa-
NBbHOrO CTaHy reMOMIKPOLMPKYIALUil Ha piBHI TepMiHa-
NbHWX BigAiniB KPOBOHOCHOroO pycna. PeonoriyHi Bna-
CTUBOCTI KpPOBi Ta CTaH MIiKPOUMPKYNsUii ABNSOTLCS
naHkamu 3abesneyeHHs ycix MeTaboniyHMx npouecis
opraHismy [1, 2].

viktoriya.gulayal@gmail.com

CyavHM  MIKpOLMPKYNATOPHOTO  pycna  LyHKa
CcrnpusitoTb 3abe3neyeHHo eniTenianbHUX KNiTUH Ta
rnaHaynoumnTis BNacHMX LUMYHKOBMX 3aro3 BOAOH),
enekTponiTamm Ta MNOXMBHUMW peyoBUHamMuK. 30inb-
LIEHHSA CeKpewil CONAHOI KMCNOTU NPUCTIHKOBUMM €K-
30KPMHOLMTaMWN CNpPUSAE MOCUINEHHIO KPOBOHAMOBHEH-
HS CyOMH Cnn3oBOi ODOMOHKM Ta MPUTOKY OCHOBHMX
crnonyk Ans nocuneHHs cekpedii GikapboHaTtiB [3].
BHUXKEHHSA pIBHA CeKkpeLlii CONsHOI KNCNoTn — Haena-
KN — CNPUSE 3MEHLLEHHIO KPOBOHAMOBHEHHS MiKpOLW-
PKYNSATOPHUX CyaMH Ta ocnabnsie 3axucHi 6ap’epHi
BNaCTUBOCTI LUMYHKOBOI CTiHKM nepen dakropamu
arpecii [4, 5]. Ha gaHun 4ac icHye Benvka KinbKiCTb
HayKOBMX POBIT, MPUCBAYEHNX BUMBYEHHIO CTPYKTYpU
Ta WnaxiB MIiKpOUMPKYNALii y pi3HWX opraHax Ta Tka-
HUHax opraHiamy [6]. Ane BigcyTHs iHpopmauia wono
BMBYEHHSI CTaHy CTPYKTYPHUX KOMMOHEHTIB FEMOMIK-
POLMPKYNSITOPHOrO pycna y TKaHUHaX CTIHKWU LLUyHKa
3a YMOB ferigpaTtauifiHuX NopyLleHb OpraHiamy.

Meta pocnigxeHHs. [ocnigntn MiKpOCKOMiYHi,
MOPOMETPUYHI Ta YNbTPACTPYKTYPHi 3MiHW CyauH
MIKPOLMPKYNATOPHOIO pycra yHa4anbHoOro Bigainy
LUMyHKa 3a YMOB KNiTUHHOI Aerigparalii opraniamy.

O6’ekT i MmeToan pocnigxeHHsA. O6’ekToM Aocni-
DKeHHs cnyryBanu 36 nabopatopHux 6inux Lwypis-
camuiB 3pinoro Biky macoto Big 150 go 190 r. Jornag
3a TBapvHaMu 34iNCHIOBABCA 3 AOTPUMAHHAM MiKHa-
poAaHuXx 6i0eTUYHNX NPUHLUMNIB EBPONENCHKOI KOHBEH-
uii “MNpo 3axuct xpebeTHMX TBapWH, SKi BUKOPUCTOBY-
I0TbCA  ANA  eKCMEePUMEHTIB  Ta iHWMX HayKoBMX
uinen” (Ctpacbypr, 1986) Ta “3aranbHuWX eTU4HUX
MPUHLUMMIB €KCNEPUMEHTIB Ha TBapuHax”, NPUAHATUX
Mepwum HauioHanbHUM KoHrpecom 3 GioeTukn (Kwis,
2001). JocnigpkeHHs1 cxBarneHo Komiciewo 3 BioeTuku
MegunyHoro iHCTUTYTYy CyMCbKOro Aep»aBHOro yHisep-
cuTerty.

TBapwH NoAINUNN Ha KOHTPOSbHY Ta eKCnepuMeH-
TanbHy cepii N0 3 rpynu LWypiB Yy KOXHiin. TBapuHK
I, Il Ta Il kOHTpONBHUX rpyn (MO 6 LWYPIB Y KOXHii1)
nig 4Yac NpoBeAeHHs1 eKkcnepuMeHTy nepebyBanu Ha
3BMYariHOMY nWUTHOMY pauioHi. IV, V, VI rpynn (no
6 TBaApWH Yy KOXHIi1) ekcrepuMeHTarnbHoi cepii 3amicTb
3BMYarHOI BOAM ANS nUTTSA oTpumysBanu 1,2% rinep-
TOHIYHUIM PO3YMH XNopuay HaTpilo, y Ky TBapuHK
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BXXMBanM CyXWil rpaHynboBaHUM KoMOGikopm. Jlerkuii
CTYMiHb  KNITUHHOrO 3HEBOAHEHHSA [J0CAraBCcs Ha
10 poby, cepegHin — Ha 20-Ty, cybneTtanbHUin CTyniHb
KNiTMHHOTrO 3HEBOAHEHHS - HA 30 00Oy eKCnepuMeHTY.
EkcnepvmeHTanbHi Ta KOHTPONbHI TBapuvHW BUBOOM-
nmcs i3 OCnigKEeHHS BiANOBIAHO A0 BKa3aHMX TepMi-
HiB. lMig edipHUM Hapko3OM BMKOHyBanacsa gekanita-
uisn Ta 3abip dyHganbHOro BIAAINYy LWNyHKa Aans
pocrnigxeHHs. BuaineHHa CTPYKTYpHUX KOMMOHEHTIB
OpraHis npoBoAWnM 3rigHo 3 MixxHapogHo aHaToMiu-
HOIO Ta riCTONOrYHOK HOMeHKNaTypot. Pikcauia Tka-
HVWH LUNYHKa ANS BUrOTOBMEHHS napadiHoBux Gnokis
byna BWKOHaHa 3a YHiikOBaHMMM MeToAMKaMM.
CTPYKTYpHi KOMMNOHEHTW BMBYANWCHA Ha FiCTOMOrYHMX
3pizax, 3abapBrneHUX MEeTUNEHOBUM CUHIM, remMaTok-
CuriHoM i eo3nHoMm, 3a Ban-li3oH Ta 3a Manopi.

Ons gocnigXeHHs ynbTpacTPyKTypu TKaHWH dyH-
AanbHOro BigAiny wnyHka 6yno B3ATO WMATOYKU Op-
raHy posmipom 1mm3. lMigrotoBka 3paskiB nonsrana y
3aHypeHHi Ha 24 roguvHun y rnioTapanbgerig 3a Kap-
HOBCbKUM, nicns uporo 6ynu BuTpumaHi y 1%-somy
TeTpokcuai ocmito 3a lManage npotarom 1 roguHm.
HacTtynHuM Kpokom BWKOHyBanacs gerigpatauis 3pas-
KiB y CnMpTax 3poCTaloyoi KOHUEHTpaLii Ta 3anvmeka y
CyMiLL enokcugHux cmon (enoH-apanguTy). Monimepu-
3auia 3paskiB TpmBana 36 roguH npu Temneparty-
pi 600C. YnbTpaToHKi Ta HaniBTOHKI 3pi3n Bynu BMKO-
HaHi Ha ynbTpamikpoToMi YMTI1-4. HaniBToHKi 3pi3u
3abapenioBanu 1% mMeTUNeHOBUM CWHIM Ha 1% TeT-
pabopati HaTpito. YNbTpaToHKi 3pi3n Bynun KoHTpacTy-
BaHi pPO34YMHOM ypaHin aueTtaTy i uMTpaTy CBUHLIO 3a
Pennonbacom. OuiHka 3a AONOMOroH CBITNOBOI MiK-
pockonii Ta OTPUMaHHSI eNEKTPOHHUX MiKpodhoTorpa-
din 3gincHoBanacb 3a JOMNOMOrOK  efeKTPOHHOro
mikpockony EM-125 3a 3pocTtatodoi Hanpyrn 75 kB Ta
anapaTHo-nporpamHoro 3abesneveHHs, WO cknaga-
nocs i3 citnoeoro mikpockony "Olympus” 3 doTorpa-
(ivHOO peecTpaLlieto MOpdOSorivYHOI KapTUHU BiOeo-
kamepoto Baumer/optronic. Typ: CX05c. MopdomeT-
pvyHe JocCnigXeHHS MNPOBOAMIIOCA 3a [JOMOMOroH
nporpamHoro 3abe3nedyeHHs «Digimizer». OTpumaHi
pesynbTath 6ynn onpauboBaHi 3a 4ONOMOroK naketa
nporpam “AtteStat” ana MS Excel. [locToBipHOCTi po3-
GiXKHOCTI [JaHWX KOHTPOMNIO Ta eKcnepumeHTy Oynu
obuuncneHi 3 BMKOpPUCTaHHAM t-kpuTepito CTblogeHTa,
KOTPUI BU3HaA4YaBCA 3a [OMOMOro MPOrpamMHoro
pecypcy Graphpad, 4OCTOBipHOK BBa)anu PisHULIO
pesynbTaTis npu p<0,05.

MopdomMeTprMyHUIn aHania BKNHYaB BU3HAYEHHS
NOKa3HWKIB NIOLLi nepepisy BHYTPILHLOrO MNPOCBITY
apTepion Ta BeHyn TKaHWH yHAansHoro Bigainy
LWYHKa Ha PisHUX TepMiHax AOCMiOXeHHs BNnuey
KNiTUHHOI Aerigpatauii opraniamy.

Pe3ynbTaTn gocnigxeHb Ta iX OGroBOpeHHs.
KpOBOHOCHI CyAWHM YCIX CTPYKTYPHUX CKNagoBux
LUMYHKOBOI CTiHKM 3a YMOB KMiTUHHOI Aerigpartauil

ExcnepumeHTanbHa meaumuunHa i mopdonoris

MaloTb O3HAKM NOPYLLUEHHS remMoanHaMiki Ta peonorii
y BUIMAAi pO3NOBCIOLKeHUX cTasiB. Kpim Toro, BeHO3-
Hi Ta apTepianbHi MIKPOCYOUHW BNACHOI MNNaCTUHKK
Cnn30BOT 06OMOHKK, MiACNN30BOro NpoLIapky Ta m's-
30BOI 06ONOHKM (PyHAANbLHOrO BiAAINY LUMYHKa po3-
LUMPEHI Ta NnepenoBHeHi kpoB'to (puc. 1). CTiHKM Taknx
CYOVH BUMAAA0Tb CTOHLWEHUMM,

CepegHsi nnowla nepepidy NpocBiTy apTepion Ta
BeHyn Ha 10 noby ekcnepuMeHTy KiTUHHOIO 3HEBOA-
HEHHS He Mae JOCTOBIPHMX 3MiH MOPIBHAHO 3 NOKa3-
HWKaMW y rpyni iIHTAKTHUX TBapwH.

Ha 20 poby 3a ymoB KniTMHHOI Aerigparauii
cepedHboro CTyMNeHs TSKKOCTI, MOKa3HUK cepenHbol
nnowyi nepepidy BHYTPILWHBLOrO MPOCBITY apTepion
poctoBipHo Ha 10,19% (p<0,0001) nepeBuLLye aHano-
MYHUA MOKA3HWK KOHTPOSbHOI Trpynu, a CepeaHs
nnowa nepepisy BHYTPILHBOMO NPOCBITY BEHyn Ha
5,68% (p<0,0001) Ginble BiANOBIGHOMO MNOKA3HMKA
KOHTPOSHO.

Ha 30 goOy KnNiTMHHOrO 3HEBOOHEHHSI OpraHiamy,
o Bignosigae cybnertanbHin ctagii gerigpaTtadii, ce-
pegHs nnowia nepepisy NpocBiTYy apTepion 4OCTOBIp-
HO Ha 14,31% (p<0,0001) nepeBuWLlyE aHanNoOrivyHUN
MOKa3HUK KOHTPOMbLHOI rpynu, a cepegHs nnowa ne-
pepi3y npoceiTy BeHyn Ha 7,82% (p<0,0001) 36inbLuy-
€TbCHA Yy NOPIBHAHHI 3 BiANOBIAHWM MOKa3HWMKOM Y iHTa-
KTHUX TBapWH.

Ockinbkn ynbTpaMikpockoniyHa ©OygoBa KpoBO-
HOCHMWX Kaninsapis 3abesneyye TpaHCKaNiNApHUA TpaH-
CroOpT pPEYOBMH Ta €enekTpomniTiB, TO 3a CTaHOM
eHgoTenianbHMX KNiTMH MIKPOLMPKYNATOPHOrO pycna
Ha cyOMIKpOCKOMIYHOMY PiBHI MOXHa 3pOBUTU BUCHOB-
KM LLOAO aKTUBHOCTI JaHMX NpoLeCiB.

Mpy ynbTpamikpocKkoniyHOMy AOCHIMKEHHI BUSIB-
NATLCA HACTYNHi 3MiHW. MIKpOLMPKYNATOPHI KpOBO-
HOCHI cyauHun Ha 30 goby kniTMHHOI AerigpaTadii 3a-
MOBHEHI epuTpounTamMm 3 o3Hakamu cnagxy. lMNopag i3
TakvuMu cygnHamun BUSBASIKOTLCS remMokaninsapu 3i 3Ha-
YHMM 3BYXXEHHsIM NpOoCBiTiB. 34ebinbLIoro eHagoTenio-
LUUTM MaloTb YLiNbHEHY LuTonnasmy. SAgpa Benvkoro

Puc. 1. CtiHka cdbyHAanLHOro Biadiny LwnyHka wypa.
KnituHHa perigpatauis, 20 goba. HanisToHKkuiA 3pia.
3abapBneHHs MeTUneHoBMM CuHIM. 30inblieHHst x400.
1 — NoBHOKpiBHa BeHyna, 2 — NOBHOKPiBHa apTepiona
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Puc. 2. Femokaninsip, eHaoTeniount cnmsoBoi 060510HKK
dyHAaneHoro Bigainy wnyHka. KnitnHHa gerigpaTtadis,
30 poba. EnektpoHorpama. 1 — agpo engorteniouunTa,

2 — apepue, 3 — NPOCBIT Kaninspa, 4— 3aMiHeHi MiToxoHAPiIT

po3Mipy HenpasuibHOI HOPMU, 3 NEPEBAXAHHAM €yX-
POMaTuHy, MICTATb BENMKY KiNbKiCTb iHBariHauii Ta
agepust TMNOBOI CTPyKTypu. MiToxoHapii (puc. 2) Ta-
KOXX Mat0Tb 03HaKWU AMCTPOdIYHO-AECTPYKTUBHUX 3MiH,
BOHM BUIMAOal0Tb HAOPSKNUMMKM 3 NPOCBITNEHNM 3€ep-
HUCTMM MaTpukcoM. KinbKiCTb KpWUCT Mae cyTTeBe
3MEHLUEHHS, OO0 MOBHOI IX AecTpykuii. BiamivaeTtbcs
HasBHICTb AiNAHOK Mi3UCy 30BHIWHBLOI MeMbpaHu Mi-
TOXoHApIK. Taki 3MiHW gaHWX opraHen cBigyaTtb Mpo
nopyweHHss abo MOBHe MNPWMNUHEHHS  OKUCHO-
BIAHOBHMX npoueciB y eHgoTeniouyntax. CTpykTypun
komnnekcy onbdxi y TMNOBOMY BUMsAi He BU3HaYa-
toTbes. LiuTonnasma enHgoTenianbHMX BigpoCTKiB Mal-
e He MICTUTb MIKPONiHOLMTO3HMX MixXypuiB. 'paHyns-
pPHWUIA eHOoNna3MaTUYHUI PETUKYNYM Takox nepeby-
BaE Y CTaHi BaXKWNX AeCTPYKTUBHUX 3MiH, Oro LmMcTep-
HA 4acTo MalTb BWUMMsAL —€neKkTPOHHO-MPO30pUX
BaKyoren, y Oesikux KniTmHax cnocrepiraetbca dpar-
MeHTaLis Ta AiNsHKW nisucy rnoro cTpyktyp. Nopag i3
JaHMMKU 3MiHAaMM Mae Micue 3MEHLUEHHS KiNbKOCTi
pnbocom Sk Ha MembpaHax rpaHynspHOro eHgonnas-
MaTUYHOIO PETUKYNyMy, TaK i BifbHMX pubocoMm Ta
nonicoM y uutonnasmi KnituH. Taki 3aMiHKM € o3Hakamu
NopyLUEHHs1 BiNOK-CMHTETUYHMX npoueciB. [lpocsiT
Kaninspis By3bKui, HEMpaBUIbHOT (hopMK 3 eNeKTPOoH-
HO-LLiNbHMUM BMiCTOM.

Takvn Burnag npocsiTy o6ymoBneHun Habpsikom
uuTonnasMm eHgoTenianbHMX KIiTUH Ta iX BiApOCTKIB.
HaHi 3miHn matoTb 6esnocepeqHini BNAMB Ha LWBUA-
KICTb KPOBOTOKY Ta NepeMillleHHs peYOBUH Kpi3b CTiH-
Ky Kaninspis.

OnucaHi Buwe TpaHcdopMaLii ynbTpacTpykTyp-
HOI OpraHisauii MiTOXOHAPIN, rPaHYNAPHOro eHaonnas-
MaTUYHOIO PEeTUKYNyMy Ta uUMTONnasmaTtuyHOi MeM-
OpaHn engoTeniouuTiB  BigOOpaxalTb MNOPYLUEHHS
BHYTPILUHBOKNITUHHUX BiOEHEPreTUYHUX MeXaHi3MiB,
npouecis cMHTe3y Ginka Ta MexaHi3MiB TpaHcLuentons-
PHOro TPaHCMOPTY PEYOBUMH Ta enekTponiTiB Kpidb
KaninapHy cTiHKy. Taki TpaHcdopmalii eHgoTenioum-
TiB MOXYTb OyTW CBigYeHHAM TOro, WO BigbyBaeTbCA
3MiHa MeXaHi4YHMX BracTMBOCTEN i CaMMX MIKPOLMPKY-
NSATOPHUX Kaninspis.

3MEHLUEHHSI YNCenbHOCTI MIKPONIHOLMTO3HUX Mi-
XypuiB y uutonnasmi BigpocTKiB eHAoTenianbHMX Kni-
TMH MOXHa pO3rnsAaTy K HenpsiMy O3HaKy NopyLleH-
HS1 TPaHCLENIONAPHOro TPAHCNOPTY PEYOBUH Ta enek-
TponiTiB 3a yMOB feriapaTauii.

BucHoBku. MikpockoniyHi 3MiHVM cyavH Mikpouup-
KyNATOPHOroO pycra yHaanbHOro Bigainy LwnyHka
TBApMH 3a YMOB KNiTWHHOI AderigpaTauil opraHiamy
MatoTb OOHOTUMHI 3MiHW, KOTPi NONAraloTb Y NOCUIEH-
Hi KPOBOHaNOBHEHHS, MNEpPEepO3TArHEHHI CTIHOK Ta
03HaK pO3MNOBCIOAKEHNX CcTasiB. 3a AaHMMKU MOpdo-
MEeTPUYHOro AOCHIIKEHHSA CrnocTepiraeTbCA MocTyno-
Be 30inblueHHa giameTpy apTepion Ta BeHyn go 30
0obu ekcnepMMeHTY 3 KNITUHHUM 3HEBOAHEHHSIM.

3a gaHumMm MopOMETPUYHOro AOCHIAXKEHHS BU-
ABNSAETLCHA NOCTYNoBe 36inbLIeHHsA diameTpy apTepion
Ta BeHyn o 30 gobu ekcnepumeHTy KNiTMHHOrO 3He-
BOAHEHHS.

3a pesynbTaTamu MpoBedeHOro AOCHiSKEHHS
YyNbTPACTPYKTYPHUX 3MiH KMiITUH KPOBOHOCHMUX Kamnins-
piB LUNYHKa MOXHa 3pOBUTN BUCHOBOK, LLIO BaXUBUM
anbTepauiiHuM PaKTOPOM CTPYKTYPHUX KOMMOHEHTIB
LUMNYHKOBOI CTiHKM Nig BNNMBOM Aerigpatauii € nopy-
LLEHHS1 KPOBOMNOCTa4YaHHA Ta TPOMikM TKaHWH.

BusiBneHi ynbTpacTpykTypHi TpaHcdopmaldii opra-
Hen eHpoTenianbHWX KNITUH Kaninsapie MiKpouMpKyns-
TOPHOI CiTKU LUMyHKa MOXYTb 6yTn nepeaymoBolo A0
NOCUNEHHS iLEeMIYHUX 3MiH Ta TPOdiYHMX NopyLueHb
rnangynoumMTiB BNacHUX 3arnos LunyHKa 3a YMOB Khi-
TUHHOI gerigpaTauii, wo o6yMOBOE NOCUNEHHSA AMUC-
TPOMIYHMX 3MiH KMITUHHOIO CKIagy TKaHWH LUMyHKa 3
X NepexofoMm y OeCTPYKTUBHI.

MepcnekTmBM nopanbwux AocnigxeHb. [na-
HYETbCS BUMBYEHHSI YNbTPACTPYKTYPHUX 3MiH CyauH
MiKPOLIMPKYNSITOPHOTO pycrna dyHganeHoro Bigginy
LUMYHKa 32 YMOB 3ararnbHOro Ta nosakniTMHHOro 3He-
BOZHEHHSA OpraHismy.
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YNbTPACTPYKTYPHbLIE UBMEHEHUA COCYOOB MUKPOLIUPKYINATOPHOI'O PYCIA

XXENYOKA B YCNOBUAX KINETOYHOM OErMAOPATALIMA

lynas B. A.

Pe3tome. KnetoyHoe obe3BoxuBaHne Mo4enupoBanocb nyteM ynotpebneHus nabopaTopHbIMK Kpbicamn B
KayectBe NMuTbs 1,2% rmnepToOHMYECKOro pacteopa xnopuga HaTpust U 0ObIYHOrO rpaHynMpPOBaHHOIO KOMBUKOP-
Ma B KayecTBe nuwun. Jlerkas cteneHb KneTouHoro o6e3BoXxunBaHmsa gocturanace Ha 10 cyTku, cpegHss — Ha 20,
Tshkenas — Ha 30 cyTku akcnepuMeHTa. [lonyyeHHble AaHHble roBopsT 06 yBenM4eHnn NnoLwagn ceveHnsi BHyT-
peHHero npoceeTa cocyaoB hyHAaNbHOro oTAena Xernyaka no Mepe pocra CTeneHu TSXXeCTu AermapaTaumnoH-
HbIX HapyweHun. Ha ynbTpaMUKPOCKONMYECKOM YPOBHE NPUCYTCTBOBaNM MNPOSIBNEHUS OeCTPYKTUBHO-
ANCTpoMYEeCKUX NPOLIECCOB B dHAOTENUarnbHbIX KrneTkax. Takne naMeHeHus Npoucxoanny psgom C Cy>KeHUem
npocBeTa Kanunnsipa B pe3yrfbTaTe oTeka OTPOCTKOB AaHHbIX KNETOK. BbIiBNEHHbIE yNbTPacTPYKTypHbIE TpaHC-
chopmMauun opraHensn SHAOTEeNMasnbHbIX KNETOK KanunnsapoB MUKPOLIMPKYNSTOPHOW CETW Xenyaka oTpaxaroT
HapyLleHus nx PyHKUMOHaNbHOro COCTOSIHUS M 00YCMNOBNMBAIOT yCUreHne ANCTPornYEecKUX U3MeHeHun Kne-
TOYHOrO COCTaBa TKaHem Xenyaka ¢ X NepexoioM B AeCTPYKTUBHbIE.

KntoueBble cnoBa: xxenyaok, MUKpoOLMPKYNATOPHOE pycrio, KNeToyHas germgparaums.
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Ultrastructural Changes of the Stomach’s Microcirculatory Network

under the Influence of Intracellular Dehydration

Hula V. 1.

Abstract. The purpose of the research is to reveal microscopic, morphometric and ultrastructural changes
in the vessels of the microcirculatory network of the fundal part of stomach under the influence of intracellular
dehydration.

Materials and methods. To simulate the intracellular dehydration, laboratory rats were provided with 1.2%
sodium chloride solution as a drink and they were fed with conventional granulated food. Mild degree of cellular
dehydration was achieved on the 10th day, an average degree — on 20th day, and a heavy degree of dehydra-
tion — on 30rd day of the experiment. Structural components were studied on histological sections stained with
hematoxylin and eosin, Van-Hyson, and Malory. Semi-thin sections were stained with 1% methylene blue per
1% sodium tetraborate. Ultra-thin sections were contrasted with a solution of uranyl acetate and lead citrate ac-
cording to Reynolds.

Results. It was revealed that on the 10th day of the experiment the average area of the internal lumen cross-
section of the arterioles and venules had no significant changes in comparison with the similar indices in the group
of intact animals; on the 20th day this index exceeded the control on 10.19% (p<0, 0001) in arterioles, and on
5.68% (p<0.0001) in venules. On the 30-th day of cellular dehydration, the average area of the arteriolar lumen
cross-section significantly exceeded the corresponding indicator of control rats on 14.31% (p<0.0001), the same
indicator for venules increased to 7.82% (p<0.0001). At the ultramicroscopic level it was detected: the seal of cyto-
plasm, mitochondrial swelling and disruption of cristae structures, fragmentation areas and lysis of granular endo-
plasmic reticulum structures, reducing of ribosomes number on its membrane surface. Such changes occurred next
to the narrowing of the lumen of the capillary as a result of edema of the endotheliocytes processes.

Conclusions. The obtained results show an increase in cross-sectional area of the internal lumen of blood
vessels with increasing the severity level of dehydration. The revealed ultrastructural transformations of the or-
ganelles of endothelial cells of the microcirculatory network capillaries of the stomach show a violation of their
functional state and cause an increase in dystrophic changes in the cellular composition of the stomach tissues
with their transition to destructive.

Keywords: stomach, microcirculatory network, intracellular dehydration.

CratTa Hagivwna 18.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedakuyiliHoi koneail nicns peyeH3ye8aHHs
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YNbTPACTPYKTYPHI 3MIHU B CITKIBLI OKA NMPU KOPEKUII
NAKNITAKCEN-IHAYKOBAHOI PETUHOTOKCUYHOCTI
AHTUOKCMAAHTHWUM MNPEMNAPATOM

OBH3 «IBaHO-®paHKiBCbKUM HalioHaNbHUA MeOUYHUIA YHIBEpCUTET»

B ekcnepumeHTi 80 6invm LWwypam BHYTPILIHBOO-
YepeBWHHO BBOAMMNW NakniTakcen (Actavis, PymyHis) y
0o3i 2 Mr/kr macm Tina vyepes ogHy noby 4 paswu, cyma-
pHa gosa — 8 mr/kr, nicns yoro 48 TBapMHaMm BBOAWUMU
BHYTPILLUHBOOYEPEBUHHO  2-eTUrM-6-MeTur-3-rigpoKcu-
nipuauHy cykumnHat (apmagin) y 0osi 10 mr/kr (y KOHT-
poni 32 wypa OTpPUMYyBanu BHYTPILIHBOOYEPEBUHHO
BOA4y ANSA iH'eKui). BcTaHoBneHo, WO MNO3UTUBHWIA
BMMMB apMafiHy Ha CiTKiBKy npu naknitakcen-
iHOyKOBaHi peTuHonaTii nposBnsAeTbes 3 7-14-1 nobu
aKTuBaLieto NirMeHTouuTiB, YiTkKMMKn obpucamu nepe-
TUHYaCTUX OUCKIB Nanu4yoK i Konbo4vok; 36inbLeHHAM
06'eMy nepukapioHiB HEWpOHiB, MITOXOHAPIT MalTb
nobpe BupaxeHi membpaHu i rpebiHui; cuHanTU4HI
KOHTaKTM MK HEeMpoHaMu Ta iXHiMW BigpoCTkamu B
30BHILWHBLOMY CiTHacToMy Lapi (cdepynu ) 4iTko okpe-
CneHi. Y kaninspax CiTKiBkM B LMTOMMNa3Mi eHaoTenio-
uMTIB Y340BX NIOMEHanNbHOI NnasmonemMy 30cepeaxy-
I0TbCA MIiKpPONIHOUMTO3HI nyxupui. Ha 21-27-y noby
HOpMani3yeTbca cTaH 6azanbHOro Komnnekca, ABOMNo-
MOCHUX | raHrMioOHapHMX HENPOHIB, CTPYKTYP BHYTPILL-
HbOrO CITYaCTOro i Wapy HepBOBMX BOMOKOH. Big 60-i
[06U NOYMHAITb NPOSIBNATMUCSA O3HAKW He4OCTaTHOCTI
BnnuBy apmaginy. Ha 90-120-y nobu tpusae gecrabi-
nisauis MemOpaH OMCKIB 30BHILLHIX cermeHTiB ¢oTo-
pPeUEenToOpHNX KMiTUH, Y MITOXOHAPIAX BUABNAKTLCS
MOPYLUEHHSI BHYTPIWHBOI MITOXOHApPianbLHOI Memb6pa-
HW; aKTUBYETBLCA AiANbHICTE NPOMEHEBUX IMiOLUTIB.

KnrwoyoBi cnoBa: naknitakcen, peTuvHonarig,
apmagiH.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. PoboTa € pparmeHTOM HayKoBO-
pocnigHoi Temun [BH3 «IBaHO-PpaHKiBCbKUI HaLioHa-
NbHUN  MeauyHUi  yHiBepenTeT»  «Mopdo-gyHKuio-
HanbHa XapaKkTepucTuka ypakeHb LieHTpanbHoi i ne-
puepiiHOI HEPBOBOI CUCTEM, OpraHiB YyTTH, BUKIK-
KaHMX XimionpenapaTtamu, WO 3aCTOCOBYHOTbCH AJis
NiKyBaHHA OHKOJIOMYHUX 3axBOPIOBaHb, Ta po3pobka
CXeM HeWponpoTeKTopHOi Tepanii», Ne gepx. peecT-
pauii 0117U000672.

Betyn. MNakniTakcen — npenapar rpyny TakcaHiB
CbOrofHi LUMPOKO BMKOPUCTOBYETLCSI B CXEMax aHTUO-

serg_shklyar@ukr.net

NacTOMHOro niKyBaHHs 3 BUCOKMM KoeqiliEHTOM
BMAMBY Ha NyXNUHW Pi3HUX opraHiB i cuctem. BogHo-
yac cnocTepiraloTbecs NobivHI peakuii Ha naknitakcen,
y TOMy uncni, 1 nopyLweHHs 3opy [9, 15, 5]. Ha gymky
JocnigHuKiB, y naTtoreHesi nopyLweHb 30py BidirpatTb
ponb Kinbka akTopiB, cepen SKUX CTPYKTYPHi 3MiHU
nirMeHTHoro enitenito, WO NPU3BOAMTL A0 MOPYLUEHb
noro B3aemogii 3 poTopeLenToOpHNUM LLIAPOM CiTKIBKM,
3arnbennio nanuMyok i KonboYoK LUMSAXOM anonTosy W
Hekpoasy [10, 4]. Lli npouecu BigbyBatoTbCs Ha Tri OKu-
CnoBanbHUX YLWKOOXKEHb, TICHO MOB'A3aHUX i3 MITOXO-
HAOpianbHOK AMcdYHKLUieto KniTuH [14, 7, 12, 6]. 3pob-
NIeHO BMCHOBOK NPO MOXITMBMI HanNpsiMoK MiKyBaHHS
UM KOPEKLUii TakMx CTaHiB aHTUOKCUOAHTaMu, ane Ha
[OKa3 uboro nposefeHa obOMeXeHa KinbKiCTb AoChi-
OKeHb i3 BUBYEHHSM HeNpOnpOTEKTOPHOI Ail aHTUOK-
cupaHTie [2, 13, 11].

MeTa pocnigKeHHA — BUBYATM yNbTPACTPYKTYPHi
3MiHW B CiTKiBLi OKa Npwv KOpeKLii naknitakcen-iHayko-
BaHOI PETUHOTOKCUYHOCTI 2-eTuUn-6-mMeTun-3-rigpokcu-
NipyavHy cykuMHaToM (apMagiHOM) B eKCepPUMEHTI.

MaTepian i meToan pocnigkeHHs. B ekcnepu-
MeHTi 80 paHgombpeaHuM 6inuMMm LWypam Macor
150-200 r BHYTpPiLWHBOOYEPEBMHHO BBOAWMM NaKmiTak-
cen (Actavis, PymyHis) y gosi 2 mr/kr macu Tina 4yepes
ogHy poby 4 pasn, cymapHa fosa — 8 Mr/Kr 3a MeTo-
gom R.S. Polomano et al. [1], nicnsa 4yoro TBapvH paH-
powmizyBanu Ha | (48 tBapuH) i Il (32 TBapuH) gocnigHi
rpynu. Y | gocnigHin rpyni TBapMHam BBOAUNU BHYTPI-
LWHBbOOYEPEBUHHO 2-eTUNn-6-meTun-3-rigpokcunipuam-
Ha cykumHaT (ApmagiH, BupobHuuteo TOB HaykoBo-
BUpoGHMYa dipma "Mikpoxim", YkpaiHa) y nosi 10 mr/kr
B 0,5 mn Boam ang iH'ekuin. Y Il rpyni (koHTponb) TBa-
pYHW OTPVMMYBanNn BHYTPILUHLOOYEPEBMHHO BOAY ANs
iH'ekUin ekBiBaneHTHoro ob'emy. ApmagiH — 2-eTun-
6-mMeTun-3-rigpoKcunnipuanHy cykunHaTt — membpaHon-
POTEKTOP, aHTMOKCUAAHT, HanexwTb A0 3acobiB, WO
BMMMBalOTb Ha HepBOBY cuctemy. Matepian gns goc-
nigpxeHHsa 3abupanu vepes 1, 7, 15, 21, 27, 60, 90 i
120 pib nicna ocTaHHBLOro BBEAEHHS Npenapary.

YTprMaHHSA TBapyH Ta eKCriepumeHT! NpoBoguNu-
Cs BiANOBIQHO 40 NONOXEHb «EBPONENCHKOI KOHBEHLi
Npo 3axXuUCT XpebeTHNX TBapWH, siKi BUKOPUCTOBYIOTHCS

20 YKpaiHCbKUW XXypHan MeauuuHu, 6ionorii Ta cnopty — Ne 5 (7)



ONs eKCNepUMMEHTIB  Ta iHWWX HayKoBUX Uinen»
(Ctpacbypr, 2005), «3aranbHuUx €TUYHUX NPUHLMNIB
eKCMEepMMEHTIB Ha TBapuHax», yxBaneHux [1°atum
HauioHanbHUM KoHrpecom 3 GioeTukn (Kuis, 2013). Ha
KiHeLub gocnigy TBapuvH BUBOOUNN 3 €KCMEepUMEHTY
nepefo3yBaHHsAM edipHOro Hapkoay, 3abupanu wma-
TOYKM CiTKIBKM ONS1 €NEeKTPOHHOMIKPOCKOMIYHOro A0C-
nigxeHHs, obpobnsanu ix 3rigHO 3aranbHOMPURHATUX
MEeTOAIB i3 HAcTyNHWM BWBYEHHSIM B €IIEKTPOHHOMY
mikpockoni M3M-125K npu npuckoptotodii  Hanpysi
75 kB i3 HacTynHum dpoTorpadpyBaHHAM npu 36inb-
weHHi Big 4000 go 22000 pasis.

Pe3ynbTaTn pocnigkeHHA Ta iX 0GroBopeHHs.
Yepes ogHy Aoby nicna ocTaHHbOro BBEAEHHS apma-
JiHy Yy wapi nanu4yok i Konboyok nanuMyku MarTb He-
O[HAKOBY TOBLUUHY 3i 3BY>XEHHAMMW i PO3LUMPEHHAMMN
no JOBXWHi (puc. 1).

BusasnsaioTbcsa ANCTpodiyHi, a nogekyam wn fe-
CTPYKTMBHI 3MiHW Y BHYTPILUHBOMY CErMeHTi narnu4ok,
3B'A3yBafibHa Bilka 4YacTo 3pynHoBaHa. CnocTepira-
€TbCA Habpsk, Aedopmalisi 30BHILLHIX CErMeHTiB,
Je30praHisauisi NnepeTuHYacTMX OUCKIB ManuyokK, iXHA
Bakyonisauid. [lepeTuHKn OWCKIB HEYiTKO OKpecCneHi.
MixxcermMeHTHi NMpOCTOpPM HEPIBHOMIPHO PO3LUUPEHI.
Mixx anckamu 3pyMHOBAHMX 30BHILUHIX CErMeHTIB BU-
3Ha4alTbCHA MOOAMHOKI i rPyny MenaHoCcoM. Y 30BHILL-
HbOMY SAEPHOMY LUApi B NepukapioHax potopeuenTo-
PHUX KNiTUH Henponnasma Habpskna, opraHenu igeH-
TUIKYIOTBCA 3 TPyaOM. Y 30BHILLIHBLOMY CiTY4acTomy
Lapi cnocTepiralTbCs BiAPOCTKM POTOPELENTOPHMX i
OBOMOJIOCHMX KNITUH Pi3HUX PO3MIpiB i MOYNHAIOTL
GinbLU YiTKiLLe BMOKpEeMNOBaATUCS akconema i Hempo-
nema AeHgpwvTiB, a NoAekyam i KOMNOHeHTH cdepyn —
JiNSHOK CMHAMTUYHUX KOHTAKTIB NanunyokK i3 ropusoH-
TanbHUMK | ABONOMIOCHUMU HENPOHaMU. Y ABOMNOMOC-
HUX HeWpoHax BHYTPIWHbLOrO $AEpHOro Lwapy B

Puc. 1. [ledopmalisi, HeogHakoBa TOBLUMHA 30BHiLLHIX (3C)
i BHYTpiWHix cermenTiB (BC) hoTopeLenTopHUX KMiTUH, Ba-
Kyonisauist guckis () nannyok, AecTpyKuis 3B'A3yBanbHOI
Binku (B). TepmiH gocnigy — 1 go6a. EnektpoHHa Mikpodho-
Torpadis. 36.: x6000
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Helponna3smi MITOXOHAPIT MaloTb YKOPOYeHi rpebiHLi,
TPannsaTbCA BaKyoni i PO3LUMPEHi UMCTEePHU rnagkoil
eHaonnasMaTuUyHol CiTKW. [TaHrnioHapHi HEMPOHW 3Ha-
X0OATbCSA B Pi3HOMY MOP(O-(pyHKLIIOHANbHOMY CTaHi,
nepeBa)xHO B CTaHy Habpsiky Helponnasmu, ska siB-
nsie coboro By3bkuiAi 00igOK HaBKOMO agpa. Y kanins-
pax BHYTPILLIHbLOrO CYyAUHHOrO CMIIETEHHS CITKIBKM Npo-
CBIT BY3bKW/, 4YacTO 3arMOBHEHWUI epuTpouuTamMu; eH-
poTenianbHe BUCTENEHHs TOHKe, GasanbHa mMembpa-
Ha He po3LMpeHa.

Ha 7-15-y pobu nicna npunvHeHHs1 BBEAEHHS
apMagiiHy akTMBYHTbCHA MIrMEHTOLUUTU NirMEeHTHOro
Lapy: BOHU MIiCTSATb YMCNEHHI MenaHoCoMW, ixXHi ani-
KanbHi BiApPOCTKN BUMMSAAI0Tb KOPOTLLUMMMU, HiX Y KOH-
Tponi. BogHouvac ix ctano meHwe 6ins 30BHILLHIX cer-
MeHTIB poTopeuenTopHMX KniTuH. MNepeTuHyacTi gnc-
KM manuyok MatloTb YiTki obpucuK, Benuki Bakyoni TyT
He cnocTepiratoTbeda. Mixxamckosi npocTopu posLmpe-
Hi B 30BHILUHIX CErmMeHTax, Ski JokanisytoTbcs 6ins
BiApOCTKIB NirMeHToUUTIB, rMubLue i 6nmkde 4O 30BHi-
LLIHBOrO AAEPHOrO LWapy BOHU 3BYXYOTbCA. Y nepuka-
pioHax poTopeuenTopHMX KiTMH 06'eM Hemponnasmu
30iNbLYETLCS, MITOXOHAPIT MalTb HerycTi rpebiHui i
30epexeHy BHYTPILLHIO i 30BHILLHIO MITOXOHApPIanNbHi
mMemb6panun. Cdepynm 36inbLUytoTbCH | B KINbKOCTI, i B
po3Mipax, MICTATb MITOXOHAPIT | MaloTb YiTKO OKpecre-
Hy nnasmonemy. YacrTilwe cnocrepiraemMo CUHaNTUYHI
KOHTaKTV MiXX HempoHamu Ta iXHiMW BigpocTkamu B
30BHILLUHLOMY CiTYacTOMY Luapi. Y ABOMOMOCHUX Hen-
poHax siApa OKpecneHi YiTko. B ixHi uMTonnaswmi ige-
HTUdiKyIOTECA MITOXOHAPIT, SAKi nokanisytTcsa rpyna-
MU, LUNCTEPHM FpaHynspHOi eHaonnasmaTuyHol CiTKK,
BiNbHi pnbocomu i monicomun. Y kaninspax BHyTPiL-
HbOrO CYOWHHOrO CnMeTeHHs CiTKIBKM BigMivYaeTbes
PO3LUMPEHHS IXHBOTO MPOCBITY, A€ BiflbHO PO3TaLLOBY-
I0TbCSA epuTpouMTU. Y umTOonnasMi eHOoTeniouuTis
6ina nomMeHanbHOI nNnasmonemMm 30CepemKytoThbCs
MIKpOMNIHOUMTO3HI NyXuMpuj, WO CBIAYMTbL 3a cnpsmoBa-
He nepemileHHs PeYOBMH i3 NPOCBITY Kaninspa B Ha-
npsamky 6asansHoi nnasmonemu.

Ha 21-27-y pnoGy noninwyeTbca CTaH Kaninspis
CyAMHHO-KaninapHoi nnactuHkn (puc. 2). Cknagosi
mMembpaHu bpyxa cTaloTb TOHLIMMW, HOPMarni3yeTbes
TOBLUMHA IXHbOT 6asanbHOi MembpaHw.

IHBariHauji 6a3anbHOi NnasmonemMm NirMeHToOLUUTIB
cTtanu rmmbLlimMmMm, a BigpoCTKM anikanbHOI — KOpOTLIN-
MU, B ixHin umTOMnasmi pos3pi3HAEMO MITOXOHAPIT,
Komnnekc Monbaxi, LMCTepHU rpaHynsipHoi eHgonnas-
MaTUYHOI CiTKM | 3MEHLLUEHHS KinbKOCTi MenaHoCOM,
AKi nokani3ytoTbCa came B anikanbHOMy nosntoci 6ins
30BHILUHIX CEerMeHTiB manuyok i konbo4yok. OcTaHHi
PO3MILLYIOTLCA BMNOPSAKOBAHO, MalTb YiTKi KOHTYypU
IXHbOI  30BHILWWHBOI Mra3moneMu i nepeTuHYacTUx
auckis. Bakyoni TpannstoTbCs pigko i MalTb BUMNAS,
PO3LUMPEHHS MOPOXHUH AUCKIB.
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Anpa doTopeLenTopHNX HEMPOHIB HE BUSBNSAOTb
BiOXWMNEHb Big HOPMU. Y 30BHILHBOMY CiT4acToMy
Wwapi ineHTNGIKYTLCA TXHI BiAPOCTKN i BIOPOCTKM ABO-
MOMOCHUX HEMPOHIB i3 YiTkuMn membpaHamu. CrnocTe-
piraloTecsi cdepynu, ki TiICHO nmpunsaralTb 40 nnas-
Manemy ropusoHTarbHUX HEWpOHIB, YTBOPIOOYM 3
HAMW YUCNEHHI CUMHANTWUYHI KOHTAKTW, MalTb pi3Hi
po3Mipu i MiCTATb MiTOoXxoHApPIl. M HUMK nokanisy-
HOTbCA OINAHKA NPOMEHEBUX MMiOLMTIB i3 MiTOXOHAPIS-
MW HOpMarnbHOi 6y40BM, 3@ BUHATKOM OKPEMMX i3 HUX,
AKi MaloTb YKOPOYEHi KPWUCTK i Habpsiknui maTpukc.
YnbTpamikpockoniyHa 6yaoBa ABOMNOMCHUX i raHrmio-
HapHUX HENPOHIB, CTPYKTYP BHYTPILLUHBOrO CiT4acToro i
LIapy HEPBOBUX BOMIOKOH HOpManidyBanacs.

Y 60-goboBuii TepMiH gocnigy B yNbTpaMmiKpoCcKo-
NiYHIN KapTWHI CITKIBKM BIABYNNCSA HaACTyMHi 3MiHK. Tak,
B OCHOBHOMY komnrekci (MmembpaHi bpyxa), BOnokHu-
CTi Lapu po3wmpunmncs, enacTMyHUin wap ctas nepe-
puBucTM. OCHOBHa NNacTUHKa Kaninsapis i NirMeHTHO-
ro enitenito posnylweHa. IHBariHauii nnasmanemm Ha
6a3anbHOMY nontci nirmeHTouMTIB Nornnéunuca. TyT
XKe NoKanisylTbCA YMCINEHHI MITOXOHAPIT 3 rycTUMMU i
WiNbHO ynakoBaHuMK rpebiHuamun. bnnxye go anika-
nNbHOro nontocy 3'seunoca 6arato menaHocom. Anika-
NbHa nNnasMoriema BUSBASIE JOBri BiAPOCTKM, CNPSIMO-
BaHi [0 3O0BHIilLUHIX CErMeHTiB nanun4ok i Konbo4ok.
Came B uux ginsHkax (ikcytoTbCs menaHocomu. 30B-
HiLLHi cermMeHTn poTopeuenTopHUX KNITUH MaloTb He-
O[IHaKOBY TOBLUMHY — iXHi 3BYXXEHHSA NEePEeMeEXOBYIOTb-
ca 3 po3wupeHHAMKU. 36iNblUMnCca  MiKCErMeHTHI
npocTtopu. lNepeTnHyacTi Anckn HabyBaloTb po3LIK-
peHb, ax 40 BaKyoslb Pi3HUX pO3MipiB.

MepwukapioHn ¢oTOpeuenToOpHUX KIiTUH MICTATb
HEeBEeIMKY KiNbKiCTb opraHern. Y 30BHILHLOMY ciTyac-
TOMY LIApi CMHaNTWUYHI KOHTAKTU CTany MeHLU Bupas-
HUMU, HiXX Y nonepegHin TepMmiH gocnigy. Lle nposisns-

€TbCHA 3MEHLUEHHSAM NSO aKkCOHHMX 3aKiH4YeHb nanu-
YOK i KONBOYOK | AEHAPUTHUX — OBOMOJIFOCHUX HENPO-
HiB. Kaninspu 30BHILWHBOro KaninspHoOro crnneTeHHs
CiTKIBKM (MK 30BHILLHIM SOEPHMM i BHYTpILLIHIM Saep-
HUM LLapaMn OEeMOHCTPYIOTb PO3LLIMPEHUI NpOCBIT. B
eHgoTenioyMtTax iXHbOI CTiHKM LUTOMSia3Ma CTOHLLe-
Ha. Y BHyTpILIHbOMY CiTY4aCTOMYy LUApi MONEpeyHi ne-
pepi3n BiAPOCTKIB HEMPOHIB CyMiXHUX wwapiB gedop-
MYIOTbCS, iXHi MemMbpaHu He BUWSBMAOTb YiTKOCTI.
HenpoHun raHrnioHapHoro wapy npegcTtasneHi B Len
TEepMiH "ceiTnuMmn” i "TemHumun". "CBitni" HempoHn ma-
I0Tb BENUKI aapa, HAbpsakny Herponnasmy, B SKiA Ha-
Byxni miToxoHApIT HeBenuknx po3mipis. "TeMHi" Hen-
POHM BOMOAiOTb YLUiNIbHEHO LUMTOMNNasMo, MIiTOXO-
HApPIAMK 3 4OCTaTHLO AOBIMMU rpebeHsaMu, uMcTepHa-
MW FPaHynsApHOI Ta arpaHynsapHOi eHaonnasMaTuyHoI
CiTKW, BiNbHMMK prbocomamu i noficomamu.

Yepes 90 fi6 nicns ocTaHHLOro BBEAEHHS apMa-
OiHy nirMeHTouMTM MaloTb BUAOBXKeEHI sapa 3 rpyboto
nepudepinHoo KoHaeHcauieto xpomaTuHy (puc. 3).

B ixHin uuTonnasmi BMABNAOTLCA HAbpsiKNi MiTo-
XOHAPIi, komnnekc [onbaKi Mae PO3LUMPEH MiLLEYKN i
KaHanbui. Bina HMX YacTo crnocTepiralTbCA MenaHo-
COMM Ha Pi3HUX CTYMNEHSAX PO3BMTKY, BMICT SIKUX Opi0-
HOrpaHynsipHuii, 3abapBreHHs Big CBITNOCIporo Ao
YyopHoro. 3'aBnsATbes aBTodarivHi dirypu. IHBariHa-
uii umTonemu H6asanbHOro nontocy Hernnboki. basanb-
Ha meMbpaHa nirMeHTHOro eniTenito po3nyLueHa.

TpuBae gedopmadis 30BHILLHIX CErMeEHTIB nanu-
Yok i konbo4ok. Mpn HabnMXeHHi 30BHILLHLOro cerme-
HTa OO nirMeHTouuTa MenaHoCoOMU NepeMillyoTbCs B
BiPOCTKM MOro anikanbHOi MnasMoneMu i pyniHylTb
HabnwkeHi 4O HWX nepeTuHYacTi guckn. MembpaHu
OMCKIB KOHTYPYIOTBCS HEYITKO. Y 30BHILLHbOMY siiep-
HOMY Llapi nNpuBepTae yBary 3MeHLUeHHs ob6'emy ne-
puKapioHiB (hOTOPeLIenTOPHNX HENPOHIB, BOAHOYAC i3

Puc. 2. Hopmanisauis ToBLwmHM membpann Bpyxa (MB),
rmnooKki iHBariHaujii 6a3anbHoi Nnasmonemm nNirMeHToUuTIB
(1), ixHi menaHocomm (M), miToxoHapii (MiT). TepmiH goc-
nigy — 27 gi6. EnektpoHHa mikpodgoTtorpadis. 36.: x6000

Puc. 3. Agpo (A) nirmeHToumnTa, Habpskni MiToxoHApIi, Me-
naHocomu (M), gecpopmauis 3oBHiLHiX cermeHTiB (3C) na-

NNYOK, OeCTPYKLUis nepeTnHyacTux guckis (O). Tepmin gocni-

ay — 90 pi6. EnektpoHHa mikpodoTorpadis. 36.: 12000
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NOrnMUBGNEHHSAM Y HUX AUCTPOMIYHMX NPOLECIB. Y 30B-
HiLLHBOMY CITYaACTOMY LUApi KOHTaKTYIoui 3 HAMMK OeHa-
pUTKN OBOMOJSIOCHMX HEWpPOHIB Habpsikni, nedopmoBa-
Hi. CMHaNTU4YHi KOHTaKTXM MawTb PO3MUTI Mpe- i NocT-
CYHanNTU4YHi mMemMbpaHnu. LlMTonnasma ABOMOMOCHUX
HEeMpoHiB Habpsikna, BOHW TiICHO NpuUNSArarTb OAWH 40
ofgHoro. Y kaninspax BHYTPILWHbOrO KaninspHoOro
CNINETEHHs1 CMOCTepiraeTbCsi 3HA4YHe HepiBHOMIpHE
NoTOBLLEHHA GaszanbHOi MemMbpaHu, B PO3LLEnfeHHi
sKoi nepebyBalOTb NEPULMTU HA AOCTaTHbO BEMMKIN
JOinsHUi no nepumeTpy Kaninsgpa. B eHpoTeniountax
Ha NOMeHarnbHii NOBEepPXHi CMOCTEepIrarnTbCA BigpOCT-
kv napyconogibHoi popmu.

Y HacTynHomy TepMmiHi gocnigy (120 gi6) TpuBae
necrabinizauis ynbTpaMikpockoniyHoi 6ygoBuM KOMMO-
HeHTIB CiTkiBKM. Y Ba3anbHOMy Kommnnekci (MmembpaHi
Bpyxa) ocHOBHa nnacTuHKa kaninsipa TOHKa, nepepwu-
BUCTA, 30BHILLHIM | BHYTPILLHIA BOMOKHUCTI LWapu pos-
LUMPEHi i po3nyLUeHi, enacTyHUn Lwap ToHkuh. 6a3a-
nbHa memOpaHa NirMeHTHOro enitenito piBHOMipHa 3a
ToBLUMHOM0. IHBariHauji 6a3anbHOi nnasmonemu nirme-
HTOUMTa Hewwupoki. AQpo nirMeHTouMTa OKpyrie 3
NMipHOI0 NepundepinHo KoHAEHcaUiE XpomaTuHy. Y
uuTonnasMi CnoCTEpiralTbCA MITOXOHAPII, YUCIEHHI
mMenaHocomu 1 asTodarocoMu. Miweykn i nyxupui
komnnekcy ronbmxi poswmnpeHi. Biapoctku anikansHoT
nnasMonemMu [OOBri, TOHKi, HaGnMXeHi A0 30BHILLUHIX
CErMeHTIB Manu4yok i konbo4dok. Mik HuUMM 4acTo i
rycTo nokanisyloTbca mernaHocomu. BigpocTkm oxon-
MNIOKTb YaCTUHWM 30BHILLHIX CErMeHTiB 3 YCix OOKiB.
lMepeTnHYaCTi AUCKU HE MatOTb YiTKOCTi KOHTYPIB iXHiX
mMembpaH, 4Yacto nepebyBaloTb y CTaHi AeCTpyKuil 3
YyTBOpPeHHsAM parocom. Lltonnasma nepukapioHis
hoTopeLenTOpHNX HENPOHIB  (30BHIWWHIN  AAepHUIA
wap) Habpsikna. Y 30BHILIHbOMY CciT4acToMy LUapi
BIAPOCTKM HENPOHIB Ha NonepeyHoOMy 3pi3i BUABMASAIOTb
0O3HaKn Habpsiky, MITOXOHAPIi akCoHiB AedopMOBaHi,
HabpsKkni Ta, NepeBaxHo, i3 KOPOTKUMW rpebiHusaMM,
30BHIWWHA MiTOXOHApianbHa MeMmbpaHa 36epexeHa.
[1BONONIOCHI HENPOHN 3MEHLLEHI B po3Mipax, LUiNbHO
npunsararoTe OAWMH A0 OAHOr0. XapakTepHUM Ans LibOo-
ro TepMmiHy gocnigy € HasBHICTb YMCMEHHUX BiApOCTKIB
NpoOMeHeBUX rMiouunTiB B yCiX Llapax cCiTkiBku. Posra-
NY>XEHHs1 BIigPOCTKIB MPOMEHEBMX FMiOUUTIB Y LENn
TEPMIH MIOKPECNOE iXHE 3HAYeHHs AN MigTPUMKU
peTvHanbHUX HEWpPOHIB, KON BUHUKAE noTpeba B 3a-
0e3neyeHHi iXHbOT TPOikK Ta aHTUOKCMAAHTHOI Aii Ha
cdoTopeuenTopu i perynsuii remato-eHuedaniyHoro

ExcnepumeHTanbHa meaumuunHa i mopdonoris

Gap'epy citkiBku [8]. [JOoCcMTb 4YacTo cnocTepiratoTbCcs
Kaninapy K y 30BHILWHbOMY, TaK i Y BHYTPILUHbOMY
KaninapHOMYy CNneTeHHi CiTKIBKU.

BucHoBku

1. BcraHoBNEeHO NO3UTMBHUI BNNWB apMafiHy Ha CiT-
KiBKY MpW nakniTakcen-inQykoBaHin peTuHonarii, Wwo
nposienseTbesa 3 7—14-i 4obu akTMBaUieto NirMeHTo-
unTiB, YiTKMMM obpucamy nepeTuHYacTUX AMCKIB
Nanu4yok i KoNGOYOK, 3MEHLLEHHSIM KiNlbKOCTi BHYTPI-
LWHBOAMCKOBMX BaKyornb; 36inbLieHHsM o6'emy ne-
pVKapioHiB HEWPOHIB, MITOXOHAPII MawTb Aobpe
BMpaxeHi Mem6paHu i rpebiHLi; CMHaNTUYHI KOHTaK-
TN MiX HepoHaMu Ta iXHiMK BigpOCTKamMu B 30BHi-
LWHBOMY ciT4acToMy Lwapi (cdepynu) 4iTko okpec-
neHi. Y Kaninapax CiTkiBkM B UMTONMNas3Mi eHaoTeni-
ouuTiB 6ina noMeHanbHOI nnasmoneMu 3ocepe-
PKYIOTBCS MIKPOMIHOUUTO3HI NyXmpLi.

2. Ha 21-27-y poby noninwyeTbCa CTaH Kaninsapis
CYAVHHO-KaninspHoi nnactuHku. Cknagosi membpa-
HM Bbpyxa cTalTb TOHLIMMMW, HOPMani3yeTbCa TOB-
LWMHa iXHbOI 6asanbHoi MembpaHu. Y uuTonnasmi
eHpoTeniounTiB  CNocTepiraeTbCa  MiKPOMIHOLMTO3.
OynoBa [BOMOMIOCHUX | FaHrMiOHApHUX HEWPOHIB,
CTPYKTYP BHYTPILIHBOrO CiTY4aCTOro i Lwapy HepBoO-
BUX BOJTOKOH HOPMani3y€eTbCs.

3. Big 60-i pobu nounHalTb NPOSIBASATUCA O3HaKU
He[oCTaTHOCTI BNNMBY apMafiHy: po3nyLyloTbes
6asanbHi MeMbpaHu kaninspie 1 enitenito, gedop-
MYIOTbCH  30BHIlLHi CEerMeHTU oTopeLenToOpPHUX
KNiTWH, 36iNblWYyOTbCA  MDKCErMEHTHI  npocTopu,
YTBOPIOIOTLCS Bakyoni B MepeTMHYacTMX OucKax,
y Herponnasmi HEeWpoHiB 3'ABMAOTbCA O3HaKu
Habpsiky.

4. Ha 90-120-y pobwu TpmBae pectabinizauis mem-
OpaH 30BHILLHIX ANCKIB hOTOPELEeNTOPHUX KITiTUH, Y
MITOXOHAPISAX BUABMSIOTLCS MOPYLUEHHS BHYTPILU-
HbOI MITOXOHApianbHOI MeMOpaHu, akTMBYETbCSH
OiAnNbHICTE NpoMeHeBux rriounTie. OTpuMaHi Hamu
pe3ynbTaT NiATBEPOXKYHOTb AYMKY Npo Te, WO ap-
MagiH (CUHOHIM MeKcuaomn) NPOTAroM OAHOro Mics-
LS nicrs OCTaHHbOrO MOro BBEAEHHSI YMHWUTbL MO3M-
TUBHWWA BMNAMB Ha MeMOpaHHi CTPYKTYpW HeWpoHiB
Ta crnpusie 30epexeHHI0 raHrmioHapHUX KIITUH CiTKi-
BKM NpW naknitakcen-iHaykoBaHi petuHonartii. 1o-
ynHatoum 3 90-i oobwn, ais apmaginHy cnabwae i Hen-
poHU HabyBaloTb ANCTPOMDIYHUX 3MIH.
MepcnekTnBmn nopganblumnx AochnimkeHb. Buko-

PUCTaHHS aHTMOKCUMOAHTHOro fikapcbkoro 3acoby

(apmaginy) y cxemax ximioTepanii 3 BUKOPUCTaHHAM

nakniTakceny Moxe crnpuatv 30epexeHHo mopdorno-

rYHUX CTPYKTYp i dpyHKUil CiTKiBKM, WO notpebye
noganbLUMX KNiHIYHKUX OOCNiOXEHb.
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YOK 611.843+616-08-07+611.08

YNbTPACTPYKTYPHbLIE UBMEHEHUA B CETYATKE IMA3A

MPU KOPPEKLUWW NAKNUTAKCEN-MHAYLUMPOBAHHON

PETUHOTOKCUYHOCTU AHTUOKCUOAHTHbIM NMPEMNAPATOM

Hoeza H. 3.

Pe3rome. B ekcnepumenTe 80 6enbim Kpbicam BHYTPMOPHOLIMHHO BBOAUNW naknuTtakcen (Actavis, PymyHis)
B [03e 2 Mr/Kr Maccbl Tena 4yepes ogHu CyTku 4 pasa, cyMmapHas go3a — 8 Mr/kr, nocne 4ero 48 >XUBOTHbIM
BBOAWMW BHYTPUBPIOLWMHHO apMaguH (2-3Tun-6-metun-3-ruapokcunupuaunHa cykuuHat B gose 10 mr/kr, 32 Kpbl-
Cbl (KOHTPOJb) MoNyYyanu BHYTPMOPHOLWMHHO BOAY ANA MHLEKLMI. YCTaHOBIEHO, YTO MOMOXWUTENBHOE BNUAHME
apmagmHa Ha ceTyaTky Npw naknuTakcen-uHAyLUMpOBaHHON peTuHonaTum NposBnseTcs ¢ 7—14 cyT akTMBaumen
NMUrMEHTOLMUTOB, YETKUMW KOHTypamMy MemMOpaHHbIX AMCKOB Marnoyvek u konbouek; yBenmyeHnem obbema nepu-
KapuoHOB HENPOHOB, MUTOXOHAPUU UMEIKOT XOPOLLO BblpaXeHHble MemMBpaHbl 1 rpebeLLKn; CUHaNTUYeCKne KOH-
TaKTbl MeX4y HepoHaMu U UX OTPOCTKaMM B Hapy>KHOM ceTyatom crnoe (cdpepynbl) YETKO oyepyeHbl. B kanun-
ngpax cetyaTkM B UMTOMnasme SHOOTENUOUMTOB BAOMb JIIOMEHAaNbHOW Mnna3maneMmbl COCpefoTaynBaoTCs
MWKPOMWHOUMTO3HbIE Be3nKynbl. Ha 21-27 cyT HOpmManuayeTcs COCTOsiHWe GasanbHOro Komnnekca, ABYXMo-
TIOCHBIX U F@HIMMOHAPHBLIX HEMPOHOB, CTPYKTYP BHYTPEHHErO CeTyaToro U Crnosi HepBHbIX BOMOKOH. OT 60 cyT
HauMHaloT NPOSBASATLCA NPU3HAKN HEJOCTAaTOMHOCTY BNNSHUS apmaauHa. Ha 90—120 cyT npoucxogut gectabum-
nmnsaunss MembpaH AWCKOB HapyXHbIX CErMeHTOB (DOTOPEeLEenTOPHbIX KMEeTOK, B MUTOXOHAPUSAX BbISBSIOTCS
HapyLleHUs BHYTPEHHeN MUTOXOHApWanNbHON MeMbpaHbl; akTUBUPYeTCa AeATeNnbHOCTb NyYeBbIX MMUOLUTOB.

KnioueBble cnoBa: naknurakcen, peTuHonaTusi, apMaavH.

UDC 611.843+616-08-07+611.08

Ultrastructural Changes in the Retina during the Process

of Paclitaxel-Induced Retinotoxicity Correction using Antioxidant Drug

Dovga N.

Abstract. Paclitaxel is widely used in the antiblastic treatment schemes, although with side effects observed.
Last ones can include vision defects, whose pathogenesis is determined by a few factors: the structural changes
of the pigmental epithelium; the rods and cones termination, oxidation caused damage, mitochondrial dysfunc-
tion. From our point of view, such states’ treatment or correction can be conducted by means of antioxidants. The
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purpose of the research is to study the ultrastructural changes in the retina during the Paclitaxel-induced reti-
notoxicity correction using Armadin.

Materials and methods. 80 white rats received intraperitoneal injections of Paclitaxel (Actavis, Romania) dosed
2 mg/kg of body weight, 4 times every 24 hours were examined. The total dosage equaled 8 mg/kg. 48 animals
were injected with Armadin at the dosage of 10 mg/kg of body weight (the control group of 32 animals received
intraperitoneal injections of water). Pieces of retina were taken to be studied using the electronic microscope.

Results. One day after the last Armadin injection the rods and cones layer showed the unequal thickness of
rods as well as dystrophic and destructive changes in the inner segment of rods; the connecting cilium was of-
ten destroyed. We could observe swelling, outer segments deformation, disorganization of the membranous
discs of rods and their vacuolization. Between the outer segment discs separate melanosomes and their groups
could be defined. In the neuron perikaryons the neuroplasm was swollen, the organelles were hard to recognize,
the processes of photoreceptor and bipolar cells were of different sizes, and the components of the spherule
became more recognizable. In bipolar neurons the neuroplasm contained mitochondria with shortened cristae;
there were vacuoles and enlarged cisternae of the smooth endoplasmic reticulum. In the ganglion neurons the
neuroplasm was swollen. In the retina capillaries the endothelial layer was thin.

On the 7" and 15" days the pigment cells became active; they contained numerous melanosomes, their api-
cal processes have become shorter than those in the control group. The membranous discs of the rods had out-
standing contours, there were no big vacuoles. The neuroplasm volume in the perikaryons of photoreceptor cells
increased, the mitochondria have well distinguished membranes and cristae. The plasma membrane of the spher-
ules was also distinct. In the cytoplasm of bipolar neurons all organelles were easily identified. In the endothelial
cells’ cytoplasm capillaries micropinocytotic vesicles were concentrated along the luminal plasma membrane.

On the 21 and 27" days the basal complex state improved. The invaginations of the basal plasma mem-
brane of pigment cells became deeper, and the processes of the apical membrane became shorter, the melano-
somes became less numerous. The vacuoles were rare to see, and the cavities of the discs were enlarged. The
neuron nuclei were within the frames of norm. The spherules contained mitochondria and were tightly placed
alongside the plasma membrane of the horizontal neurons and created numerous synaptic contacts with them.
Between the spherules and the horizontal neurons areas of radial glial cells were located. The ultramicroscopic
structure of bipolar and ganglion neurons as well as the structures of inner plexiform and neuron fiber layers
have been normalized.

Within a 60 day term the main plate of capillaries and pigmental epithelium in the main complex (Bruch’s
membrane) were expanded. The invaginations of plasma membrane have been deepened; there were lots of
mitochondria with thick and tightly packed cristae. Approaching the apical pole we could observe a lot of
melanosomes and long processes. The outer segments of photoreceptor cells had the uneven width and con-
tained vacuoles, the intersegmental spaces have been expanded. The synaptic contacts of neurons were less
distinct comparing to the previous period. In the endothelial cells of the retina capillaries the cytoplasm was
thinned. The neuron processes were deformed and their membranes were not very distinct.

In 90 days the pigment cells contained swollen mitochondria in their cytoplasm; Golgi bodies had enlarged
vesicles and tubules, the melanosomes were on different stages of development, autofagic vesicles appeared,
too. The outer segments of rods and cones continued being deformed. Melanosomes destroyed the nearby
membranous discs. The neuron dendrites were swollen and deformed. The synaptic contacts had ambiguous
pre- and postsynaptic membranes. The capillaries were characterized by the uneven thickening of the basal
membrane. The endothelial cells on the luminal surface acquired sail-shaped processes.

In the next period of the experiment (120 days) the ultramicroscopic structure of retina components contin-
ued deforming.

Conclusions. It has been found out, that the positive effect of Armadin in Paclitaxel-induced retinopathy mani-
fested itself since the 7"-15™ day through the activation of pigment cells, the distinct contours of membranous
discs in rods and cones; the increased volume of neuron perikaryons; mitochondria had well-distinctive mem-
branes and cristae; the synaptic contacts between the neurons and their processes in the outer plexiform layer
(spherules) were well outlined. In the retina capillaries in the cytoplasm of endothelial cells, along the luminal
plasma membrane micropinocytotic vesicles were concentrated. On the 21-27" day the state of the basal com-
plex, of bipolar and ganglion neurons, of inner plexiform and neuron fiber layers improved. Starting from the 60"
day the first signs of Armadin lack appeared. On the 90"-120" day the destabilization of cell membranes kept de-
veloping, the mitochondria manifested the inner membrane damages; the radial glial cells became more active.

Keywords: Paclitaxel, retinopathy, Armadin.
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CTPYKTYPHAS NEPECTPOUKA KOXXU KPbIC
noa BJIMAHUNEM XPOHUNYECKOIO COLUAIIBHOIO CTPECCA

! 3anopoxckn rocyaapcTBeHHbIM MeAULNHCKUA YHUBEPCUTET

2 YKpauHCKUI HayYHO-MPAKTUYECKUI LIEHTP 3HAOKPUHHOI XUPYprum,
TpaHCNaHTauumn 3HAOKPUHHbIX OpraHoB U TkaHen M3 YkpauHbl, Kne

M3BeCTHO, YTO CTpecc ABnseTca PakTopom pucka
pasBUTUSA PasHbiX BapvaHTOB KOXHOW Natonorum u
BeAeT K HapyleHuio penapauun koxu. Llenbto gaH-
HoM paboTbl cTana oueHka Mopgonormyecknx mame-
HEHUI B KOXE NPV XPOHUYECKOM COLManbHOM CTpec-
ce. ViccnepoBaHue BbInonHeHo Ha 20 kpbicax-camuax:
1-a rpynna - koHTponb (N=10), XXMBOTHBLIM 2-i rpynnbl
MOLENMPOBanM XPOHWYECKUA COLManbHbI  CTPecc
(n=10). Mopdonoruyeckoe MccrnegoBaHNe KOXWU Bbl-
SABUMO KOMIMIEKCHOE W3MEHEHUEe CTPYKTYPbl KOXW,
BKIIOYASA CHVXEHWE TOMLWWHbI anugepmMuca, Hapylle-
HMe NpoLecCoB KepaTMHWU3aUuW, CriaXeHHOCTb 3anu-
AepMo-AepMarnbHON rpaHuLbl, UISMEHEHNE COCYAO0B C
dopmumpoBaHnem crnabori nepusackynspHou u gud-
Py3HON UHPUNBbTPaLUK AepMbl, UHOYKUMEN KaTareH u
orpaHnyeHnem ¢asbl pocTa BOMOCAHbIX (POMNMNKYOB.
Takum 06pasom, XPOHUYECKUI COUManbHbIN CTPecc
COMPOBOXAaeTcsA NEePeCcTPONKON BCEX CTPYKTYP KOXW,
N MOXET BECTU K CHUXKEHUIO ee BapbepHOI hyHKLUNN.

KnioueBble croBa: Koxa, XpOHUYeCKuUi coumanb-
HbI CTpecc, anugepmuc, gepma, BOMOCsHOW don-
TIAKYI.

CBA3b paboTbl C Hay4YHbIMM MporpaMmamu,
nnaHamu, Temamu. PaboTa aBnsietca parMeHToM
HUP «MexaHn3Mbl peakummn TKaHeln ¢ pasHbiMKU pere-
HepaTopHbLIMWU CBOMCTBaMM Ha nospexaeHune», Ne roc.
peructpaumn 0116U005352.

BBegeHue. OgHuM 13 pakTOpoB pucka pas3BuTust
pa3nuyHbIX 3aboneBaHui, BKNOYas gepmartornornye-
CKyl0 MaTonoruio, SIBMSIETCS XPOHWYECKMI coumnanb-
HbI cTpecc [8]. MHoroneTHue nccnegoBaHUsa 4EeMOH-
CTPUPYIOT, YTO CTPECC COMPOBOXAAETCS BKIHOYEHNEM
COBOKYMHOCTW BCEX Hecneuudmnyecknx peakuuin opra-
HM3Ma (COCYANCTbIX, HEMPOIHAOKPUHHBIX, UMMYHHbIX)
[5, 8]. AkTuBauus cMmnaTtoagpeHanoBon u runoTtana-
MO-rMNon3apHON CUCTEM MpU CTpecce, CONPOBOX-
Aaemas ocBoboxaeHnem HempoMeanaTopoB U HENPO-
nenTuaoB, AerpaHynsaument TydHbIX KNeTok, NpoayLu-
PYOLLUMX LUTOKMHbLI, XEMOKWHbI, NpocTarnaHauvHbl w
nevkoTpueHbl, BeAET K 3anycKy Kackaga naTtonoruye-
ckux npoueccoB [5]. PesynbTatom 3atoro sBnsetcs

zavgorodn.al@gmail.com

N3MeHeHne TOHyca COCYAOB, MOAYNSAUMS aKTUBHOCTU
aHTUreH-NPe3eHTUPYILNX KNEeTOoK, U Kak crneacrane —
casur B paboTte MMMYHHOW cucTembl Koxu [6]. Kpome
TOro, ectb ybeguTenbHble OoKa3aTenbCTBa HeraTus-
HOro BNWSIHUSI XPOHWYECKOro CTpecca Ha penapauuio
Koxu [3, 5, 7]. OgHako npy 3TOM HEJOCTaTOYHO WU3y-
YeHbl UBMEHEHMNS CTPYKTYPbl KOXMW B YCIIOBUSIX XPOHM-
YeCcKOoro coumarnbHOro cTpecca.

Llenblo gaHHOM paboTbl cTana oueHka Mopdo-
NIOTNYECKNX U3MEHEHUIA B KOXE MPU XPOHWUYECKOM
coumnaneHoOM cTpecce.

MaTtepuan 1 metoAabl uccnepgoBaHus. PaboTta
BbiNnonHeHa Ha 20 OGenbix 6GecnopoaHbIX Kpbicax-
camuax, KoTopbIX pasgenunu Ha 2 rpynnbl: 1-a rpyn-
na — KoHTponb (n=10), BO 2-t0 rpynny sowwnun 10 xu-
BOTHbIX KOTOPbIM MOZENUPOBasnu XpPOHUYECKUIA CoLUn-
anbHbIN CTpecc NyTeM 3 TpexHeaernbHOW counanbsHON
n3onauMM M ANUTENBHOrO  NMCUXO3MOLIMOHANbHOro
Bo3gencTeua [1]. Hanudme crtpecca noaresepxganu B
TecTe C OTKPbITbIM MONeM, KOTOPbIN BbINOSHANN BCEM
XMBOTHbIM [0 M MOCMe MOAENUPOBAHUS XPOHUYECKO-
ro coumansHoro ctpecca [1-2]. Ons mopdonornye-
CKOWN OLEHKM KOXW MCCeKanm KOXHbIA NOCKYT Ha CnvHe
B MexrnonatovHon obnactu. B ructonornyeckux
npenapaTax oLeHMBanu TOJLMHY anugepMuca, nnoT-
HOCTb PacrnofoXeHUs N guameTp BOMOCSAHbIX donnu-
Ky/fiOB, XapakTep anuaepMo-AepManbHOro CoeauHe-
HWUsl, CTPYKTYpY COCOYKOBOrO W CET4aToOro CrioeB
nepwmbl. Mony4veHHble pesynbTatel obpabaTtbiBanu c
nomMoLLbio cTaTucTuYeckoro naketa MedCalc.

CopaepxaHue XUBOTHbIX U 3KCMEPUMEHTbI MPOBO-
OUINUCb COrNacHO NONOXeHUN «EBPOMNENCcKon KOHBEH-
LUUM O 3aLMTe MO3BOHOYHBIX XXUBOTHLIX, KOTOPLIE UC-
Nonb3ylTCa ANS 3KCNEPUMEHTOB M APYIUX HayYHbIX
uenen» (Ctpaccbypr, 1985), «3aranbHUX eTUYHUX
NPVHLUMNIB EKCNIEPVMEHTIB Ha TBapUHaXx», yTBEPXKAEH-
HbIX MATEIM HaUMOHanNbHBLIM KOHFPECccoM no BGrnoaTuke
(Kves, 2013).

PesynbTaTtbl uccrnegoBaHus U ux obcyxxaeHume.
OueHka MOpPdONOrMmn KOXM >KMBOTHBIX, KOTOPbIM MO-
OenvpoBanun XpoHWYECKUn coumarbHbIA CTpece, npo-
OEeMOHCTpUpoBana W3MEHEeHNe BCeX CTPYKTYPHbIX
3N1EMEHTOB.
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AOnuagepmnc 6bin UCTOHYEH, B €0 COCTaBe onpe-
pensanocb 3-5 cnoeB kepatuHouuToB (puc. 1). Ero
TonwmHa 6bina npakTuyeckn B 2 pasa Huxke (p<0,001)
nokasaTensi B KOHTpornbHoW rpynne — 9,45+0,4 Mkm
(95% [OW 8,65-10,25 mkm) no cpaBHeHuto ¢ 15,32 +
+ 1,04 (95% OWN 13,24-17,41 MKM) B KOHTposne
(rabn.). B OonbluHCTBE CcryyYyaeB onpegensinacb

—"_v—‘ll — I
3>
LA

ExcnepumeHTanbHa meaumuunHa i mopdonoris

CrMaXeHHOCTb anungepmo-gepMaribHOro coeguHeHusa,
B psiie 30H OTMEYEHO OTCYTCTBME 3EPHUCTOrO Cros,
SIBMEHNs NOKanbHOro napakepaTos3a, OTpaxaroLmx
HapyLLeHue npoLecca KepaTuHU3aLnu.

MN3meHeHus B oepme otMedanucb npeumyllect-
BEHHO B MOBEPXHOCTHbIX ee oTaenax. B nepsyto oue-
penb obpaliano Ha cebs BHUMaHWNe Cy>XeHue cocyaoB

Puc. 1. IameHeHWe CTPYKTYpbl KOXM NOZ BIUSIHUEM XPOHUYECKOTO CTpecca.
McTonornyeckue npenapatbl KOXW. A — KOHTPOMbHas rpynna. b — XUBOTHbLIE NOCNEe MOAENMPOBaHUS
XPOHUYECKOrO coumasbHoro ctpecca. Okpacka reMaToKCUITMHOM U 303MHOM. YB. 100.

Tabnuua — XapakTepucTVK1 anuTenmanbHbIX CTPYKTYP KOXW KPbIC B HOPME M MOCIe MOZAESIMPOBaHWSE XPOHUYECKOTO

coumanbHOro crtpecca

MokasaTtenb 1 rpynna 2 rpynna P
TonwmHa anngepmmca (MKM) 15,32+1,04 9,45+0,4 P < 0,001
(13,240-17,41) (8,65-10,25)
OvameTp BonocsHbIX OOMNUKYoB (MKM) 23,88+1,157 16,16+0,52 P < 0,001
(21,567-26,201) (15,13-17,18)

lpumeyvaHue: [aHHble npeacTasneHsbl B popmate M+m (95% [N).
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Puc. 2. TucTorpamMmbl pacnpefeneHvsi nokasaTens AMameTpa BOMOCSHbIX (hONNMKynoB B KOHTpore (A)
1 NpU 4ENCTBUM XPOHUYECKOTO COLManbHOro cTpecca

lMpumeyaHue: no ocu abcumce — guameTp BONOCSHbIX (PONMKYNOB (B MKM), MO OCU OpAMHAT — OTHOCUTENbHAsA YacToTa

BbISIBNEHUsI npu3Haka (%).
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NMOBEPXHOCTHOIO COCYAWMCTOro ChneTeHus n opmu-
poBaHWe BOKPYI HUX YMEPEHHOW NeVKOUMTapHOW WH-
duneTpaummn. Kpome TOro, OTMEYEHO YBenuyeHue
CYMMapHOW MIIOTHOCTU KIEeTOK B COCOMKOBOM M ceTya-
TOM CMOSIX A4epMbl, C NOSABNEHNEM 3HAYMMOro Komnmye-
CTBa 303MHOMUIMNOB. Takoe peakTUBHOE COCTOsIHWE
KOXW MOXET 0TYACTU OO BACHATLCA CHUKEHUEM Bblpa-
XKEHHOCTU anuaepmanbHoro 6apbepa, a Takke Hapy-
lweHnem TpodUuKM BCreACTBUE COCYAMCTOM peakuuu,
COMpPOBOXAAOLLENn XPOHNYECKUIA CTPecC.

He meHee BaXHO OTMETUTb U3MEHEHWe BOMOCS-
HbIX (POMMMKYNOB B YCNOBUAX XPOHNYECKOro couuarb-
Horo crtpecca. BbisiBneHO cTtaTucTMyecku 3Hauvmoe
yMeHbLUeHMe AuameTpa BOSMOCAHbIX (DONNUKYNOB B
KOXW npu gencTemm xpoHudeckoro ctpecca (P<0,001).

AHann3 pguameTpa BOMOCSHbIX (ONMKYIIOB Y
XMBOTHbIX 1 rpynnbl NpogeMoHCcTpupoBan bumogarns-
HbI XapakTep pacnpegeneHus npuaHaka (pmc. 2) — ¢
nukamu B gmanasoHe 15-18 mkm n 26-30 mkm. Takasa
BaprabenbHOCTb CTPYKTYPbl BOMOCSAHbIX hoNnnKynos

0ObACHAETCA reTEePOreHHOCTbI0 KX NpebbiBaHns B
pasHbix hasax uukna BonocsiHoro donnukyna. Npu
3ToM 6OnbLUMHCTBO (HOMMUKYNOB COOTBETCTBOBAmMM
¢asam paHHeln n 3penow aHareH (pasa pocta) u goc-
TMranu runogepmbl. B otnmume ot aT0ro0, Y KpbIC 2-11
rpynnbl BbISBMEHO NpeBanvpoBaHWe MerkuMx BOonocs-
HbIX donnukynos gmametpoMm 15-18 mKkm, KoTOpble
pacnonaranucb npeumylliectBeHHo B gepme. Kpome
TOro, onpeaensanucb NPU3HakM peaykumMm BONOCSAHbIX
GonnmKynoB ¢ akTuBauuen anontosa u opmmposa-
HWEM KaTareHHbIX TSKEN.

BbiBogbl. Takum 006pa3om, XPOHUYECKUA couu-
anbHbI CTPECC CONPOBOXAAaeTCs NepecTpPonKon BCEX
CTPYKTYP KOXW, N MOXET BECTU K CHWXKeHUO ee Gapb-
€pHON (PyHKLMN.

MepcnekTnBbl panbHevwero pa3BuTuA. B
JanbHellweM nnaHupyeTca W3yyYeHue MexaHM3MOB
CTPECC-MHOYLMPOBAHHON MNEPECTPOMKN KOXM MOXET
crnocobcTBOBaTE Pas3BUTMIO CTpaTerMm NpogunakTukm
CTpecc-accoLMMpOBaHHON NaTONOrMM KOXW.
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CTPYKTYPHA NEPEBYOOBA LWWKIPU LLYPIB

nia sBninMBomM XPOHIYHOIO COLIANIbBHOIO CTPECY

3aezopodHst M. I., Cmazin B. B., Makeeea J1. B.,

Anieea O. I'., Cynaeea O. M.

Pestome. Bigomo, WO cTpec € hpakTopom puU3NKy PO3BUTKY Pi3HUX BapiaHTIB LWKipHOT naTonoril i Bege Ao
NOpYLUEHHsT penapauii wkipn. MeToto gaHoi poboTu cTana ouiHka MopdonoriYHMX 3MiH B LLUKIPi NpK XPOHIYHOMY
coujanbHomy cTpeci. [locnigxeHHsa B1MkoHaHO Ha 20 wypax-camudax: 1-a rpyna - koHTponb (n = 10), TBapuHam
2-i rpynn mogentoBanu XpoHiYHWIiA couianbHui ctpec (n = 10). MopdornoriyHe AocnigXeHHs LKipu BUSBUIIO
KOMMIEKCHY 3MiHY CTPYKTYPM LUKIpW, BKIKOYAKUN 3HWXKEHHSA TOBLUUHW enigepMmicy, NOpYLUEHHsI NPoLeCiB KepaTtu-
Hi3auii, 3rnagXeHicTb enigepmo-gepmanbHOro KOpAoHy, 3MiHy CyavH 3 hopmyBaHHsIM crnabkoi nepuBackynsp-
HOI i Andpy3iriHoi iHbinbTpauii AepmMu, iHAYKUiE kaTareH i obmexeHHAM hasn pocTy BonocaHux donikynis. Ta-
KM YMHOM, XPOHIYHUI couianbHUIA CTPEC CYNpPOBOAKYETLCS NepebyaoBo BCiX CTPYKTYP LUKIpW, i MOXe BECTU
[0 3HWXKeHHs Ti 6ap'epHOi dyHKL.

KnrouoBi cnoBa: wWwkipa, XpoHiYHWIA couianbHUIM cTpec, enigepmic, Aepma, BONOCSHUN onikyn.
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Structural Changes of Rats Skin under the Influence of Chronic Social Stress

Zavgorodnyaya M. |., Smagin V. V., Makyeyeva L. V., Alieva O. G., Sulaieva O. N.

Abstract. One of the risk factors for the development of various diseases, including dermatological pathol-
0gy, is chronic social stress. Long-term studies demonstrate that stress is accompanied by switching-on a set of
all nonspecific reactions of the body (vascular, neuroendocrine, immune). The activation of sympathoadrenal
and hypothalamo-pituitary systems under the influence of stress, accompanied by the release of neuromedia-
tors and neuropeptides, the activation of mast cells producing cytokines, chemokines, prostaglandins and leu-
kotrienes, leads to the launch of a cascade of pathological processes. The result is the vascular tone change
and modulation of the activity of antigen-presenting cells. As a consequence there appears a shift in the func-
tioning of the skin immune system. It is known that stress can lead to a violation of skin reparation. However,
little is known about the skin structure changes under the influence of chronic social stress. The aim of this work
was to evaluate the morphological changes in rats’ skin under the influence of chronic social stress.

The study was performed on 20 male rats. The 1st group, control comprised 10rats. We modeled chronic
social stress on animals of the 2nd group (n = 10) by the three-week social isolation and prolonged psycho-
emotional impact. The stress was confirmed in an open field test, which was performed by all animals before
and after modeling of chronic social stress.

Morphological examination of the animals’ skin with modeled chronic social stress demonstrated a change
in all structural elements. The epidermis of the skin was thinned, in its composition 3-5 layers of keratinocytes
were determined. Its thickness was almost 2 times lower compared to the control group. In most cases, the
basal membrane and epidermo-dermal junction were smoothed, in several zones there was a lack of granular
layer, the phenomena of local parakeratosis reflecting a violation of the keratinization process.

Changes in the dermis were noted mainly in the superficial areas of the dermis. First of all, attention was
drawn to the narrowing of the vessels of the superficial vascular plexus and the formation of moderate leukocyte
infiltration around them. In addition, there was an increase in the total cell density in the papillate and reticular
layers of the dermis, with the appearance of a significant number of eosinophils. Such a reactive state of the
skin can be partly explained by a decrease in the severity of the epidermal barrier, as well as trophic disorders
due to the vascular reaction accompanying chronic stress.

It is important to note the change in hair follicles under chronic social stress. A statistically significant de-
crease in the diameter of the hair follicles was revealed in the skin after chronic stress. Analysis of the hair folli-
cles diameter in animals of the first group showed a bimodal distribution of the trait with peaks in the range of
15-18 ym and 26-30 um. This variability of hair follicle structure of the hair follicles is in line with conception
about heterogeneity of follicles in terms of different phases of the hair follicle cycle. Most of follicles corre-
sponded to the phases of early and mature anagen (growth phase) and reached the hypodermis. In contrast, we
found a prevalence of small hair follicles with a diameter of 15-18 pm in rats of the 2™ group. It was located pre-
dominantly in the dermis. In addition, signs of reduction of hair follicles with activation of apoptosis and formation
of catagenous strands were defined.

Thus, chronic social stress led to remodeling of all skin structures that can lead to a decrease in its barrier
function.

Keywords: skin, chronic social stress, epidermis, dermis, hair follicle.
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EIOCYMICHICTb MEMBPAH B AIATI3HIN TEPAMII

HauioHanbHM TexHiYHUM yHiBepcuTeT YKpaiHu «KMiBCbKMA NONITEXHIYHUNA iHCTUTYT
iMm. Irops Cikopcbkoro», PakynbteT 6ioMmean4Hoi iHxeHepii, KuiB, YkpaiHa

B po6GoTi npoaHanizoBaHa GionoriyHa CyMiCHICTb
noniMepHux AianisaHnx membpaH Ta ix BNAMB Ha cuUc-
Temy remocTasy nauieHta. [na nigeuweHHs Giocymic-
HOCTi CUHTETUYHUX reMogiani3Hnx memobpaH 3anporno-
HOBaHO HaHOCUTU anbdaTokogepon Ha MorniMepHy
MembpaHy i3 nonicynbgoHa K aHTUOKCUAAHT i, B pe-
3ynbTaTi YOro 3MEHLUYETLCA PU3UK BUHUKHEHHS yCKNa-
OHeHb nicnsg remopfianiay.

Kno4oBi cnoBa: remogianis,
Aianisy, 6iocyMmicHiCTb.

MembpaHu ang

BcTtyn. B octaHHE OecATUNITTS akTMBHO OGroso-
prOOTECS NpobnemMu NiABULLEHOTO PU3NKY CMEPTHOCTI
y MauieHTiB, SKi OTPMMYIOTb 3aMiCHY HUPKOBY Tepanito
nporpamHum remogianizom (Mra). Npobnemu Giocymi-
CHOCTI AjaniaHux membpaH i po3BMTOK YCKNagHeHb Y
nauienTiB Ha M0 Buasununca TicHo nos'asaHi. OcHoB-
HUM (paKkToOpoM AN PO3BMTKY MaTOMOrYHOI peakuii
opraHiamy Ha 6iomatepian € 3ananeHHs [1].

Femogiania () cam no cobi BUKNMKaE rocTpi i
XPOHiYHi YCKNaAHEHHS, WO CNpUsOTb iHTEPKYPEHTHO-
My 3aXBOPIOBaHHIO XBOpPMX. Y MexaHi3aMi Luux ycknag-
HEeHb MOXYTb MaTW 3HaYEHHS YUMHHUKMK, AKi 3anexaTtb
BiO AianiszaTta i gianisaHoi membpanu. lNpu ubomy B
SIKOCTi IX OCHOBHOrO €eTiofioriyHoro chaktopa po3rng-
[aeTbCs peakuis 3ananeHHs (biocyMicHICTb), WO BU-
HWUKaE, FONIOBHUM YMHOM, MPU BUKOPUCTAHHI AianisHoi
membpanu [1, 2].

3rigHo 3 panumu Brodbek i cniBaBT., TpuBanuin
KOHTaKT KpOBi 3 MNoBepxHeto AdianiaHoi membpaHu
(CMHTETWMYHOT | HaniBCUHTETUYHOI) BUKNUKAE 36inb-
LUEeHHS TPaHCKpMNUiT Ha piBHI Npo3ananbHux rexis. Le
Np13BOaUTbL A0 MiABULLEHHS aKTUBHOCTI npo3anarb-
HWUX (pakTopiB: iHTEpNewnkiHy-6, pakTopa HEKPO3y nyx-
NVHK-q, iHTepnevikiHy-8 [4]. Pesynbtatom ekcnpecii
nposananbHMX TreHiB € nigBulleHHs piBHa C-
peakTMBHOro 6inka. Y pagi oocnimaxeHb NepekoHNNBO
NPOOEMOHCTPOBAHO, O NauieHTV 3 BUCOKUMW 3Ha-
yeHHAMN CPB maloTb 3HayHO BULLMIA PU3KK PO3BUTKY
cepLeBO-CyaUHHMX yCKNagHEeHb NpOTArom poky [5, 7].

3actocyBaHHs 6inbL GiocymicHX membpaH moxe
CNPUSITU 3HWXKEHHIKO 3aXBOPHOBAHOCTI i CMEPTHOCTI
XBOpUX, SKi OTPUMYIOTb MiKyBaHHA remogianisom. Opa-
HakK LUMPOKe BNPOBAAXEHHS B KIiHIYHY MPaKTUKY BUCO-
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KOMNPOHUKHUX BioCyMiCHUX MeMOpaH (CMHTETUYHUX i
HaniBCUHTETUYHMX) 3pobuno npobnemy we OinbL
CKnagHoto.

MeTa po6oTu. [NpoaHanidyBaTtu 6ionoriyHy cymic-
HICTb MoniMepHMX aianisHux MembpaH Ta iX BNNMB Ha
cucTemy remocTasy nadieHTa.

Matepianu gocnigxeHHs. [NonimepHi reTeporex-
Hi MeMbpaHu.

PesynbTatn gocnigXeHHA Ta iXx 0GroBOpeHHs
Mpn po3pobui anapaTta WTY4YHOI HUPKK, FOFIOBHE 3Ha-
YeHHs1 HalaeTbCsl CTBOPEHHI0 HOBOI MeMOpaHu, sika 6
CENeKTUBHO BMAINsANa 3 KPOoBi BianpaubOBaHi pevyoBu-
HW. MembpaHn onsa remogianisy NoBWHHI 3abe3nedy-
BaTW BUCOKWIA KNipeHC (TOBTO BUCOKWUIA CTyMiHb OYK-
LLIEHHS) | BUCOKY MPOHUKHICTb, LLO 4O3BOMUTb 3HU3UTU
TpuBanicTb ceaHcy remofianisy i NigBUWMTN SAKICTb
OounLLEeHHda. Baxnueum napameTpoMm remogianiaHux
MemOpaH, 3Baxarun Ha cneundiky iX BUKOPUCTAHHS,
€ BiocyMicHiCTb.

BiocymicHicTb - BiOCYTHICTb naTonoriyHoi peakuii
Npw KOHTaKTi KpoBi 3 BiomaTepianamu ekcTpakopnopa-
NBbHOrO KOHTYPY KPOBOOBIry i KOMNOHeHTaMu fianisHo-
ro posumHy. Lis xapaktepuctvka € gyxe BaXNMBOIO,
OCKIiNbKM BMCOKa BiOCYMICHICTb [03BONSAE YHUKHYTU
BENMWKY KiNbKiCTb MOBIYHMX edbekTiB i ycknagHeHb, Wo
BMHMKAIOTb B MPOLECi remoAianiay.

BiocymicHi MembBpaHu BonogiloTb BOMaA B3aEMO-
[OOMNOBHIOKYNMM NO3NTUBHUMU edoekTamu. OfNH 3 HUX
nonsrae B 3HWXEHHI CTyneHs 3anarnbHOI peakuii opra-
Hi3My XBOPOro, ApYrMin — B Binbll BUCOKOMY KNipeHCi
BMCOKOMOIMEKYNAPHNX MeTaboniTiB, 3 HaKoMU4YeHHAM
SAKUX MOB'A3YIOTb BWHWKHEHHSA BigganeHux ycknag-
HeHb, Wo BUHKMKalOTL y MO-nauieHTiB. Kpim Toro, npu
yneTpadinbTpadii (remodineTpadii, remogiacdineTtpa-
Lii) i3 3acTocyBaHHAM BMCOKOMNOTOYHMX MembpaH Bia-
3Ha4yeHo OGinblw cTabinbHWA cTaH cepueBO-CyaANHHOT
CUCTEMM, $§IK pes3ynbTaT KOHBEKTMBHOrO Mac-nepe-
HeceHHs. 3 iHWoro GOKy, BUCOKa MPOHUKHICTb Aianis-
HUX MeMbBpaH npu3BoAMTbL A0 AO0AATKOBOI BTpATU
XUTTEBOBAXINBMX PEYOBUH 3 OpraHiaMmy, a KoHTaMmiHa-
HTW, 3abpyaHIoYM dianisaT, MOXYTb NErko nNpoHuKa-
TW B KPOB'SIHE PYCI10, BUKMMKaOUN LN pag Heratue-
Hux edekTiB. Cepen HMX akTUBALS LMPKYITHOHYNX
nimgouuTiB 3 BUKMOOM B UMPKYnsAUil0 MegiaTopiB
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3ananeHHs. MembpaHu, WO 3aCTOCOBYIOTLCA B reMo-
Jianisi, MOXXHa po3ginuTM Ha ABa Knacu: membpaHu
Ha OCHOBI LIenono3mn Ta CUHTETUYHI MeMbpaHu

LlentonosHi meM0GpaHu BUMKNMUKaOTb akTMBaLito
KOMMNMEMEHTY, CeKBecTpauis NenKkouuTiB y rereHsx,
rinoKCemito i rpaHynouUMTONEHI0 NPUBNM3HO NPOTAroM
15 XBUNWUH NicNsi NEPLIOro KOHTaKTy KPoBi 3 MemMbpa-
HOl0. BUKOPUCTaHHA CMHTETUYHUX MeMOBpaH i3 Kynpo-
haHa 4acTille BUKNMKAE peakuii rinepyyTnmMBoCTi.
Binbw Toro, y 90% xBOpUX KOHTaKT KPOBi 3 Kynpoda-
HOBOK MeMbpaHO NPM3BOAUTL A0 NMafiHHS Hacu4yeH-
HS KpOBi KMCHEM. Y GinbLIOCTi XBOpUX Us rinokcist 6es-
CMMNTOMHA, ane npu BXe HasBHUX cepueBo-nere-
HeBUX posnagax (nopylleHHs BeHTUnsuii / nepdysii)
Taka gianisHa rinokcis Moxxe NpyMBecTn A0 noganbLuo-
ro NOripLWeHHs CTaHy XBoporo [3].

Baxkki anepriyHi peakuii onncaHi Nnpu BUKOPUCTaH-
Hi membpaHn PAN (noniakpinHiTpun) i ogHo4YacHomy
npunomi  iHribiTopiB  aHrioTeH3MH-NepeTBOPIOYOro
depmeHTy (AlND). Lie nos'sa3aHo 3 NigBULLEHHSAM piB-
Hs1 BpaauKiHiHy, Skuii B HopMi ge3akTtueye Al [6].

BiomaTtepiann Ha ocHOBi monicynbdoHy B AaHWA
Yyac € «30510TUM CTaHZapTOM», Lo 3abe3nevye BUCO-
Ky OiocyMicHicTb remogianiaHux membpad. [MpoTe,
HaBiTb MakcumanbHoO 6GiocymicHi mMembBpaHu MOXyTb
NPU3BOANTM A0 PO3BUTKY iMyHO3ananbHUX peakuin Ha
cybkniHiyHoMy piBHi. Lle, B cBOIO 4epry, Nnpu3BoauTb

ExcnepumeHTanbHa meaumuunHa i mopdonoris

0O MiOBULLEHHST PU3NKY CepLEeBO-CYOUHHMX YCKNnag-
HEeHb Yy NauieHTiB nicnsa remofianiay.

Ons nigBuLLeHHsA 6i0CYMiCHOCTI CUHTETUYHUX reMo-
JianisHnx MembpaH 3anpornoHOBaHO HaHOCUTK anbda-
Tokocpepon Ha nonimepHy membpaHy i3 nonicynbgoHa,
SIK aHTMOKCWAAHT, B pe3ynbTaTi 4Yoro 3MEHLUYETbCSH
PU3MK BUHWUKHEHHS YCKNaaHEeHb MiCnsi reMmogianiay.

BucHoBok. Cy4yacHuin puHOK AianizatopiB Hapae
MOXIMBICTb LUMPOKOro BMOOpPY Tiel un iHWOoi membpa-
HU. Buxogsaum 3 BuMmMoOr GioCyMiCHOCTI i NiABULLEHHS
edeKTMBHOCTI npouedypu remogianisy, HeobxigHo
BMKOPMCTOBYBATK iHAMBIAYyanbHUIA nigxia 0o subopy
MeMOpaHu AN KOXHOro nadieHta. HaHeceHHs anb-
daTokohepony Ha CUHTETUYHY remofianiaHy Mem-
OpaHy i3 nonicynbgoHy [03BONUTL NiABULLMTK Biocy-
MiCHICTb MaTepiany.

MepcnekTuBM nopanbluMx AocnigxeHb. B no-
AanbLlUoMy NnaHyeTbCs cniBpobIiTHULTBO 3 AianisHumu
ueHTpamn YkpaiHn 3agnsa MacwTtabHoi po3pobku Ta
BMPOBa)KEHHSI CUHTETUYHOI reMogianiaHoi MeMmbpaHu
i3 nonicynboHy Ta HaHeceHuM anbdaTokodepony.
CTBOpEHHST aHOHIMHOI 6a3n nauieHTiB 3 JaHUMKU BCiX
aHanisis "go" Ta "nicna" gekinbkox remogianiaHux npo-
Lueayp 3 BUKOPUCTaHHAM PisHUX MembpaH anst noga-
NbLUOrO WBMAKOrO BU3HAYeHHS HanbinbL BiocymicHUX
MembpaH ana ManbyTHiX nauieHTiB, ski noTpebyoTb
JianisHy Tepanito.

References
Dougirdas DT, Blake PD, Inge TS. Dialysis Guide. 3rd edition. Tver: Triad, 2003.386 p. [Russian].
Ghazaryan PA, Babloyan AS, Yeghiazaryan KV. Membrane aspects of terminal pathogenesis of renal insufficiency.
Nephrology. 2008; 4 (12): 26-31. [Ukrainian].
Shtillman MI. Polymers of medical and biological purpose. Moscow: ICC Akademkniga, 2006. 400 p. [Russian].

Brodbeck K, Neubauer M, Schnitzer S, Dietrich R, Hulko M, Krause B. Realtime PCR as a new in vitro biocompatibility
method to measure leukocyte response to surface contact in dialysis filter devices. Int J Artif Organs. 2013. 4: 240-50.
PMID: 23504810. DOI: 10.5301/ija0.5000206.

De Prada L, Lee J, Gillespie A, Benjamin J. Thrombocytopenia associated with one type of polysulfone hemodialysis
membrane: a report of 5 cases. Am J Kidney Dis. 2013; 1: 131-3. PMID: 23083811. DOI: 10.1053/j.ajkd.2012.07.026.

Ficheux A, Gayrard N, Szwarc |, Andress D, Soullier S, Duny Y, Goubert G, Thomas M, Bismuth-Mondolfo J, Daures
JP, Brunet P, Servel MF, Argilés A. The use of SDS-PAGE scanning of spent dialysate to assess uraemic toxin
removal by dialysis. Nephrol Dial Transplant. 2011; 7: 2281-9. PMID: 21148683. PMCID: PMC3124329. DOI:
10.1093/ndt/gfq709.

Heidari B. The importance of C-reactive protein and other inflammatory markers in patients with chronic obstructive
pulmonary disease. Caspian J Intern Med. 2012; 3: 428-35. PMCID: PMC3861908.

YOK 54-126: 615.45

BMOCOBMECTUMOCTb MEMBPAH B AIUWANTU3HOW TEPANUU

KasaHnuyeea Y. O., becnanoea E. 5.

Peslome. B paboTe npoaHanusvpoBaHa Guonorvdeckasi COBMECTUMOCTb MONMMMEPHbLIX AUaNU3HbIX MeM-

6paH n X BIndAHME Ha CUCTEeMy remocrtasa naumeHTa. [ns nosblweHns OMOCOBMECTUMOCTM CUHTETUYECKUX
remoanarn3HbIxX MeM6paH npeannoXxeHo HaHOCUTb aanaaTOKquepon Ha NoJIMMEpPHYo MeM6paHy M3 NONnCynb-
dI)OHa KaK aHTUOKCUAAHT, B pe3ynbTaTte 4ero ymeHbLlaeTca puck BOSHUKHOBEHUA OCINOXHEHMI nocne remoana-

nn3a.

KnroueBble cnoBa: remogvanua, MeM6paHbI ans agnanmnsa, OMoCOBMECTUMOCTb.
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Membranes Biocompatibility in Dialysic Therapy

Kazantseva |., Bespalova O.

Abstract. The purpose of the study was to analyze the biocompatibility of polymer dialysis membranes and
their effect on the patient's hemostasis system. Alfatocopherol application to a polymeric membrane of polysul-
fone was suggested with the aim to increase the biocompatibility of synthetic hemodialysis membranes. It is also
an antioxidant so, as a result, reduces the risk of complications after hemodialysis.

Materials and methods. Polymeric heterogeneous membranes.

Results and discussion. When developing an artificial kidney apparatus, the main value was given to the
creation of a new membrane that selectively extracts from the blood exhaust substances. Membranes for hemo-
dialysis should provide high clearance (high degree of purification) and high permeability; this will reduce the
duration of the hemodialysis session and improve the quality of cleaning. Biocompatibility was also very impor-
tant parameter for hemodialysis membranes. Biocompatibility can be define as an absence of pathological reac-
tion when blood contact with biomaterials of the extracorporeal circulatory circuit and components of dialysis
solution. This characteristic is very important, since high biocompatibility avoids a large number of side effects
and complications that occur during hemodialysis.

Cellulose membranes cause complement activation, sequestering white blood cells, gipoxemia and granulo-
cytopenia for about 15 minutes after the first blood contact with the membrane. The use of synthetic membranes
from kuprofan more often causes hypersensitivity reactions. Moreover, in 90% of patients, blood contact with the
kuprofan membrane leads to a drop in blood oxygen saturation. In most patients this hypoxia is asymptomatic,
but with already existing cardio-pulmonary disorders (violation of ventilation / perfusion) such dialysis hypoxia
can lead to further deterioration of the patient's condition.

Severe allergic reactions are described with the use of the PAN membrane (polyacrylonitrile) and concomi-
tant administration of angiotensin converting enzyme (ACE) inhibitors. This is due to an increase in the level of
bradykinin, which normally deactivates ACE.

Conclusion. The modern market of dialyzers provides the possibility of a wide choice of membrane. Based
on the requirements of biocompatibility and increasing the hemodialysis procedure effectiveness, an individual
approach to membrane selection for each patient should be used. The application of alfatcoferol on a synthetic
hemodialysis membrane from polysulfide will increase the biocompatibility of the material.

Keywords: hemodialysis, dialysis membranes, biocompatibility.
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PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedaKuyiliHoi koneail nicns peyeH3ye8aHHs
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ExcnepumeHTanbHa meamuunHa i mopdonoris

Koszap B. B.', EppbomeHko P. @., fomxkukoea O. B.*,
Fop6enko H. 1%, Kydpsi M. 51.%, Spemerko ®. I"?

NOKA3HUKW METABOJIIYHOI EHOTOKCEMII
B OBAPIOEKTOMOBAHUX LWYPIB I3 METABOJTIIYHUM
CMHAPOMOM TA 3A YMOB ®APMAKOJIOrNYHOI KOPEKLII

'HauioHanbHWii hapMaLeBTUYHMIA yHiIBepcuTeT, XapkiB

’lepaBHa ycTaHoBa «IHCTUTYT Npo6nem eHAOKPVHHOI NnaTonorii
im. B. 4. DanuneBcbkoro HAMH YkpaiHu», XapkiB

B cratTi HaBedeHi pe3ynbTaTn ekcnepuMmeHTarb-
HOro JOCNiMKEeHHA cTaHy MeTabonivyHOi eHaoTOoKCeMIl
3a yMOB AeqiuuTy ecTporeHiB y noegHaHHi 3 meTtabo-
NiYHUM CMHAPOMOM Ta 3aCTOCYBaHHA CMOSYK 3 iMyHO-
MOZYMOYMMM  Ta E€CTPOreHHUMKU  BMaCTUBOCTAMMU.
BcTaHoBREHO, WO rinOECTPOreHiss € CaMOCTIMHUM YMH-
HWUKOM NiABULLIEHHA PIBHA aHTUTIN OO €HOOTOKCUHY B
OBapioekToMoOBaHMX wWypiB. [MoegHaHHa gediunTy
€CTpOoreHiB 3 MeTabosniYHMM CUHOPOMOM [OLAaTKOBO
He BMMMBaE Ha Len nokasHuk. Cnonyku 3 imyHomoay-
NIOKYOK0  aKTUBHICTIO JNieBaMmi3onl Ta WOro noxigHe
MJ1-308 Hopmani3yoTb piBEHb EHOOTOKCUHY B OBapio-
€KTOMOBaHMX LypiB 3 MeTabomniyHMM CUHOPOMOM,
ToOi SiK BBeAeHHA 17B-ecTpagiony 3HWXye, npoTe He
HopMmanisye piBeHb aHTWUTIN [0 ninononicaxapvay.
OTpumaHi pesynbTaTy cBig4aTb NPO BaXIUBICTb iMy-
HOMOAYnALii 32 YMOB AediluMTy eCTpOreHis Ta mMeTa-
6oniyHoro ancbanaHcy.

Knto4yoBi cnoBa: gediunt ectporeHis, metaboni-
YHUA CUMHOPOM, feBami3on, MoxigHe reBamisony
MJ1-308, 17B-ectpagion, ninonicaxapug, metaboniyHa
€HOO0TOKCEMIS.

3B’A30K pobOTU 3 HayKOBMMM nporpamamm,
nnaHamu, Temamum. [aHa poboTa € parMeHToM
HOP «BwusHaveHHs 6ioxiMiYHUX Ta yHKUiOHaNbHUX
nopyLleHb B cepLi 3a YMOB MeTaboniyHoro cMHaApomy
Ha Tni rinoecTporeHii Ta nowyk 3acobie gnsa ix dap-
MaKosoriyHoi  Kopekuii  (ekcnepumeHTanbHe [OCHi-
DkeHHs)», Ne gepx. peecTtpauii 0110U001008.

BcTtyn. CepueBo-CyauHHI 3aXBOPHOBaHHA € OCHOB-
HOIO MPWYMHOK CMEPTHOCTI Y XIHOK B MOCTMEHOoNaya3i.
3a pesynbratamm Framingham Study (Stangl V, 2002)
NPOOEMOHCTPOBAHO, WO LWOpiYHa CepueBo-CyAMHHA
3axXBOPIOBAHICTb Y XiHOK Y Bili A0 55 pokiB B NpeMeHo-
naysi B MOPIBHSAHHI 3 XiHKaMW B Till Xe BIiKOBIN rpyni, B
AKi Mana micue meHonay3a, 6yna Ha 50% Huxye.

OpHum i3 chakTopiB, Ski BNAMBaOTb Ha NiaBULLEH-
HHA 3aXBOPIOBAHOCTI Y XiHOK B NMOCTMEHOMNay3i € MeTa-
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6oniyHmn cuHgpomom (MC). Psg gocnimkeHb nokasy-
10Tb GinbL BUCOKY HasBHiICTb MC y XiHOK nicns MeHo-
naysu, B NOPiBHAHHI 3 npemeHonay3oto [11]. Mowwpe-
HicTb MC y XiHOK nicna mMeHonay3u cknagae Big 22%
00 69%, 3MiHIOKYMCh Bif OAHIET KpaiHW OO iHWoI, a
TakoX B 3aNeXHOCTi Bid BMKOPWUCTOBYBAHOI MeTOOO-
norii [16]. MNoka3aHo TakoX, wo MC nos'a3aHun i3
NiABULLLEHMM PU3UKOM CMEPTHOCTI XIHOK B MOCTMEHO-
naysi, Hixx Ans XiHok B npeMeHonayasi [15].

He nuwe nigBuwweHHs KapaioBackynspHOI naTono-
rii XapakTepHe Ans nocTMeHonaysu, a i giabet 2 Tuny,
ayTOiIMyHHi 3aXBOpPIOBaHHs1, Heonnaaii Towo [9].

Baxnueum naTtoreHeTU4YHUM YmHHUkom MC BBa-
XaTb MeTaboniyHui gmcbanaHc, Lo CynpoBOMAXY-
€TbCA OXWMPIHHAM, PE3UCTEHTHICTIO A0 iHCYniHYy, Ta
niaBULLEHHA Mapkepis/MeaiaTopiB 3ananeHHs.

B>xe gaBHO B KniHiYHIM npakTuui, 0cobnmBo Xxipyp-
riYHin, ANA OLUiHKW 3aranbHOro cTaHy nauieHTiB 3acTo-
COBYIOTb MOKa3HWKK, SKi XapakTepusylTb CUHOPOM
eHforeHHoi iHTokcukauii [14]. Cepen daktopis narto-
reHesy BUAINATb HACTYMHI:

—  HakonuyeHHs MONeKyn cepefHboi Macw;

—  HaKOMWYeHHs1 NPOAYKTIB NEPEKNCHOrO OKUCMEH-

Ha ninigis (MOJ);

—  MOCUNEHHs TpaHcrnoKaLii eHAOTOKCUHIB i MiKpO-
¢nopy 3 KMLWIEYHMKA B KPOB, LIO MPU3BOAUTL
00 36inbLleHHs B KpoBi koHUeHTpauii JINC rpa-
MHeraTMBHMX MiKpoopraHiamiB i 6akTepiemii;

—  NopyLeHHA OBMiHy HYKNeiHOBMX KMCMOT B Kni-
TUHaX iIMyHHOT cUCTeMMU (OiCHYKNeoTiao3);

—  TMOPYLUEHHS UWTOKIHOBOro cTaTtycy (iCTOTHe
nepeBakaHHs npo3ananbHUX UUTOKIHIB Hapg,
npoTu3anansHUMK LUTOKIHaMK) ToLwo.

Ha cborogHi TepMiH «CMHAPOM €HAOreHHOI IHTOK-
cuKauii» B MeAWYHin niTepaTypi 3amiHMB TepMiH
«MeTabornivyHa eHO0TOKCEMIsI».

OfHMM i3 OCHOBHMX BiAKPUTTIB OCTaHHLOIO Aecsi-
TMpiYYa B obnacTi meTaboniyHMx 3axBOpOBaHb € Te,
LLO MIKPOOPraHi3mu, L0 MICTATb MIKPOBIOTY KULLEYHN-
Ka, 3apa3 po3rnsgarTbca sk meTaboniyHui "opraH",
AKMA - moaynte  baraTodyHKUiOHaNbHi - OisNbHOCTI
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rocnogapsi, Hanpuknaz, Jo3piBaHHSA KULLKOBOI iMYHHOT
CUCTEMW, aWMOUUTIB XUPOBOi TKAHUHW, MeTaboniam
cepus, HaKOMMYeHHs Tpurnilepuais B neviHui, po3su-
TOK MO3Ky i peakuii (noBeaiHky) [18]. OucbanaHc mix
MikpobioTOI0 Ta OpraHiaMoM rocnogaps NpU3BOAWTL
no ancbaktepiody. 3 membpaHu rpamHeraTMBHUX Oak-
Tepiv ninononicaxapuan (J1NMC) npoHuKaTb y KpOBO-
TiKk Yepe3 MopyLUeHHS1 MPOHWKHOCTI CNM30BOi 0GOMNOH-
KM KnweyHuka. Li npouecun BuknukaoTb MeTabonivyHy
€HOTOKCEMIlO, 3anarneHHs, NopyLleHHss meTaboniamy
rNIOKO3M, PE3UCTEHTHICTb A0 iHCYNiHY, OXUPIHHA Ta
CNpusIOTb PO3BUTKY MeTabonivyHoro cuHapomy, aiabe-
Ty 2 Tvny, 3ananbHUX 3aXBOPIOBaHb KULLEYHUKA, ayTo-
iIMyHHOT naTomorii Ta KaHueporeHesy. Takum YUMHOM,
€HOTOKCEMil0 BBaXkaloTb O3HaKo MeTaborniyHoro
cuHgpowmy [6].

JlitepaTtypa nokasye, WO No4YaTok MeTabonivyHux
3axBOPIOBaHb Ta AEAKUX CneumdiyHuX 3axBOpOBaHb
MOXHa MOSICHUTU PO MIKPOOIOTOK KULLEYHMKY B
3axXMCHUX npoLecax KULWKOBOI iMyHHOI cuctemun. JaHi
OEMOHCTPYHOTb BaXNUBY pOfib, SKY BifirpatoTb KOpOT-
KOMaHLKOrOBi >XUPHi KMCIOTWN, BTOPUHHI >KOBYHI KUCITO-
!, JINC, nentugornikaHu, noxigHi ingony Ta iHWi no-
B'AA3aHi 3 BakTepiaMu mMonekynu, Ha opMyBaHHSA Krii-
TUH, K 6epyTb y4acTb Y 3aXMCTi KULLKIBHUKA Bif KOM-
MeHcaniB Ta meTabonivyHnx npouecax. [2].

MexaHi3mu, Lo nexatb B OCHOBI acouiaLii cneum-
diyHOT MIKpOBIOTW KMWweYHMKa Ta MeTaboniyHoro 3a-
XBOPIOBAHHSA, XapakTepuayloTbes 36inblueHHAM 3ana-
CaHHSA eHeprii 3a paxyHOK 3HAa4YHOro BUPOOHMLTBA
MIiKPOBIOTO KOPOTKOMAHLIOTOBUX KMPHUX  KUCIOT,
BMBINbHEHHAM MNpo3ananbHUX cnonyk, Takmux sk JIMNC,
cdonareniHv, NenTuaornikaHn Towo B Hedi3ionoriyHmx
KOHUEHTpauisix, Wo npu3BoauTb A0 iHiLitoBaHHS po3-
BUTKY 3amnareHHd, OXUPIHHA Ta PEe3UCTEeHTHOCTI A0
iHcyniHy [7]. Ninononicaxapuan, abo eHOOTOKCUHM,
3B'A3ytoTbea 3 JINC-3B'A3y0umMM Ginkom Ta akTMBYOTb
peuentopu po3snidHaBaHHA (knacudHum € Toll-like
retseptor-4), Wwo onocepenKkoBye 3ananeHHs. B akocTi
MOXIMBUX MEXaHi3MiB MOACHEHHS NiABULLEHNX LIMPKY-
NOIYMX EHOOTOKCHHIB NMpU MeTaboniyHOMy CUHOPOMI
3anponoHOBaHO 30iNbLUEHHSI MPOHUKHOCTI KULLEYHWUKA
Ta 3MiHM ckragy i pi3HOMaHITHOCTI Mikpobioma KMLLIKW.
BBaxkaeTbCs, WO €HOOTOKCUHM TakoX NoTpannsioTb B
KpOBOOBiIr 3a 4ONOMOro XifoMmikpoHis [13].

Hn3bkWI piBEHb LIMPKYIHOYOro B KPOBI CTaTeBOro
€CTPOreHy XiHOK, LLIO CMOCTEpPIralTbCsa Y KiHOK nicnsi
MeHonay3u, MOXe HeraTMBHO BNAMBaTW Ha pPi3HOMaHi-
THUI cnekTp dhizionoriyHmx dakTopis, LLO MAKTb KNiHi-
YHi HacnigkvM Ans po3BUTKY MO3KY, 340POB'S KULIEYHU-
Ka, )XiIHO4Oro penpoayKTMBHOrO TPaKTy Ta iHLIKX acne-
KTiB 340pOB'A XiHOK. OAHMM i3 OCHOBHMX perynaTtopis
LMPKYITIOIOUYMX €CTPOreHiB € Mikpobioma KuLueyHuKa.
MikpobioTa KuLIEeYHUKa perynioe eCTporeHn LUMASIXOM
cekpeuji B-rmokypoHigasn, epmMeHTy, KU AeKOH'to-

rye eCTporeHu y ix aktuBHi popmu. Konu uen npouec
nopyLyeTbeca Yepes AmchbakTepios KULKOBOI Mikpobio-
T, WO XapaKkTepu3yeTbCd MEHLLUMM MIKPOOHUM pi3HO-
MaHITTAM, 3MEHLUEHHS OEKOH'orpavii npusBoanTe 40
3MEHLUEHHS/3MIHM LIMPKYMIOKYMX ecTporeHiB. 3MiHa
LIMPKYITIOIOYUX €CTPOreHiB MOXe CrpUATU PO3BUTKY
oxupiHHa, MC, paky, rinepnnasii eHooMeTpito, eHao-
MeTpio3y, CMHAPOMY MONIKICTO3HUX siedHuKiB [4], dep-
TUNBHOCTI, CepLEBO-CYAUHHNXI 3aXBOPIOBaHb Ta KOTHi-
TMBHUX pyHKUin [1]. Tak, 6yno nokasaHo, Lo XKiHKM 3
BinblW pi3HOMaHITHMM MiKpOBIOMOM KuLIeYHWKa Ae-
MOHCTPYIOTb MEHLLWIA PU3UNK, 30Kpema, NocTmeHonay-
3arbHOro paky MOJIO4HOI 3anosu [8].

B iHwKx gocnigxeHHax 6yno susisneHo, wo JINC
iHOYKYBaB MOLUKOAXKEHHS KapAioMioLMTiB, a eCTPOreHu
nocnabunu pgito JINC. [daHe pgocnimKeHHs MICTUTb
[0Ka3sn TOro, WO eCTporeHn MakTb 3aXMCHY ponb Ans
Miokapga Big YyLwKoaxeHb, iHaykoBaHux JINC [19].
OcTaHHi JOCArHEHHSA Mokasanu, WO CTepoifdHi ropmo-
HW, TaKi sIK ecTporeHu, Ta KULIKOBA MikpobioTa, Mo-
XyTb CMHepri3yBaTh BMSMB Ha OXMPiHHS, AiabeT, pak
[3] Ta ayToimyHHi 3axBoptoBaHHSA, 6araTo 3 Akmx BinbLu
noLuMpeHi y XiHok [12].

Ha cborogHi nponoHyeTbCs BMKOPUCTOBYBATU
OVNHaMIYHUIA MOHITOPUHI AN paHHLOro BUSBIEHHS Ta
npodinaktukn MC i3 BMKOPUCTaHHAM MipOCEKBEHIPY-
BaHHSA (reHeTUYHOro aHanisy) 3paskiB gpekanin Ta Ha-
Bopy nocnigoBHUx Giomapkepis, MOB'A3aHUX i3 eTiono-
rYHOK PONNK MIKPOBIOTM KMLIEYHMKA, BKIOYa4K
JINC, ninonicaxapugHuin 3B'A3ytouni 6inok, C-peak-
TMBHMIM OBIiNOK, UWTOKIHM, iHCYniH HaTwecepue Ta
iHoekc HOMA-IR (Mogenb romeoctasy pe3ncTeHTHOC-
Ti Ao iHcyniHy) [20].

MeTolo pocnigxeHHsi Oyrno BU3HAYeHHS CTaHy
MeTaboniyHoi eHOOTOKCEMIi Yy OBapiOeKTOMOBaHMX
LypiB i3 MeTaboniYHNM CUHOPOMOM 3a PiIBHEM aHTUTIN
[0 ninocaxapuay Ta 3a yMOB BBELEHHS CMONykK i3 iMy-
HOMOZYIIOHYMMU BNIAaCTUBOCTAMU NieBaMi3ony Ta horo
noxigHoro NJ1-308 i ek3oreHHoro 17B-ectpagiony.

O6G’eKkT i MmeToan pocnipxeHHA. HeobxigHi ans
GionoriyHnx gocnigpkeHb CNoNyku ecTpagion Ta nesa-
Mi3on ofepxxyBanu B nabopartopii cMHTe3y ropMOHO-
nogibHmx cnonyk AY «IMEM im. B.A. JaHnnescbkoro
HAMHY» (m. XapkiB) meTogamu, onucaHumun B rite-
paTypi. loeHTudikauis i iHOMBIQyanbHICTb cnonyk
30iNCHIOBArnochb 3a 4OMOMOro napamarHiTHOro peso-
HaHcy cnekTpiB. lNoxigHe nesamizony-308 (IM1J1-308),
CTPYKTYpa SIKOTO He pOo3LMdpPOBYETLCA 3 Ornsgy Ha
MOXNMBE NaTeHTyBaHHA, TakoX Oyno arecTtoBaHo 3a
JaHMMKU TOHKOLLIAPOBOI Xpomarorpadii Ta cnekTpanbs-
Humm (MMP) xapaktepuctukamu.

3a gaHumu roctpoi TokemyHocTi 1J1-308 Bignosi-
pae 5 knacy TOKCMYHOCTI (MPakTU4HO HETOKCUYHI CMo-
nyku), Todi K nesamizon — 4 knacy (Mano TOKCUYHI
CMonykKu).
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Hocnign npoBeaeHo Ha 3-MiCAYHMX GinMXx LLypax-
camuudax niHii Bictap. lNnoectporeHito BigTBOPIOBaNnu
LUMISAXOM OBOCTOPOHHBOI oBapioekTomii (OBE) nig ner-
Knm ecpipHum Hapko3om. IHaykuito MC posnoymHanu
Yyepes 2 TWXKHI nicnsa XipypriyHOro BTpy4aHHsi. Bucoko-
ByrnesogHa gieta (BB[) 3abesnevyBanacsa BinbHUM
poctynom TBapuH o 30 % po3dnHy caxaposu B SIKOC-
Ti (MTHOT BOAW NpoTsirom 5 Ta 8 TuxxHiB. YCi rpynu TBa-
PUH 3HaxoaunncAa Ha 3Bu4anHOMY paulioHi BiBapito. B
nepLlin cepii eKCNepuUMEHTy, SKUA TpuBaB 5 TUXKHIB,
6yno ccopmoBaHo 5 rpyn TBapuH: 1 rpyna — iHTaKT-
HWA KOHTPOMb; 2 rpyna — KOHTPOSib OBapiOeKTOMil
(«KoHTponb OBE»); 3 rpyna — oBapioeKTOMOBaHi LLy-
pw, ski otpumysanm 30 % po3dnH caxaposu i nnauebo
(«KoHTpons OBE + BB + nnaue6o») — rpyna KOHT-
ponto MC Ha Tni rinoecTporerii; 4 rpyna — oBapioekTo-
MOBaHi LWypw, aki otpumysanu 30 % po34mH caxaposu
Ta nesamison y fosi 2,5 mr/kr macu Tina nepoparnsHO
(«<OBE + BB[ + Jl»); 5 rpyna — oBapioeKTOMOBaHi
wypwn, aki otpumyBann 30 % po3ynH caxaposn Ta
MN-308 y posi 4,0 mr/kr macu Tina nepopanbHO
(«<OBE + BB + IM/1-308»). Cnonykvu BBOAWMAM Mepo-
panbHO 3a OOMOMOroK 30HAY MPOTAroM 5 TUMXKHIB 3a
Takol CXemow: nepwi 3 OHi TBApMHUM OTpUMMYBanu
Aocnig)KyBaHi Cnonyku, HacTynHi 4 aHi — nepepsa.

B opyrin cepii ekcnepyMeHTy, SKkuin TpuBas 8 TUX-
HiB, 6yno ccopmoBaHo 4 rpynu TBapuH: 1 rpyna —
iHTAKTHUW KOHTPOIb; 2 rpyna — KOHTPOISib OBapiOeKTo-
mii («KoHTponbe OBE»); 3 rpyna — oBapioekToMoBaHi
wypw, ski otpumysanu 30 % po3unH caxaposu i nna-
uebo («KoHTpons OBE + BB[] + nnaue6o»); 4 rpyna —
OBapiOeKTOMOBaHI LLypw, ski oTpumyBany 30 % po3ynH
caxapo3u Ta 17B-ectpagion («<OBE + BB + 17B»).
17B-ecTpagion BHYTPILLHLOM'SI30BO OAMH pa3 Ha ABi
no6wm (10 mkr/kr macwy Tina).

MeTaboniyHni cuHgpom y TBapuH 6yB Bepudiko-
BaHWN 3a [AaHVMW BHYTPILHLOYEPEBUHHOIO TecTy
TONEPaHTHOCTI A0 FMKO3W, SKUA BBaXalTb O4HUM i3
00’EKTUBHUX HENPSIMMX METOAIB OLiHKM iHCYyniHOpe3u-
CTEHTHOCTI, Ta Macoto Tina.

CtaH meTaboniyHoi eHAoTOKceMii ouiHoBanu 3a
piBHEM aHTUTIN OO €HAOTOKCWMHY, BU3HAYEHHS SKUX
NpPoBOAMMN METOAOM iIMyHOEPMEHTHOro aHanidy 3a
Jornomorow Tect-cuctemu «BusHauveHHsa Ig A, M,
G-aHTuTin fO eHOoTokcuHy» (TOB «Ykpmencepsic»,
M. [oHeubk, YkpaiHa) Ha aHanizaTopi «Stat Fax
2100» (USA).

YTpUMaHHs TBapuH Ta €eKCrnepyvMeHTVW MNpOoBOAM-
nucs BigNoBiAHO A0 NonoXeHb «EBPONENCbKOi KOHBE-
HUii NpO 3axMCT XpebeTHUX TBapuWH, AKi BUKOPUCTOBY-
I0TbCA AN eKCMEePMMEHTIB  Ta iHWMX HayKoBUX
uinen» (Ctpacbypr, 2005), «3aranbHuUX eTUYHUX
MPUHLUMNIB €KCMEePUMEHTIB Ha TBapuHax», yxBareHux
Matum HauioHanbHUM KoHrpecom 3 GioeTukn (Kuis,
2013).

ExcnepumeHTanbHa meaumuunHa i mopdonoris

CraTtncTnyHe onpavlloBaHHS mMaTtepiany nposege-
HO 3 O0BuYNCrNEeHHAM CcepegHboro apugpmeTUyHoro

3Ha4YeHHA Ta WMOro CTaTUCTUYHOI MOXUOKK (}iS;),
MegiaHn (Me), MiHiManbHUX | MakcumanbHux gaT
(min + max). [ina aHanidy BiAMiHHOCTEW 3acTOCOBYBa-
nn metoa HbtomeHa-Kennca, kputepin OdaHa. OuiHky
«HYNbOBUWX>» MNOTE3 34iMCHIOBaNU Ha PiBHI 3HaYyLLOC-
Ti He Ginbwe 0,05.

Pe3ynbtaTt gocnigxeHb Ta iX OGroBOpPEeHHs.
BcTtaHoBneHo, wo B rpyni TBapuH «KoHTponb OBE»
piBEHb a@HTUTIN A0 €HOOTOKCMHY Binblu HiX y 3 pasu
nepesuLLyBaB LIEN MOKa3HUK Ans TBapWH iHTaKTHOro
KoHTponto (p<0,05) (tabn. 1). BigcyTHicTb BiporigHoi
pi3HULi y nokasHukax rpynu TBapuH «KoHtpons OBE +
+ BBO + nnauebo» no BigHOWEHHIO A0 rpynu
«KonTpons OBE» cBigyaTb npo Te, WO OCHOBHUM
YUHHMKOM NiABULLIEHHS piBHA aHTUTIN o JIMC € rinoe-
cTporeHisi, a HasBHicTb MC pgogaTkoBO He BMnvBae
3Ha4yLLe Ha Uuen NoKasHMK.

BBegeHHsA cnonyk i3 iMyHOMOAYMOKYO00 aKTUBHI-
CTIO Crpusino 3MeHLWeHH O6inblle Hik B 3 pasu
(p<0,05) piHa aHTuTIN go JINC y nopiBHAHHI 3 TBapu-
Hamu rpynn «KoHTpons OBE + BB + nnaue6o» Ta
«KoHTponb OBE», W0 npakTM4HO Bignosigano nokas-
HWKaM iHTakTHUX TBapuH (Taén. 1). MNpu ubomy [J1-
308 He nocTynanocs 3a epeKkToM CnonyLi NOpPiBHAHHSA
nesamisony.

Tabnuusa 1 — Moka3HUKK PiBHS @aHTWUTIN OO €HAOTOKCUHY
y OBapioeKTOMOBAaHMX LLypiB 3a yMOB MeTaboniyHoro
CUHAPOMY Ta BBEOEHHS iMyHOMOZYOUNX COMYK,
(X£Sx), n =5+6

AHTUTINA
[pyna TBapuH [0 EHOOTOKCUHY,
YO/mn

KoHTpOnb iHTaKTHUI 1,10+0,04
KoHTpons OBE 3,96+0,35
KoHTpons OBE + BB[ +nnaue6o 3,64+0,27 Y
OBE + BB[, + /1 0,88+0,12 2%
OBE + BB[ + N1-308 0,98+0,09 239

Mpumimku: D_ anay e No BiHOLIEHHIO [0 iHTAaKTHOro
KOHTponto (p<0,05); ? — 3HauyLLe No BiAHOLEHHIO A0
koHTporto OBE (p<0,05); ¥ — 3HauyLLie Mo BiAHOLLIEHHIO 40
koHTpornto OBE + BB[ (p<0,05).

B pgpyrin cepii ekcnepumeHTy, He AMBNSYNCH Ha
OinblWw TpUBanNun Yac LOCHiAXEHb, TAKOX BCTaHOBIE-
HO, WO AedilUMT eCTPOreHiB € CaMOCTINHUM YMHHUKOM
nigsuLleHHa piBHa aHTuTin go JIMC (taén. 2). MNoea-
HaHHs T inoecTtporeHii 3 MC gogaTkoBO He MO3Ha4u-
Nocsi Ha CTaHi eHOOTOKCEMIii.

BeegeHHa 17(3-ecTpagiony oBapioeKTOMOBaM
wypam i3 MC cnpusino 3HWXKEHHIO PIBHA aHTUTIN OO0
JINC y nopiBHsHHI 3 TBapumu rpynn «KoHTpons OBE +
+ BB[ + nnaue6o» (p<0,05), npoTe piBHi EHOOKCUHY Y
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MenowuyHi Haykun

Tabnuus 2 - MNokasHWKN PiBHA aHTUTIN 40 EHOOTOKCUHY Y
0BapiOEKTOMOBaHUX LLypiB 332 YMOB MeTaboniyHoro cuH-
Apomy Ta BBeaeHHst 17B-ectpagiony, (Me, min + max),
n=6

T E—— Megiana (Me), | min + max
24 P YO/mn YO/mn
KoHTponb iHTaKTHWI 1,26 0,00 +2,80
KoHTpons OBE 4,359 3,00 + 7,80
KoHTpons OBE + BB[], + 4,159 3,00 + 5,90
+ nnauebo
OBE + BB + 178 2,5519 2,40 + 8,60

lMpumimku: Do 3Haq¥u_|,e Mo BiAHOLIEHHIO [0 iHTAKTHOTIO
koHTponto (p<0,05); 2 — 3HauvyLLe No BiOHOLLIEHHIO 4O KOHTPO-
nto OBE (p<0,05); ® — 3HauyLLie Mo BiAHOLLEHHIO [0 KOHTPO-
nto OBE. + BB[] (p<0,05).

Lin rpyni 3aanuwanucsa GinblWnMKn, HXX B TPyMi iHTaKT-
Horo koHTponto (p<0,05) (Tabn. 2).

TakvuM YnHOM, pe3ynbTaTy HALLIOro AOCHiAXEHHS
cBigYaTb NpPO Te, WO TFMNOECTPOreHHUI CTaH iHiLitoe
po3nToK MeTaborniyHOi eHOOoTOKCEMIl, fika, Yy CBOM
yepry, MOXe npunmMaTK yYacTb y CTBOPEHHI NaTtoreHe-
TWUYHOI OCHOBW ANS KNiHIYHOIO NPOsIBY iMyHOCYNpPeECii i
¢opMyBaHHS BTOPWUHHOI iIMyHHOI HegocTaTHocTi. [lo-
€aHaHHsA rinoectporeHii Ta MC Hi B nepwwin, Hi B opy-
M cepisix ekcnepMMeHTy AOAaTKOBO He BMSMHYMO Ha
CTaH eHAoTOKceMil, Wo NigTBEpAXye OaHi nitepaTypu
Nnpo TiCHUIA 3B’A30K GesnocepegHbO FOPMOHarbHOro
aucbanaHcy 3 po3BUTKOM MeTaboniyHoi eHgoToKceMil
[3].

Hopwmanisauis pisHa JIMC, aka 6yna 3adikcoBaHa
nvwe 3a ymMoB BBeJEHHsI neBami3ony Ta Moro noxia-
Horo MJ1-308, cBigYMTb Ha KOPUCTb TOrO, LLO iIMyHOKO-
pekuis € BaxnuBMM eTanoM B peabinitauii XiHOK i3
MeTaboniyHMm aucbanaHcom i BaxnvBa ANA 3MeH-
LUEHHSA nposiBy MeTaboniyHoi eHaoToKceMil Ta 3anobi-
raHHSA PO3BUTKY iIMyHOAEMILUTHUX CTaHIB.

BeegeHHs  17(3-ecTpagiony oBapioekToMoBaM
wypam i3 MC 3gaTHe gewo 3MeHLWyBaTh piBeHb €H-
OOTOKCWHY, NpOTe CaMOCTINHO He Crpusie Hopmanisa-
Ui LibOro nokasHuka. Moxnumeo, HegocTaTHA ehekTmB-
HICTb €eKk3oreHHoro 17B-ecTpagiony NO BiOHOLLEHHIO

0O 3MEHLUEeHHS NpPOoSABIB €HOOTOKCUKO3Y € MpOSiIBOM
TOro, WO, HE 3BaXar4M Ha rOpPMOHO3aMICHY Tepanito,
Yy XIHOK B nepiog noctMmeHonaysu 3adikcoBaHi niasu-
LLIEHHS1 3aXBOPIOBAHOCTI HA XBOPOOM, B OCHOBI SIKUX €
3ananeHHs (YacTi 3acTyam, TPOMOOTUYHI YM ayTOIMYH-
Hi xBopoOu ToLwo). 3okpema, Oyno nokasaHo, Lo rop-
MOHO3aMiCHa Tepanis y nocTMeHonay3anbHUX XiHOK 3
peEBMAaTOigHMM apTPUTOM HE BMNMBana Ha 3HWKEHUN
KNITUHHO-ONOCEpPEeAKOBaHUI IMYHITET [5].

B dAkocTi TepaneBTUYHMX BTpyYaHb B niTepatypi
pekomeHOOBaHi MoaynAuis cknagy Mikpobioma kuie-
YHMKA LUNAXOM BBEAEHHS NPoBiOTUKIB, OIETUMHUX NPO-
OyKTiB, pyxoBoi aktuBHocTi [21]. OTpumaHi Hamn pe-
3ynbTaTy CBigYaTb NPO BAXIUBICTb BKITKOYEHHS iMyHO-
MOLYNATOPIB B Tepanito NoCTMeHonay3anbHoro Meta-
6oniyHOro cMHAPOMY AN 3MEHLUEHHS NposiBiB MeTa-
©oniyHOT eHaoTOKCEMIT.

BucHoBku
1. BcrtaHoBneHo, Wo AediunT ecTporeHis € camocTin-

HUM YUHHWUKOM MiOBULLIEHHS PiBHA aHTUTIN O Nino-

nonicaxapuagy, WO CBigYMTb MNPO iHILiOYY posb

rinoeCTpoOreHHoOro CTtaHy Yy po3uTKy MeTaboniyHoi
€HOO0TOKCEMIl.

BucokoByrneBogHa aieta npotarom 5 ta 8 y osapi-

OEKTOMOBaHUX camMuub LLIYpIB NPU3BOAUTL 4O PO3-

BMTKY MeTaboniyHoro CMHAPOMY, OJHaK 4OAATKOBO

He BNAMBa€E Ha NiABWLLEHUI CaMOLO TiNOeCTPOreHi-

€10 piBeHb aHTUTIN 4O ninononicaxapuay.

3. Cnonyku 3 iMyHOMOAYMIOKYOK aKTUBHICTIO NeBami-
3on Ta [N-308 Ha Tni meTaboniyHOro cuHZpomy,
iHOYKOBaHOro BMCOKOBYTTEBOAHO AIETO0, Y OBapi-
OEKTOMOBAaHMX LLypiB HOPMani3yloTb pPiBEHb aHTUTIN
[0 €HOOTOKCUHY.
17B-ecTpagion 3HWXylOE, NpPOTE He HopMmarisye,
piBeHb €HOOTOKCMHY B KpOBi OBapiOeKTOMOBaHWX
LypiB 3 MeTaboniyHUM CUHAPOMOM.
MepcnekTBM nopganbwnMx AOCHIAXEHb.

OTpumaHi pesynbTatM OOGI'PYHTOBYIOTb [OOLUIMBHICTb

nogansLioro AOCAIMKEHHS CNONyK 3 iMyHOMOAYIHOLO-

YO aKTUBHICTb sIK MOTEHUiMHNX 3acobiB ans dapma-

KOMOriyHOI KopekKuii meTaboniyHmx nopyLleHb, npuTa-

MaHHUX MNoCTMeHonay3anbHoOMy meTaboniyHomy

CUHAPOMY Ha Pi3HMX CTadisix NOro po3BUTKY.
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YOK [612.017.11:618.11-007.87]:616-092.4

NMOKA3ATENU METABOJIMYECKON SHOOTOKCEMUU

Y OBAPUOIKTOMUPOBAHHbIX KPbIC C METABOJIMMECKAM CUHOPOMOM

U B YCNOBUAX ®APMAKONOIM'MYECKON KOPPEKLIUU

Ko3zapw B. B., EpémeHko P. @., [Jomxukoea E. B.,

Fop6erko H. U., Kydpsi M. 5., SipemeHko ®. I

Pe3tome. B cTtaTbe npuBeaeHbl pe3ynbTaTbl SKCNEPUMEHTANBHOMO UCCNELOBaHUSA COCTOSIHUA MeTabonuye-
CKOW 3HOOTOKCEMMM B YCMOBUSX AedulmTa 3CTPOreHOB B COMETAHMM C METaboNMYeckMM CUHAPOMOM U nNpuMe-
HEeHUs COeAMHEHUN C UMYHOMOAYMNMPYIOLWMMU U 3CTPOreHHbIMM CBOWCTBaMW. YCTaHOBMAEHO, YTO rMNoacTpore-
HUA ABNSIETCA CAMOCTOATENbHLIM (DAKTOPOM MOBbLILLEHUS YPOBHSA aHTUTEN K SHAOTOKCUHY B OBApMO3KTOMMPO-
BaHHbIX Kpbic. CodeTaHue gedmumta 3CTPOreHoB ¢ METaboNMYECKMM CUHOPOMOM LOMOSIHUTENBHO HE BRMSET
Ha 3TOT nokasatenb. CoeAuMHeHUs C MMMYHOMOLYIUPYIOLLEN akTMBHOCTbIO NEBaMU30N U ero nNpous3BogHoe
MJ1-308 HopManu3ylT ypoBEHb SHOOTOKCUHA B OBAPUOIKTOMUPOBAHHbIX KPbIC C MeTabonmyeckum CUHOPOMOM,
TOrga kak BBegeHune 17B-actpagmnona CHWXKaeT, OAHaKo He HOpManuayeT YpoBEHb aHTUTEN K NUMononincaxapu-
ay. MNMonyyeHHble pe3ynbTaTbl CBUAETENBCTBYIOT O BaXXHOCTV MMMYHOMOAYNAUMUM B YCIOBUSIX AeduumTa aCcTpo-
reHoB 1 meTabonun4yeckoro AncbanaHca.

KnroueBble cnoBa: oeyUnT 3CTPOreHoB, MeETaboNMYeCcKnii CUHOPOM, NTEBaMMU30S1, NPON3BOLAHOE NeBaMU-
3ona MJ1-308, 17B-acTpaanon, nunonucaxapua, Metabonuyeckas aHAOTOKCEMUSI.
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Indicators of Metabolic Endotoxemia in Ovarietomated Rats

with Metabolic Syndrome during Pharmacological Correction

Kozar V. V., Yeriomenko R. F., Dolzhykova O. V.,

Gorbenko N. I., Kudrya M. Y., Yaremenko F. G.

Abstract. Nowadays the problem of metabolic endotoxemia is widely discussed in scientific literature. Con-
nection between hormonal and particularly estrogen status and metabolic endotoxemia had been scientifically
proved. However, there is no sufficient justification of the immunotropic compounds and exogenous estrogen
influence on the state of Endotoxemia during postovariaectomia metabolic syndrome.

In the laboratory of hormone-like compounds synthesis of the State Institution “V. Danilevsky Institute for
Endocrine Pathology Problems of National Academy of Medical Science of Ukraine” (Kharkov, Ukraine) the de-
rivative of levamisol-308 (PL-308) which corresponds to the class 5 of toxicity (almost non-toxic compounds)
according to the acute toxicity data had been synthetically produced.

The purpose of the research was to determine the state of metabolic endotoxemia in ovariectomized rats
during metabolic syndrome (MS) for liposaccharide (LPS) antibodies and introducing compounds with immuno-
modulatory properties of levamisole and its derivative PL-308 and exogenous 173-estradiol.

Materials and Methods. The tests were conducted on the 3-month white female rats of the Vistar line. We
reproduced the hypoestrogenia by the way of two-side overiaectomia with the light etherization. We preceded
the induction of MS within 2 weeks after the operative intervention. The high-carbohydrate diet (HCD) was pro-
vided by the free access to the 30% sweet water as a potable water during 5 and 8 weeks. Levamisole and its
derivative PL-308 were provided for 5 weeks by the means of a zonde. 1783-estradiol was provided intramuscu-
larly once daily for two days (10 ug / kg body weight) for 8 weeks. The state of metabolic endotoxemia was as-
sessed by the level of antibodies to the endotoxin, which were determined by ELISA method.

Results. Hypoestrogenia is an independent reason of antibody level increase of LPS. The combination of
estrogen deficit with the MS didn't influence the endotoxemia level. The compounds with immunomodulation
capacities as levamisole and its derivative PL-308 have decreased the antibody level to LPS with the ovariaec-
tomia rats with MS to the level of intact animals, when 17B-estradiol has decreased but not normalized the en-
dotoxin level with the similar group of rats.

Conclusions. The normalization of LPS level which was observed only during levamisole usage and its de-
rivative PL-308, testifies that the immune correction is an important step in women rehabilitation with the meta-
bolic misbalance and is crucial to the metabolic endotoxemia decrease along with the protective treatment of the
immune deficit conditions.

Keywords: deficiency of estrogens, metabolic syndrome, levamisole, levamisole derivate PL-308,
17B-estradiol, liposaccharide, metabolic endotoxemia.
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PekomeHdo8aHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3ys8aHHs
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ExcnepumeHTanbHa meamuunHa i mopdonoris

KoneH4eHko O. O., ®anaeceea T. M., bepezosa T. B., Kypuk O. I'.

CTPYKTYPHO-®0YHKLUIOHAJIbHI 3MIHU
B CTIHLYI TOBCTOIo KMWEYHUKA 3A YMOB BBEAEHHA
rMYTAMATY HATPIIO

KuiBcbknit HauioHanbHUM YHiBepcuTeT imeHi T. I'. LleBuYeHka,

HaykoBo-HaB4anbHum LeHTp «IHCTUTYT Gionorii i MegULMHU»

MeTolo gocnifXXeHHa cTano BUBYEHHS MOPAOSo-
MYHUX 3MiH CrM30BOi OBOMOHKM TOBCTOI KWLLKU LLYpPIB
nig gieto rnytamaty HaTtpito (MCH).

HocnigpxeHHss npoBedeHi Ha 6inuMx HeniHikHMX
wypax-camusax macow 145-180r. B Tpbox rpynax no
7 wypis BuByanu srnnme 10, 20 ta 30-geHHOro BBe-
OeHHsA rnyTamaty HaTpito B osi 30 mr/kr 1 pa3 Ha
noby, nepopankeHo (Bignosigae 2 rinoauHy).

Y wypis nicng 10-geHHoro BBeAeHHs H B cnunso-
Bii 0OOMOHLI TOBCTOI KWULLKM 3HAXoOWnM BOTHMLLEBY
NMOMIpHY MNONIMOPMHO-KNITUHHY iH(iNbTpauilo cnmso-
BOI ODONOHKN; MOBHOKPIB'Sl, CTa3n epuTpoLMUTIB B Cy-
anHax. MNicnsa 20-aeHHoro BBeaeHHs TH B enitenianb-
HUX KIiTUHaxX Cnu3oBOi ODOMOHKW BigMiYanucb Auc-
TpOcivHi 3MiHK; crnocTepiranyM 3MeHLEHHS KifbKOCTi
KEenmMxonogibHMX KiTUH; NOMIpHY NOniMOPdHO-KIMITUH-
Hy iHQINbTpauilo cnn3oBoi 060MoHKKM; iIGPUHO3HO-
epuTpounTapHi Tpombu B Kaninspax cnunaoBoi o6ono-
Hkn. B Tpbox BUNagkax 6ynu 3HanaeHi eposii. Y wypis
nicnst 30-aeHHoro BxuBaHHA H Bigmivann BupaxeHy
noniMopdHO-KIMITUHHY iHINbTPaLito cnM3oBoi 06010-
HKK; PiOPUHO3HO-epUTPOLMTApPHI TPOMOK B CyauHax.
B ogHoMy BMnagky 3HangeHa BMpasKa B CTiHLi KULLIKK.
B ABox Bunagkax 3HamgeHi 03HaKkM NOMIpHO Bupake-
HOI gucnnasii 3ano3 cnvM3oBoi 00OMOHKKU, @ B OfHOMY
BUMAAKY - BUpaXKeHa gucnnasis 3 yTBOPEHHsM nnac-
Koi TyBynspHoi ageHoMM.

B pesynbTaTi gocnigkeHb BCTAHOBMNEHO, O TpU-
Bane wopgobose BxuBaHHA H HaBiTb y 6e3nevHux
[o3ax Mpu3BOAUTb [0 BUHUKHEHHA MOPOSOriYHUX
3MiH B CTiHUi TOBCTOI KWLLKW Yy BUIMA4i BOTHULLEBUX
3ananbHuX 3MiH CrM3oBOi 060MOHKK, po3nagiB KpoBO-
obiry B CTiHUi KWWKWA, BWHUKHEHHS €PO3MBHO-
BUPA3KOBMX YPaKEHb, @ TAKOX OMCMNACTUYHUX 3MiH,
Lo Moxe 6yTn HebesneyHnM B NnaHi NOTEHUiOBaHHS
KaHueporeHe3y B CrM30Bii 060SI0HLi TOBCTOI KULLIKW.

KnrwoyoBi cnoBa: TOBCTa Kuwika, rinytamaT Ha-
Tpito, MOPCONOriyHi 3MiHWN.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamy, TemMamu. [ocnigXeHHsI BWKOHyBanucb B

olesya.kolenchenko@gmail.com

pamkax HaykoBol Temu «MexaHiamun peanisauii agan-
TauiHO-KOMMEHCaTOPHNX peakLii OpraHiamy 3a ymoB
pPO3BUTKY Ppi3HMX nartonorii», Ne gepx. peecTpadii
0111U004648.

Bctyn. Mmytamar HaTtpito (MTH) - wwupokosigoma
xap4yoBa gobaska E 621 (MSG), ska Hagae cTpaBam
«M’ACHWU» cMmak. B Tow e yac aHioH rnytamary, akun
Hanexutb A0 WOro Cknagy, Bifirpae BaXnvBy porb B
a30TMCTOMYy OOMIiHi, Ta € MONepegHNKOM TakuxX peyo-
BuH sk TAMK, anba-ketornytapart, rinytamiH. Takox
rnyTamiHOBa KMUCIOTa € OQHUM 3 HaWBaXXMMBILLMX HER-
pomMegiaTopiB B HEpBOBI CUCTEMI Ta HanexuTb A0
Knacy 30ymxyoumx amiHokmuenort [5, 11].

'H BXe BNpoOAOBX TPMBANOro 4acy BMKOPUCTOBY-
I0Tb B NPOAYKTax Xxap4yyBaHHs K nigcuntoBay cmaky. B
Cnony4yennx LWTatax BiH BM3HaHWI Ge3neyHnm. Tum
He MEHLU, BeOyTbCHA AUCKYCIi BIAHOCHO TOTO, YX BUKMM-
Kae BxuBaHHs H 3 ixeto akicb HebaxaHi peakuii [8].

B YkpaiHi nuwe y 2000 p. nicna noctaHoBu Kab-
MiHy Ne342 Big 17 niotoro 'H BHecnn go nepeniky
Ao3BonieHnx B YkpaiHi xapyoBux gobasok. Pasom 3
TMM, 3a ocTaHHi 10 poKiB 3pocra 3axBOpHBaHICTb
HacereHHs Ha XBOPOOW LLUNMYHKOBO-KULLIKOBOTO TPakKTy.
HuHi B Ykpaini 40% gopocnoro HaceneHHs i 10% aun-
TAYOro MarTb NPOGreMN 3 TPABNEHHAM.

Tak sk H € 30yaKyto4oo aMiHOKMCOTO, 30iNnb-
LEeHHA MNOro KOHLUEeHTpauil B cuHancax B pesynbTari
BXVMBaHHA 3 DKE TEOPETUYHO MOXE NpPU3BecTn [0
nigBuLleHHsa 30yaKeHHs HeMpoHiB. Cxoxi 3MiHM Mo-
XyTb MPU3BECTU A0 3MiH AEAKNX NOKa3HUKIB XUTTERIN-
NbHOCTI, B TOMY YWCTIi i MOBEAIHKN. Y BENUKUX A03aXx
rnyTamar 34aTeH HaHecTu 3Ha4HOoi LKoAW 340pPOB’to
[13, 14].

3a pgaHMMKM gocnifkeHb OCTaHHIX POKIB cTano
BiJOMO, L0 BYEHUM BAANOCS BiAKPUTU MOMEKYNSAPHUIA
CUrHamnbHUA MeXaHi3M, SKUA Jae cTapT Mieninisaui
HelpoHiB. 3’'AcyBanocs, Lo no4YaTok Npouecy MieniHi-
3auii gae aKkTMBHE BWAINEHHA akCOHOM rnyTamarTy.
MpoTe, poBeneHo, WO B NEBHMX KOHLIEHTpaUisax rny-
Tamat MOXE BUKIUKATM OYXE CUIbHi 30yKEHHS i
HEKPO3 HEPBOBUX KMIiTWH [3, 19].
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"H BUKkOpMCTOBYETHLCA B GiNbLLIOCTI XapyoBUX TEX-
HOMOTiN AK XxapyoBa fobaBka i KifbKiCTb NOro BXuWBaH-
Hs1 NPaKTUYHO HEKOHTPONbOBaHUI npouec. Ha cboro-
OHi Hemae [OCTOBIpHUX AaHux, siki 6 nokasyBanu B
SKMX [o3ax i npu sikmx ymoBax H wkignueui gns
3p0pos'a. [locnigXeHHs nokasanu, Wo HaanuLwokK rny-
TamaTty MOXe MPOBOKYBaTW PO3BUTOK MNEPTOHIi 1 iH-
CynbTiB, XBOpObU AnbLrerimepa Ta aHoMarnii po3BUTKY
HepBOBOI cUCTEMU, 30iNbLUEHHS Macy Tina, 3HWXEHHS
cepueBoi gisnbHocTi [7, 16,17].

HaykoBi guckycii Wwoao 6e3neyvHocTi BxumBaHHs H
posnoyanucs y 1968 p. nicna nybnikauin B aHrnincs-
KOMY MeAMYHOMY >XypHamni AaHuX, WO HaTpieBa Cinb
rMTaMiHOBOI KMCIOTU Moxe OyTu npudmHoto Oara-
Tbox xBOpob. Lli 3axBoptoBaHHs Bynun o6’egHaHi Tep-
MIHOM «CWUHOPOM KUTAWCbKOrO pecTtopaHy», CUMMTO-
MaMK SIKOro € piskui Ginb y WAyHKY i rpyasax abo ro-
NOBi, MOYEPBOHIHHS 06NMYYA, MiABULLEHHA Temnepa-
Typwm Tina, nocuneHe notosugineHHs [10].

3a pesynbTatamu geskux 4ocnigXeHb, BinbHi coni
rMyTamMiHOBOI KMCMOTK AyXe LUBUAKO BCMOKTYIOTbCS B
LLFTYHKOBO-KMULUKOBOMY TPaKTi, L0 MOXe Npu3BecTn Ao
pi3kMx CTpUOKIB piBHA rnyTamaTy B nnasmi kposi. [de-
SKi BYEHi CTBEPAXKYIOTb, O CXOXi MKW MOXYTb Hera-
TMBHO BNNMBATW Ha HEVPOHW, NPM3BOSAYN A0 CYAOM-
HOT aKTMBHOCTI 41 genpecii. MNpu BHYTPILULHEOBEHHOMY
BBeAeHHi [H moxe BuknvkaTn 3armbenb KniTUH B NeB-
Hux panoHax LIHC, ocobnnBo HaBKOMO LUMYyHOYKIB
MO3Ky Ta rinoTanamycy, e HaulMeHLle PO3BWHEHUN
rematoeHuedaniyHmi 6ap’ep [4]. lMpu nposegeHHi
€eKCMEPUMEHTY BUSIBNIEHO, LIO BBEOEHHS Y BeNuKUx
[o3ax nepoparnbHO Yu iHTpanepuToHeanbHo 'H HoBo-
HapogXeHuMm Lwypam yn muwam (0-14 aHiB) moxe
npu3BeCT [0 TrOCTPOi HeWpoHanbHOI AereHepauii
raHrnio3HUX KNiTUH CITKIBKM Ta Pi3HOMaHITHUX nepuee-
HTPUKYMNSPHUX CTPYKTYP MO3KY, Takux sik gAyrornogibHe
AA4po rinotanamycy. [NowWKoMpKeHHs rinoTanamycy, a
0ocobnuBo 1oro ayronodibHoro sapa TarHe 3a coboto
3MiHY BUAINEHHA HEMPOTPaHCMITTEpIB, WO MOXe npu-
3BECTM 40 3HAYHOIO 3HWXKEHHS PEnpPOAYKTUBHOI (DYHK-
uii [2, 12]. Takox BBEOEHHSA BEMNWKMX [03 rmytamarty
MOXe CrpUSATW 3HWKEHHIO (PepTUnbHOCTI y LWypiB.
PenpoayktuBHa ancdyHkuis 6yna BusBneHa sik y ca-
MOK, Tak i y camuiB. [locnimkeHHs BNAMBY rnytamarty
Ha nam’aTb NPOBOAMMAMNCL HA HOBOHAPOMXEHUNX Kypya-
Tax. B xofi ekcnepumeHTy Kypyatam BBOAUNW rnyTa-
maT Hatpito (4,0 mM). ByeHnmn GyB 3pobreHun Bu-
CHOBOK, L0 rryTaMaT MOXe NpWrHidyBaTu npouecu
BigHOBMEHHA B nam’aTi [9, 15].

MeTol [aHOro AOCRIMXEHHS1 CTano BMBYEHHSA
MOPMONOriYHMX 3MiH CNM30BOI OBOSTOHKM TOBCTOI KK-
WKW Wypis nig gieto MH.

Marepian i meToan gocnigxeHHs. [locnimpkeHHA
NPOBOAMNUN Ha LWypax 3 AOTPUMAHHAM HOpPMaTuBIB
KoHBeHLii 3 GioeTnkn Pagn €sponn 1997 p., €Bpo-

NencbKOT KOHBEHLIT MPO 3axnUCT XpebeTHUX TBapWH, SKi
BMKOPUCTOBYIOTbCA Afsi eKCNepuMeHTanbHUX Ta iH-
LUMX HAayKOBWX LiNen, 3aranbHUM eTUYHUM NpUHLMNamM
E€KCNEPMMEHTIB Ha TBapuHax, yxBaneHux [lepwmm
HaujioHanbHMM KOHrpecom YkpaiHu 3 GioeTukn (Bepe-
ceHb 2001 p.), iHWNX MiXHAPOOHWUX YroA Ta HauioHa-
NbHOrO 3aKOHOAAaBCTBA Y Uin ranysi [6]. TBapuH yTpu-
MyBanu B YMOBax akpeguTOBaHOro BiBapit0 3rigHoO 3i
«CTaHgapTHUMK NpaBunamm 3 ynopsakyBaHHs, ycraT-
KyBaHHS1 Ta YTPMMaHHS eKCnepuMeHTanbHux Gionoriy-
HUX KNiHiK (BiBapiiB)». MNpunagu, WO BMKOPUCTOBYBa-
nuecs Ans HayKoBWX AOCNifKeHb, Nianaranm MeTporno-
riYHOMY KOHTPOIIHO.

HocnigpxeHHss npoBedeHi Ha OGinuMx HeniHikHMX
wypax-camuax macowo 145-180 r. B koxHin rpyni
Oyno no 7 TBapuH. Y TpbOX AOCAISKYBaHUX rpynax
BuByanu snnue 10, 20 Ta 30-4eHHOro BBEAEHHS rNy-
TamaTy HaTpito B fo3i 30 mr/kr 1 pa3 Ha goby, nepopa-
nbHo (BignoBigae 2 r/noguvHy, siki BBaXkaTb Geaneu-
HOlO A03010 ANs 340poB’s). [nyTamaTt HaTpilo posyu-
HAnM y 0,5 mMn NUTHOI BOAONPOBIAHOI AEXITOPOBAHOI
BOAM KiMHaATHOI Temnepatypu. Lypam TpbOX KOHTpO-
nNbHWX rpyn Beoaunu snpogosx 10, 20, 30 gi6 0,5 mn
NUTHOI BOJOMPOBIAHOI AEXNOpOoBaHOi BOAW. TBapuH
BMBOAWMM 3 EKCMEePUMEHTY feTanbHOK 03010 ypeTa-
Hy (3r/kr, BHYTPILWHBOOYEPEBUHHO). PparMeHTn TOBC-
TOi kMwkn ikcyBanm y 10% po3ymHi HENTPanbHOro
dopmanidy, gani NpoBoAUNU 3a 3arasfbHOMPUNHATU-
MW MeTogukamu; napadiHoBi  3pian  TOBLLMHO
4-5 mkm 3acbapboByBanv remMatoKCuniHOM-€03VMHOM.
[0ns gocnigkeHHs ricTonoriYyHnx npenapartiB BUKOpUC-
ToByBanu Mikpockon Olympus BX-41 (“Olympus
Europe GmbH", AnoHis).

Pe3ynbTaTtn pgocnigXkeHHA Ta iX 0GroBOpeHHs.
B KOHTpOMbHUX rpynax LWypiB, WO He OoTpumyBanu
rnyTamarty HaTpito, CTiHKa TOBCTOI Kuwwkn Byna Hopma-
nbHOI ricTonoriyHoi 6yaosBu 3 gobpe poO3BUHEHUMM
Kpyntamu. [MpuamaTuyHUn eniTenin CnmnsoBoi BUCO-
KWI; KNITUHK 3 YiTKUMKW KOHTYpaMu; sapa KnituH gobpe
Bi3yani3yloTbCsl, MOMIPHO TriNEpPXPOMHIi; AUCTPOIYHI
3MiHM MpakTMYHO BiACyTHi. CnocTepiranacb 3HavHa
KinbKicTb KenuxonoAibHuX KniTUH 3i CBITNOI uMTOoMnna-
3mot0. MopdodyHKUiOHaNbEHMI CTaH eniTenito cnuso-
BOi OOOSIOHKM Yy 3HAYHIN Mipi BU3HAYAETLCA BMICTOM
KENUXOoMoAiOHMX KNiTUH, €Ki BUAOINAITb CIM3UCTUN
CEKpeT, Lo Mnonerwye npoBefeHHs Xap4oBux mac no
KALWEYHMKY. Y BRAcCHi NnacTuHUi cnn3oBoi 060NoHKu
3HaxoaATbes ANdY3HO po3MmiLLeHi nimdoumnTu, nimdo-
TOHI CKyn4eHHA i nimdoigHi donikynu, Wwo BiAHOCATb-
Cq [0 MicUueBOi iMyHHOI cuctemu. Y nigcrnvsosin
000NOoHLi, fika npeacTaBreHa MyxKOK BOMOKHUCTO
CMOMYYHOI TKaHWMHOW, pPO3TALLIOBYHTLCA HEPBOBI i
CyOuvHHi enemeHTU. M'a3oBa o6onoHKka npeacraBneHa
LMPKYNAPHUM | MO3AOBXHIM LWapamMu rnagkMx Mmio-
umTiB.
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Puc. 1. CTiHKa TOBCTOI K/LLKM — MOMipHa nonimopgHo-
KNiTMHHa iHINbTpaLisa, B cn13oBii 060Mn0oHLi. 3abapBrneHHs
rematokcuniHom—eo3unHom. 36. x400

Y wypis nicnsa 10-geHHOro BBeAeHHS rnytamaTy
HaTpito B CNU30Bi 0OOMOHLI TOBCTOI KULLKU BUSIBUIU
NOMIpHUA HabpsK cnu3oBOi OGOMOHKW, BOTHULLEBY
MOMIpHY iH(INbTpaLito cnM3oBoi 060NMOHKK NiMdoLm-
Tamu, rictioyutamu, nnasmatudyHMMK KnitTnHamu. Ke-
NMXonoAibHi  KNiTMHM 3 BENWKOK  KIMbKIiCTHO  Crivay
(puc. 1). Bigmiyanu NnoBHOKpPIB'S, CTa3n epuTpoLmTIB B
CyOuHax CriM3oBoi i MiacnmM3oBoi 0O0MOHOK.

Micna 20-aeHHOro BBEAEHHS rnyTamary B eniternia-
NBHUX KNiTUHaAX CrM30BOI ODOMOHKM BigMidanucb Auc-
TPOMiYHI 3MiHM Yy BWUMSAI 3epHUCTOI, BaKyomnizoBaHOI
uutonnasmu; y 6aratbox KniTMHax crnocrepiranvcb 3ve-
HLUEHHS KiNbKOCTi umTonnasmu i 36inbLeHHs po3mipiB
sopa. MicusmMy BusHadanuch enitenianbHi KNiTUHU 3
O3HaKamu OeCTPyKLUii — eniTeniounTn 6e3 YiTKMX KOHTY-
piB, S4pa 3 03HaKaMu KOHAEHCaLii XpOMaTuHy; B LMTO-
nnasmi KniTMH 3HaXOAMIUCb BENUKI OMTUYHO MOPOXKHI
BaKyoni, O € NPOsSiBOM MOPYLUEHHS NpoLeciB 06MiHy B
KMNiTUHaxX 3 nodanbLUol 3arnbensio KMiTMH 3a MexaHis-
MOM anonToa3y.

CnocTepirany 3MeHLUEHHS KiNbKOCTI kenmxonopio-
HWUX KMiTUH; NOMIPHY MONIMOPMHO-KIMITUHHY iHINbTpa-
L0 cnm3oBoi 0GOMOHKKM, BOrHULWEBY MNiACNN30BOI 060-
noHok. Micuammn 3Haxoaunu OiNSHKA CKyMYEHHSA niM-
dOoigHMX KNITMH No Tuny OPMyBaHHS NiMAOIgHNX

ExcnepumeHTanbHa meaumuunHa i mopdonoris

Puc. 2. CTiHka TOBCTOI KULLKM - CKYN4YeHHs NniMdouunTiB B
CNM30BIN 000NOHLI 3 yTBOPEHHsIM NniMdoigHoro coonikyna.
3abapBneHHsi remaTtokcuniHoM—eo3nHom. 36. x400

donikynis (puc. 2), WO CBigYMTb NPO aKTUBI3aLilo Bia-
noBigi MicueBoi iMyHHOI cucTemu. Bigmivanu Takox
ibpUHO3HO-epUTPOLMTAPHI TPOMOK B Kanindpax cnu-
30B0I OOOMOHKM, WO € MNOo4YaTKoBMMM NposiBAMU
posnagis KpoBoobiry B CTiHUi kuwku (puc. 3). B Tpbox
BuUnNagkax Oynu 3HangeHi eposii - gedektn cnvM3oBoi
0BOMOHKN i3 pYMHYBaHHSAM BOPCUH, MOMIMOPHO-
KMNITUHHOIO iHINbTpauieto 3 niMdoumnTiB, MCTIOUUTIB,
NNasmMaTtUyYHMX KNiTWH, CErMEHTOSAePHMX HenTpodinis
(puc. 4).

Y wypis nicna 30-4eHHOrO BXWBaHHA rnyTamaTty
BigMiYanacb BOTHULLEBA BUpPaXeHa MoniMopgHO-
KniTUHHA iHINbTpauia 3 nimdouuTis, rictiouunTis, nna-
3MaTUYHUX KIiTUH, MOOOUHOKUX CEerMeHTOSIAEepPHMX
HenTpodinis crnm3osoi obonoHkn. Bigmivanuce ¢ibpu-
HO3HO-epUTPOLMTapHi TPOMOU B CyaMHax CrvM30BOI i
nigcnm3oBoi 060MOHOK, SIK MPOSBK po3nagiB KpoBoobi-
ry. B ogHomy BuMnagky B CTiHUi Knwkn Byna 3HangeHa
BMpa3ska - AedeKkT 40 M'SI30BOro wapy CTiHKu (puc. 5).
B nBox BuMnagkax Gynu 3HalgeHi 03HaKM NMOMIpHO BU-
pakeHoi gucnnasii 3amno3 crnv3oBoi 0OOMOHKM, a B
ogHOMY BMNafKy - BUpakeHa Aucnnasis 3 yTBOpPEH-
HSAM nnackoi TybynapHoi ageHoMu B Crn3oBin obono-
HUi TOBCTOi Kuwku (puc. 6). [aHi 3MiHM € eTanamu
PO3BUTKY HEOMNMACTUYHUX MPOLECIB.

Puc. 3. CTiHKa TOBCTOI KULLKM - hiBpUHO3HO-epUTPOLUTAPHI
TpoMOU B NpOCBITi cyauH. 3abapBneHHs reMaToKCUiHOM—
eo3nHoM. 36. x400
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Puc. 4. CTiHKa TOBCTOI KULLKM - epo3isi. 3abapBneHHst
remMaToKkcurniHom—eo3uHom. 36. x400
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Puc. 5. CTiHKa TOBCTOI KULLKM - Kpaw Bupasku. 3abapeneH- Puc. 6. CTiHka TOBCTOI KMLLKM - rpyna 3anos 3 gucnnasieto

HS1 remaTokcuniHom—eo3nHoM. 36. x200 no Tuny dopMyBaHHs nnackoi ageHomu. 3abapBneHHs
remaTokcuniHom—eo3uHom. 36. x400

BucHoBKku Ta nepcnekTuBm noaanbLlinx aocni- BUHUKHEHHA €PO3MBHO-BUPA3KOBUX YpaXKeHb, a TaKoX

oKeHb. TpuBane wonoboBe BXMBaHHA rryTamaTy  OUCINACTUYHUX 3MiH, WO Moxe 6yt HebesneyHum B
HaTpito HaBiTb y 6e3neyHuMx [o3ax Mpu3BOAUTb A0  MflaHi NOTEHLiIOBaHHSA KaHueporeHesy B CM30Bi 060-
BMHUKHEHHSI MOPAONOriYyHMX 3MiH B CTiHLi TOBCTOI  JOHLi TOBCTOi KULLKM, OOHAK Le noTpebye noganbLuo-
KLLKW Y BUMNSAAI BOTHULLEBMX 3ananbHUX 3MiH CNN30- O BMBYEHHS.

BOI 0BONOHKM, po3nagiB KpoBOOLiry B CTiHLi KULLKM,

10.

11.

12.

13.

14.

15.
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YOK 612.335:613.29:613.392.7

CTPYKTYPHO-®YHKUMOHAIIbHbIE USMEHEHUSA B CTEHKE

TONCTOINO KUWWEYHUKA MNMPU YCNOBUAX BBEOAEHUA TMYTAMATA HATPUA

KoneHnyenko O. A., ®ananeesa T. M., bepezoea T. B., Kypbik E. I'.

Pe3tome. Llenb nccnegosaHms - n3yumTe MOponornyeckme N3aMeHeHUs CIm3nMcTon TONICTOW KULLKW KpbIC
nog gencreuem rnytamaTta Hatpus (TH).

WccnepoBaHus npoBeaeHsbl Ha Benbix HEMMHENHbIX Kpbicax-camuax Maccon 145-180r. B Tpex rpynnax no 7
KpbiC udyyanu snusiHve 10, 20 n 30-aHeBHOro BBeAeHus rmyTamarta HaTpus B gose 30 mr/ kr 1 pa3 B CyTKu ne-
popanbHo (cooTBeTCTBYET 2 I / YenoBeka).

Y kpbic nocrie 10-gHeBHOro BBeAeHus H B CnNn3nCTOM TONCTOWM KULLKU HAXOAWMM O4arOBOW YMEPEHHYHO
NONMMMOPMHO-KIETOYHYIO MHWALTPAUMIO CIIM3WUCTOW; MOMHOKPOBME, CTasbl 3pUMTPOUMTOB B cocyfdax. [locne
20-gHeBHOro BeBegeHusa MH B anuTenuanbHbIX KNeTkax CAM3nCTON OTMeYanucb OUCTPOUYECKNE U3MEHEHNS;
Habnogany ymeHblleHne konuyectsa 60KanoBUAHbLIX KNETOK; YMEPEHHYI0 NONMMOPEHO-KIETOYHY MHUNBT-
paumio Cnn3ncTomn; hrbprHO3HO-apMTpOoLUTapHbIE TPOMOBI B Kanunnspax crnm3ncton obonoyku. B Tpex cnyyasx
Obinn HangeHbl 3po3un. Y kpbic nocre 30-AHEBHOro npumeHeHus MH oTMevanu BblpaXeHHYH NoNMMOPdHO-
KMETOYHYI0 MHMPUNBbTPALMIO CNN3MCTON; PMOPUHO3HO-apuTpounTapHele Tpombbl B cocydax. B ogHom cnyyae
HangeHa s3Ba B CTEHKe KuWKK. B aByx criyyasax obHapy>KeHbl MPU3HaKM YMEPEHHO BbIPaXXEHHOW ANCMNa3nm xe-
nes3 Cr3ncTon, a B O4HOM Crnyyae - BblpaXkeHHasi Aucnnasuns ¢ obpasoBaHMeM Nockon TyOynsipHoM ageHoMb!.

OnutensHoe exeaHeBHoe ynotpebnexHne MH gaxe B 6e3onacHbix Ao3ax NPUBOAUT K BO3HUKHOBEHUIO MOP-
hOonorn4ecKknx N3MeHeHU B CTEHKE TONCTON KULIKW B BUAE O4aroBbIX BOCMANNTENbHbIX U3MEHEHWI CIIN3NCTOMN
060M04KN, PacCCTPONCTB KPOBOOBOPALLEHUS B CTEHKE KWLLKWU, BO3HUKHOBEHME 3PO3UBHO-SI3BEHHbBIX NOPaXeHun, a
TakKe AMCNNacTUYECKUX U3MEHEHWUA, YTO MOXeT ObiTb OMacHbIM B MfaHe MOTeHUMpOBaHMe KaHueporeHesa B
CMU3NCTON TONCTOWN KULLIKW.

KntoueBble cnoBa: ToncTas Kuwka, rnyramat HaTpus, MOpdonorniyeckme nsMeHeHus.

UDC 612.335:613.29:613.392.7

Structural-Functional Changes in the Colon’s Wall

under Conditions of Sodium Glutamate Usage

Kolenchenko O., Falalyeyeva T., Beregova T., Kurik O.

Abstract. The purpose of the study is to examine morphological changes of mucosa of rats’ colon under the
influence of monosodium glutamate (MSG).

Materials and methods. Studies were conducted on white nonlinear male rats weighing 145-180 g. In three
groups, 7 rats were examined towards the effect of 10, 20 and 30-day usage of sodium glutamate at a dose of
30 mg/kg once daily, orally (corresponding to 2 g/animal).

Research results. After 10 days of GH usage in rats, mucous membranes were found a moderate polymor-
phic-cellular infiltration; hyperfluid, stasis of erythrocytes in vessels. After 20 days of GH usage in the epithelial
cells of the mucosa, dystrophic changes were observed; there was a decrease in the number of glass-shaped
cells; moderate polymorphic-cell infiltration of the mucosa; fibrinous erythrocytic thrombi in the capillaries of the
mucous membrane. Erosion was found in three cases. In rats after 30 days of GH use marked polymorphic-cell
infiltration of the mucosa; fibrinous erythrocytic thrombi in the vessels. In one case, the ulcer was found in the
gut wall. In two cases, signs of moderate dysplasia of the glands of the mucus have been found, and in one
case, pronounced dysplasia with the formation of flat tubular adenoma.

Conclusions. Long-term daily MSG usage even in safe doses leads to morphological changes in the colon
wall in the form of focal inflammatory changes in the mucous membrane, disorders of the circulatory system in
the intestine wall, erosive and ulcerative lesions, as well as dysplastic changes, which may be dangerous in
terms of potentiation of carcinogenesis in the mucous membrane of the large intestine.

Keywords: large intestine, sodium glutamate, morphological changes.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicris peyeH3ysaHHs
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MOP®ONOrIYHI 3MIHU KNITUHHOIO CKNAAQY
CNM30B0OI OBONTOHKWU TOBCTOI KALWKW NICNA HAKINAAAHHSA
PI3HUX BUAIB AHACTOMO3IB B EKCMEPUMEHTI

!3anopisLkuit AepxaBHUI MeAUYHUI YHIBEpCUTET

“3anopi3bka MeaMyYHa akageMis NicnAAMNNOMHOT OCBITH

Y poboTi gocnigXeHo KMiTUHHMIA cknag Ccrmu3oBol
0BO0NOHKN HU3XIOHOT 06040BOT KULLKK LLYPIB B OiNsHL
aHactomMo3sy Ha 3-to, 7-y, 14-y, 21-y i 30-y noby nicns
onepauii. [locnigmkeHo 2 rpyny TBapuH: nepwa — Ly-
pW, SKMM HaknagaBCA TOBCTOKULLKOBUIM aHACTOMO3
OAHOPSOOBMM LLBOM, 3 BUKOPUCTAHHSAM LLUOBHOMO Ma-
Tepiany «Bikpun 5.0». TBapuHam gpyroi rpynu, nicns
HaknageHHs OOHOPSAHOrO LiBa, Ao4aBanu CyvyacHWin
agresmB ons TkaHuvH «KaTtcun». BusiBneHo, WO BUKO-
PUCTaHHA aare3nBy Ana TkaHuH «KaTtcun», 3a paxy-
HOK BakTepianbHOI Ta reMOCTaTUYHOI Aji, 3HWXKYE iHI-
KyBaHHS CTiHKM KUMKW BakTepisamu, Wwo cnpusie BinbLu
LWIBWOKOMY CTMXaHHIO 3anarbHOi peakuii, micnsa yLko-
[PKEHHS1 | GiNbLUOI aKkTMBHOCTI BiAHOBMOBaNbHMX MpPo-
LieciB B AaHin AinsHu,.

KnrouoBi cnoBa: Llypu, TOBCTOKULLKOBUIA aHac-
TOMO3, aareanB «KaTtcun», 3ananeHHsi, KNiTUHW cnu-
30B0i 0600OHKMN.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. Pobota € dparmeHTom
HOP  «PeakTmBHiCTb opraHiB  HOBOHapPOAXEHUX
nicns Aii aHTUreHiB Ta akTopiB pi3HOI Npupoau y
BHYTPILWIHbOYTPOOHOMY nepiogi», Ne gepx. peectauii
0115U003875.

Bctyn. Bigomo, W0 HECNpOMOXHICTb KULLKOBUX
WBiB, € HEGE3MNEeYHUM YCKNaAHEHHAM XipypridyHMX one-
pauiv 3 netanbHicTio 4o 68% [4]. Mpu ubomy, 45-69%
3 HUX OBOYMOBIIEHI THIMHO-CEMNTUYHMMMW YCKINaaHEHHS-
MU, HanBiNbLl BaXXKMM 3 SIKMX € MEPUTOHIT, L0 PO3BK-
BaETbCH BHACNIAOK iH(PiKyBaHHSA YepeBHOI MOPOXHUHM
MiKpoOpraHiaMmamu 3 MpOoCBITY KMLIKOBOI Tpybku [2].
HeBupilweHoto 3anuwaeTbest npobrnema apryMeHToBa-
HOro BMOOPY TEXHIKM KMLLIKOBOrO wWBa. B XipypriyHin
npakTudi, Nig Yyac onepaTMBHUX BTPyYaHb Ha MOPOX-
HUCTUX OpraHax, OAHMM 3 HaMBaXIMBILLMX e€Tanis
onepauii € oopMyBaHHSA HadiHOro aHacTomo3sy. Ta-
KM aHacTOMO3 MOBMHEH OyTW NPOCTMM ONS CTBOPEH-
Hs1, HE MICTUTN CTOPOHHIX BKIIOYEHb Y340BX NiHil LWBa,
3 iAeanbHO BMNOBHEHUM remocta3om, Oyt GionoriyHo
Ta (Pi3NYHO repmMeTUYHNM Ta 3aroloBaTUChL NEPBUHHUM
HaTsarom. [Jocsig npoBeaeHHs onepaTtuBHUX BTPy4vaHb
Ha MOPOXHUCTUX OpraHax OEeMOHCTPYE HEOOCTaTHICTb

alexandra.lazarik@gmail.com

BXWMBaHHA NnuLle LWBIB MNig Yac CTBOPEHHS aHacTOMO-
3y, Yepe3 BMCOKUIA PU3MK 3CyBaHHSA KpaiB 0BOMIOHOK
BIAHOCHO OAMH OAHOro, MOTpanmsHHS B aHacToMo3
YY>KEPIAHMX BKITHOYEHb Ta GaKTepil, Wo nepeLuxkogKae
CTBOPEHHIO AO0CTaTHbOro remMoctasy Ta BiAHOBMEHHIO
CYAMHHOrO pycna, 3Ha4Hii HekpoTu3auii TKaHuH Ta
3aTpumui doopmyBaHHA pybuto [2]. Lie cTBoptoe iMOBi-
PHICTb PO3BUTKY HECMPOMOXHOCTI LIBIB B paHHbOMY
nicnsonepaviiHomy nepiogi, wWo € Hebe3neyHum
yCKIagHEeHHSM JAHOro TUNy onepaTuBHUX BTPYYaHb.

BukopuctaHHa B abgomiHanbHin xipyprii pisHoma-
HITHMX CcNOCOBIB BMKOHAHHSA XipypriyHOro LiBa, SKun
HaknagaeTbCcs AN CTBOPEHHA aHacTOMO3iB Ha BCbO-
My NpPOTA3i LUMYHKOBO - KWALIKOBOrO TPakTy, BUMarae
BMBYEHHS 0COBNMBOCTEN PO3BUTKY BifHOBMIOBANbHUX
3MiH B 3anexHoCTi Big cnocoby HaknageHHs aHacTo-
MO3Yy, BUSBMNEHHS 3ararnbHWX 3aKOHOMIpPHOCTElN pena-
patmBHoro npouecy. MopdoreHe3 TkaHWH, Cnocobu i
MeXaHi3MW BiOHOBMEHHS NOpyLleHX YHKLiA B 30Hi
3'€4HaHHSA KWLUKOBOI CTiHKM OCOBNMBO akTyanbHi Y
3B'AA3KY 3 TMM, LLO came Bif HUX 3anexuTb popmyBaH-
HS1 IKICHOro aHacToMO3Y, SIKUI BM3HaYae AOM onepo-
BaHoro xsoporo [4]. Bigomo, wo cnu3oBa o6onoHka
Tpyb4acTux opraHiB, OKpPiM BUKOHYEMUX PYHKLIR,
npuiMae akTMBHY y4acTb B iMyHHWX npouecax, SKi
CMOCTEPIralnTbCA B  LUMYHKOBO-KULLIKOBIN CUCTEMI B
Hopwmi Ta nartonorii. Came cloan 3 BeHyn nigcnmnsoBoi
OCHOBMW, B MepLly 4epry, MirpyloTb KMiTUHU iMYHHOT
cucTemu, SKi NPUXoasTb B TOBCTY, @ caMe B HU3XigHy
06040BY KULLKY. TOMY BUBYEHHSI AMHAMIKM KNITUHHOTO
cknagy crm3oBoi 0GOMOHKN B 30Hi CMOMYYEHHSI TKaHUH
TOBCTOI KMLLKM AONOMOXe rnubLue 3po3ymiTv npoLe-
cu, Wo BigbyBalTbCA B AINSAHUI HM3XiOHOI 06oa0BOT
KMLLKWM Ha Pi3HUX TepMiHax nicns HaknagaHHs aHacTto-
MO3y.

MeTta pocnigKeHHs. BMBUMTM OUHAMIKY KNiTWH-
HOro cknagy Crm3oBoi 0OOMOHKM HU3XiAHOI 06040BOI
KALIKW LWYpiB NiCNsi HaknagaHHs TOBCTOKULLKOBOrO
aHacToMoa3y.

O6'ekT i MeTOAM AocnigxeHHA. ExkcnepyumeHTa-
NbHi  OOCMIMpKEHHA npoBOAMAM 3 AOTPUMAHHAM
etuyHmx Hopm (Directive 86/609/EEC) nonoxeHb
€BponencbKkoi KOHBEHUIT Npo 3axucT 6e3xpebeTHux
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TBapWH, SIKi BAKOPUCTOBYIOTLCS A151 EKCNEPUMEHTIB Ta
HaykoBMX Uinen (2005) Ta «3aranbHUX eTUYHUX MPUH-
LMMiB eKCnepuMMeHTIB Ha TBapmHax» (2013).

O6’exTamn JOCHIOKEHHST NOCHYXUNN QiNSAHKA HU3-
XigHOi 06040BOI KULLKM cTaTeBo3pinux 6Ginux Lwypis
niHii Bictap. Lypam pobunu nonepeyHe po3cideHHSA
00040BOI KMLWLKK, Micns 4Yoro, Haknaganu ogHoOpsiAoBi
LUBW Kpi3b yCi 060M0OHKM opraHy. B poboTi gocnigxeHo
2 rpynu TBapuH: nepLia — TBapuHW, SIKMM HaknagaBcs
TOBCTOKWLUKOBUIA @HACTOMO3 OAHOPSAOBMM LUBOM, 3
BMKOPUCTaHHAM LWOBHOrO MaTepiany «Bikpun 5.0».
TBapvHam Agpyroi rpynu nicnst HaknagaHHS OQHOPSAO-
BOrO LWIBA, AOAaBanu Cy4YaCcHUN aares3vB ANs TKaHWH
«Katcnn». [Ins KOHTPOMNO BUKOPWUCTOBYBANWU AiNSHKA
HM3XigHOT 06040BOI KMLLKKM iHTAKTHUX TBapuH. Lypis
BMBOOWUNN 3 eKcnepuMeHTy Ha 3-10, 7-y, 14-y, 21-y Ta
30-Ty foby nicna onepadii. Y TBapuH, Wwo 6ynu 3abuTi
Ha 3-t0 goby nicnst onepadii, 3 niHii aHactTomo3y 6pa-
nn matepian gns 6akTepionoriyHoro [OCHioKEHHS.
Bupinsanu: cdakynbtaTtMBHO-aHaepobHi H6akTepii pogu-
HK1 Enterobacteriaceae Klebsiella pneumonia, aepo6Hi
6akTepii poguHn Pseudomonaceae, cakynbTaTMBHO-
aHaepobHi BakTepii pogy Staphylococcus, dakynbTa-
TMBHO-aHaepobHi B-remMoniTUYHi CTPenToKoKW, daky-
nbTaTuBHO-aHaepobHi GakTepii pogy Acinetobacter,
hakynbTaTMBHO-aHaepoOHi 6akTepii poay Enterococc-
us E. faecalis, rpubn pogy Candida Ta cnopoyTtBopto-
toui aHaepobHi bakTepii Clostridium spp. [ns rictono-
riYHOro JAOCHIAXEHHS LWMAaTOYKN TOBCTOI KMLLKK dhikCy-
Banu B po3ynHi 10% ¢popmaniHy, NoTiM 3HeBOAHIOBa-
nn ix y BUCXigHi 6aTapei cnupTiB Ta 3anuBanu y BOCK
-kay4dyk-napadiH (1:1:20). lNcTonoriyHi 3pi3n 3abaps-
noBann remaTtokcuniHoOM Ta eo3iHOM. 3a JoMOMOroto
nporpaMHoro npoaykty AxioVision, nigpaxoByBanu
KiNbKICTb KMiTUH eniTenito, 60KanoBMAHMX €K30KPUHO-
unTiB, KNiTUH 3 irypamm MiTosy, niMounTiB Ta HENT-
POdIinbHMX rpaHyrnoumnTiB CrM30BOi OOONOHKN HU3Xia-
Hoi 06040BOI KMLWIKM B AiNsiHUi aHacToMo3y Ha abco-
noTHY nnowy B 1000 MKM2.

Pe3ynbTaTn gocnigkeHb Ta iXx 06roBOpeHHs.

Ha TpeTio Ao6y nicrns CTBOPEHHSA aHACTOMO3y Yy
LLYpiB NepLIOi eKCnepuMeHTarnbHOI rpynn Ha NepeaHin
YepeBHIl CTiHUi BMAHO niHiMHOI bopmn nicnsonepa-
LiNHWIA WOoB, 3aBAOBXKM 4cM, 6e3 03HaK 3ananeHHs.
CTaH TOBCTOI KMLLKM 3a40BiNbHUA. 3ayTTs HE BigMiva-
eTbecs. bpwka Ta 6puxosi cyanHu y HopMi. MNMopyLuen-
HS KPOBOOGIry Ta AiNSAHOK HEKpPO3y BidyarnbHO He BUSB-
neHo. 330BHi MOBEpXHS KUWKW rnagka, 6nigo-
poxeBoro konbopy. CTiHKa KWMLK/ Npo3opa, Kpisb Hel
BM3HayaeTbcsA ii BMICT. 3a pe3ynbTatamu 6akTepiono-
rYHOro [AOCHIAXEeHHs1 HU3XigHOI 00040BOI KWULLIKM B
AOinaHui  aHactomo3y  dakynbTaTUBHO-aHaepobHMX
6akTepiv poanHun Enterobacteriaceae Klebsiella pneu-
monia 6yno susiBneHo >10° aepobHMx bakTepin poan-
H1 Pseudomonaceae — 5,5x10, cpakynbTaTMBHO-aHae-
pobHux GakTepin pogy Enterococcus E. Faecalis —
7x10, Wo cBiguMTL NPo 3abpyaHEHICTb YepeBHOI Mo-
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POXHWHM  MIKpOOpraHiamamu, 34aTHUMW  BUKINKaTU
3ananbHi Npouecu Ta 3alKogKyBaTh HOPMarbHOMY
opMyBaHHIO 3'€OHaHHA TKaHWH. B eniteniansHomy
wapi cnm3oBoi 0OOOMOHKM HU3XiAHOI 06040BOI KULLKK
eKkcrnepuMeHTanbHNX LWypiB NepLuoi rpyny nepesaxa-
I0Tb ANCTPOIYHI Ta AECTPYKTUBHI npouecu. NomiTHO
3Ha4yHy agedopmauito kpunt. Cnocrtepiraetbca Haby-
XaHHA Ta AecKBamauis enitenianbHUX KNiTUH Ha Kpasx
Cnn30BOi 060MOHKK. B 30HIi aHacTOMO3y BUSBMAOTLCS
KNiTUHW eniTenito  3MiHeHOI ¢opmu. BuaHo Benuky
KiNTbKICTb TMHYYMX €eniTeniounTiB, WO 3HaXOASATbLCA Ha
NMOBEPXHi KpUMT, Ta pa3oM 3 HENTPORINbHUMU NENKO-
uuTaMM  CKragartTb OCHOBY HEKPOTMYHMX  Mac.
AGContoTHa KiNbKiCTb HE3MIHEHUX KITITUH eniTenio Ha
1000 MKM2 Ha UbOMy TepMiHi gopisHioe 60,74+1,1, wo
3HaA4yHO MEHLLE 3a HOpPMY, Ta € HacnigkoM AMcTpodiy-
HWUX NpoueciB B CTiHUi opraHy. KinekicTe 6okanonoai6-
HUX EK30KPUMHOLUMUTIB TaKOX 3HWXKYETbCA | CKnagae
10,37+0,73 kniTH Ha 1000MKM2. B HWXKHIN YacTuHi Ta
HebaraTo y340BX KpUMT TOBCTOI KWLLIKM 3yCTpivaroThbCs
KNiTMHM 3 pirypamn MiTo3y. BoHW cniyxaTb mxepenom
pereHepauii Ana enitenianbHUX KNiTUH. Y LWypiB, WO
BiJHECeHi 0O nepLuol rpynyM eKCnepuMeHTy Yepes Tpu
nobu nicnsa npoBeAeHHs onepaldii B AinNsiHUi aHacToMo-
3y HU3XigHOi 006000BOI KULIKA BUSIBMIEHO HE3HAYHE
30iNbLUEHHSA KiNbKOCTi TaKUX KMiTUH, BIZHOCHO HOPMW,
po 6,67+0,62 Ha 1000 MKm2. BOHW BUSIBRSIOTbCS B
CBOIN BiNbLIOCTI B rMMOUHI KPMNT, WO BKasye Ha Mobini-
3auito eniTenianbHOro Wwapy Ao BiAHOBMEHHs. Ha BCbo-
My MPOTA3i TOBCTOI KULLKX MK eniTenianbHUMmn Knitu-
HamK 3yCTpivaloTbesa MiMdoumTy. IX KinbkicTh Ha abco-
NOTHY nnowy cknana 7,4+0,7 KNiTWUH, WO He3Ha4yHo
OinblLue, HiX Y IHTAaKTHUX LLypiB, Ta CBIAYATL NPO aKTu-
BaLito iMyHHMX MPOLECIB B Crn30Bili 060MOHLi TOBCTOI
KMLLKM BHacnigok 3ananeHHs. [Ing roctporo 3ananeHHs
B GiNbLIOCTi BUNaaKiB XxapakTepHUn pPO3BUTOK HENTPO-
dinbHOro nenkounTo3dy. Ha nepwomy etani 3anansHo-
ro mpouecy Le MOB'A3aHO 3 aKkTMBAUjEl rinotanamo-
rinodpisapHO-HagHUPKOBOI CUCTEMU, LIO Beae A0 MOobi-
nizauii NpUCTIHKOBOro nyny HeuTpodinie B cuctemi
umpkynsauii [1]. Y wypis nepLuoi ekcnepumeHTansHol
rpynu, Ha TpeTo Ao0y nicnsi onepaTMBHOMO BTPYYaHHsI
B CNM30BI 060MOHLIi HM3XiAHOT 00040BOI KULLIKA BUOHO
3HayHe CKyMYeHHS HeWTPOMINbHMUX nenkouunTiB Oo
48,89+1,23 kniTvH Ha abcontoTHY NnoLly. BoHw iHMInb-
TPYIOTb eniTenianbHUi Wap SinfHKA aHacToMo3y TOBC-
TOI KULLIKW, YTBOPKOKYN 3HAYHI CKYNMYEHHS pa3oM 3 Hek-
POTUYHO 3MIHEHOI TKaHWHOK HAaBKOMO LLUOBHOMO MaTe-
piany Ta Ha Kpasx 3'eqHaHVX NOBEPXOHb paHW.

B rpyni TBapuH, 9kum nig Yyac HaknagaHHS aHacTo-
MO3y Ha HM3XigHy 000O0BY KULLKY, MiCNSA 3LUMBAHHS
TKaHWH LUOBHMM Matepianom «Bikpun», 330BHi gogasa-
NN cyyacHun apresvB Ans TkaHuH «Katcun», 3a pe-
3ynbTaTtoMm 6aKTepionoriyHoro OOCHIMKEeHHS AiNsHKN
aHacToMo3y Hu3xigHoi 06040BOI KUWkN Ha 3-t0 goby
nicns onepauii BUAHO, WO KinbKiCTb OakTepin MeHLa,
HX B rpyni Lypis, Ae aaresvB He BUKOPUCTOBYBaBCH,
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MenowuyHi Haykun

Ta cknagae — pakynbTaTUBHO-aHaepobHuX GakTepii
poauHn Enterobacteriaceae Klebsiella pneumonia 102,
aepobHux bakTepin poanHn Pseudomonaceae — >103,
Ta hakynbTaTuBHO-aHaepobHux BakTepin pogy Enter-
ococcus E. Faecalis — >103. Lle Bka3ye Ha binbLly 3a
nepLly ekcriepumeHTanbHy rpymny YMCTOTY YepeBHOI
MOPOXHWHWN Ta € OAHIE0 3 YMOB MPUCKOPEHHS npoLie-
Cy 3'€AHaHHA TKaHWH B AiNnAHUi aHactomo3sy. B enite-
nianbHOMy Llapi Cnmn3oBoi 0OOMOHKM TOBCTOI KMLLIKW,
OKpIiM OMCTPOIYHMX Ta HEKPOTUYHMUX 3MiH KITiITUH eni-
Tenito, cnocTepiraeTbCa NOMITHUI HabpsK eniTenioum-
TiB. IX KinbKicTb cTaHOBUTL 67,41+1,67 kniTwuH Ha 1000
MKM2, LLIO 38 paxyHOK ANCTPOMIYHUX NPOLIECIB, 3HAYHO
MeHLLEe 3a HOpMY, ane BiporigHoO nepesaxae uen no-
KasHUK Yy LUypiB NepLloi eKkcnepuMeHTanbHoI rpynu.
KinbkicTb GokanonogibHMx eHTEepouMTiB Ha LbOMY
TepmiHi cknana 11,85+0,96 kniTMH Ha abCcontoTHY no-
Ly, WO He3HayHo Binblue, HiX y LWypiB, SKi BigHECEHI
[0 nepLoi ekcrnepumeHTanbHoi rpynu. MoxHa BigsHa-
4nTK BiNbLLY CEKPETOPHY aKTUBHICTb LUX KNiTUH, HXX B
HOPMI, LLIO € KOMMEHCAaTOPHO-MPUCTOCYBANbHOK peak-
Lieto iX Ha YLUKOMKEHHS CTiHKM opraHy. KniTuHn 3 di-
rypamu MiTO3y 3a KiNbKiCTIO BipOrigHO nepeBaxaroTb
TaKMM NOKA3HWK B iHTAKTHIM Ta NepLUiin ekcnepMMmeHTa-
nbHiK rpyni Ta cknagatotb 8,89+0,97 kniTvH Ha 1000
MKM2. Binblua MIiTOTMYHA aKTUBHICTb KNITUH eniTenito
Ha ubOMy TepMiHi Bigobpaxkae CnpuUATnMBIWI YMOBU
ONS BiAHOBMEHHS eniTenianbHOro wapy, B AaHin rpyni
TBapuH, B ManbyTHboMy. Takox, cnocTepiraeTbcs
noctynoBe 36iNbLUEHHSA KiMbKOCTI MixeniTenianbHUx
nimcouuTie Ha abcontoTHIN nnowi go 9,63+0,75 kni-
TuH. Lle BiporigHo Ginblue, HiXX B HOpMi Ta B nepLuin
rpyni ekcnepMMeHTanbHUX TBapWH i BKa3ye Ha NocTy-
MOBY aKTMBALilD MexaHi3miB crneumdidyHoro iMyHHOro
3axucty. KinbkicTb  HENTPOINbHUX rpaHynouuTiB
cknagae 40,0+1,03 knituH Ha 1000 mkm. Lle € Biporia-
HO MEeHLIMM 3a nonepegHio rpymny Ta CBig4YMTb MNpo
MEHLLY iHTEHCUBHICTb 3amanbHOro npouecy, obymoBs-
NeHy remMocTaTUyHOI Ta aHTubakTepianbHOW Aiamu
aaresusy.

Yepe3 TMKAEHb Nicns HakNagaHHA aHacTomoasy,
y LUypiB NEpLUOi rpynu eKCNepuUMEHTY B eniTernianbHo-
My LUapi CNn30BOoi 060NOHKM HM3XiAHOT 06040BOI KMLLI-
KM CMOCTEepiraeTbCad 3HaA4YHOrO PO3MIpy BUpPa3KoBUMA
AedekT. BupaxeHi 3ananbHi 3MiHW B 30Hi aHacToMo3y
3MeHwWwunuce Hebarato. 36epiraoTbcs iHINbTPOBaHI
30HW HEKPOTUYHO 3MiHEHI TKaHWHM Ta 3anuLuku idpu-
Hy. B cnu3oBin 060NoHLi TOBCTOi KWULLKM criocTepira-
€TbCA AudysHe nylleHHA eniTenianbHoro wapy. B
AiNAHUI AHA KULWKOBUX KPUNT HAKOMUYYIOTLCH pereHe-
pytodi KnitTuHW. BoHn MmicTATb Benuki cBiTNi agpa 3
BeNUKMM sigepuem. BigsHavaetbcs atpodpis yactuHm
BMAaCHUX 3ano3. Y 4YacTWHI KULLIKOBUX KPUNT 34iNCHI0-
eTbCA nepebynoBa, 3ycTpivaloTbCA iX KICTOMOAIOHI
po3wmnpeHs. CnocTepiraeTbCs MNOrNUBNEHHS  KpuMT,
BOHWM 4aCTO 3BMBMCTI, NOKPUBHUIA eniTenii nposiBnsie
niaBULLIEHY CEKPeTOpHY AisanbHiCTb. BnacHa nnactuk-

Ka cnu3oBoi OOOMOHKM Habpsikna, MICTUTb KNIiTUHHI
iHDINbTPaTK 3 NepeBaaHHAM HEUTPOMINbHUX rpaHy-
nouuTiB. KinbkicTb eniTenianbHUX KIiTUH CNN30BOI
obonoHkn cknagae 49,63+1,64 Ha 1000 MKM2, WO €
MeHLLe 3a nonepeaHo 400y Ta B NOPIBHSAHHI i3 TBapu-
HaMu iHTaKTHOI rpynu, Ta Bigobpaxae Hacnigok anc-
TpodhiuHMX npouecie eniTenianbHOiI TkKaHMHW. Bokano-
noaibHMx KNiTMH Ha UbOMY TEPMiHi LWe MeHWwae Oo
9,63+0,75 Ha abcontoTHy nnowy. Ak i Ha nonepegHto
noby crnocTepexeHHs, BiA3Ha4YaeTbCst iX NigsuieHa
CeKkpeTopHa akTuBHICTb. B 1,7 pasiB, B MOPIBHSAHHI i3
nonepegHiM TeEPMIHOM, 36iNbLUYETLCS KINbKICTb KIiTWH
3 (hirypamu miTody. BoHu cknagatotsb 11,11+0,7 KniTUH
Ha nrowy B 1000 mMkM?, Ta cBigyaTb MpPO MOCTYMNoBe
BiQHOBIMEHHSA KMiTMH eniTenito nicns MOLUKOOXKEHHS.
Mix KniTMHaMu eniTenito cnM3oBOT ODOJTOHKM HU3XiaO-
HOi 0600BOI KULLKM eKCNepuMeHTarbHUX LypiB nep-
IO rpynu, Yepes TUXKAEHb, NICNs CTBOPEHHS aHaCTo-
MO3Y, CMOCTEpIraeTbCs 3Ha4Ha KinbKiCTb NiMcoumTiB.
BoHn 3anmatotb 19,26+1,15 kniTmH Ha abcontoTHy
nnowy, WO 3Ha4yHO MepeBaXkae Takui MOKa3HWK Ha
nonepegHbOMY TEPMiHi | BKa3ye Ha BKIMOYEHHS crneun-
PIYHNX MeXaHi3MiB rymMoparnbHOro 3axucTy TKaHWH
npu 3ananeHHi. KinbkicTb HENTPOMINbHUX NENKOUNTIB
B eniTenianbHOMYy LUapi CrvM3oBOi 0GOMOHKN MEHLUae
no 43,7+1,23 knituH Ha 1000 mkm2. Taka pisHuMUS y
MOPIBHSIHHI i3 MonepegHiM TepMiHOM € BiporigHo, Ta
BKa3y€ Ha 3MEHLUEHHSI iIHTEHCMBHOCTI rOCTpOro 3ana-
NbHOrO NpOoLECy i€l AiNAHKU,

3 cbomoi gobu nicna npoBegeHHs onepauii y
LYpiB, SKMM MiCrs 3LWMBAHHSA LUOBHMM MaTepianom
«Bikpun», 330BHi AogaBanu cyvyacHvin agresms, B Cnu-
30Bii 060MOHLi HU3XigHOI 06040BOT KULWKM 36inbLuy-
€TbCA KinbKiCTb BidypKaLiiHUX KPUNT, WO € O3HAKO
nocuneHoi pereHepadii, Npy1 UbOMYy OiNbLIICTb 3 HUX
3HAXOAATbCA B CTaHi  «HAKOMUYEHHSsI»  CEeKpeTy.
3'ABNSAI0TECA 30HW CKyn4yeHHs eniteniouyntis. Cami
KpnTU cTalTb Ginbl NornMbneHnmMm Ta po3LnpeHN-
Mu. CnonyyHa TKaHWHa MiX Kpuntamu Habpskna, Ha-
cuyeHa knitTnHamu. KinbKicTb KNITUH eniTenito B gaHin
rpyni TBapuH BiporigHo Ginblua, HiX y LWypiB nepLioi
eKcnepuMeHTanbHoi rpynu i cknagae 51,85+1,64 Ha
1000 mkm2. BokanoBUOHUX €K30KPUHOLIUTIB CTAHOBUTb
7,4140,7 xniTMH Ha abcontoTHy nnowy. Takox, €K
i B MonepegHin rpyni TBapwH crnocTepiraeTbcs iX
nocuneHa cekpedisl. 3Beptae Ha cebe yBary 3HauHe,
K B TMOPIBHSHHI 3 NEepLlo eKcnepuMeHTarbHO
rpynoto, Tak i 3 iHTaKTHUMKU TBapuMHaMK, 36iNbLUEHHS
KNiTH 3 dirypamm miTosy. Ix KinbkicTb aopiBHIOE
17,04+1,27 knitmH Ha nnowy B 1000 MKM2, WO €
BUP@XEHHAM aKTMBHWUX BiLHOBMIOBANbHUX MNPOLIECIB
CNn3oBoi OOOMOHKN KULIKM nicns anbTepadii. Takox,
MK KNiTMHaMK eniTenito cnM3oBoi 060MNOHKK, NOMITHO
3pocTae Kinbkictb nimgoumntisa go 20,74+0,98 kniTWH
Ha abcontoTHy nnouly. BoHn 3abe3nedvyoTe akTUBHWIA
crneundivyHniA 3axXMCT opraHy Ha LibOMYy TEePMiHi, Npoay-
KYHOUM LIMTOKIHW i eK30COMU Ta BUCTYNalun B SKOCTI
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aHTUreHNpes3eHTyYMX KNiTUH. 3ananbHa iHdinbTpavis
eniTenianbHOro Lwapy CcnM3oBoi OOOMOHKM B AinsiHLi
3'egHaHHs TkaHuH cnagae. KinbkicTb HenTpodinis 3HY-
XKYETbCS, | cTaHOBUTL 36,3+1,18 kniTuH Ha 1000 MKm2.

3 4YoTupHaguAaToi [o6wm nicns CTBOPEHHs aHac-
TOMO3Y Lypam MepLUoi eKCnepMMeHTanbHOI rpynu B
CINn30Bii 000MOHLi HU3XiAHOT 00040BOI KWULLKWA Cro-
cTepiraeTbCcs 30Ha AedekTy, Lo 3aKkpuTa HOBOYTBOpe-
HUM ogHOpPsAAHWM eniTeniem. Mo Kpasix paHOBOro ka-
Hany CTyniHb AMGEPEHLINOBKN eniTenito BULLA, HIX B
LeHTpanbHin noro ginsHui. B HoBocTtBOpEeHoMy eniTe-
nianbHOMY Llapi NPUCYTHS HeBenuKa KinbKiCTb KOPOT-
KNX 0edOopMOBaHUX KPUMNT Ta 3HA4YHa KinbKiCTb cnony-
YHOTKAHWHHOI cTpoMM. KULIKOBI KpunTu 3HaxognaTbest
Ha rpaHynauiviHiA TKaHWMHI ManbyTHboro pyobus, LWo
hopMyeTbCA B NiACMM30BIA OCHOBI CNM30BOi 060MOH-
KM knwku. KinekicTb enitenianbHUX KIiTUH Ha LbOMY
TepMiHi ckrnagae 68,15+1,71 kniTuH Ha nnowy B
1000 mkm2. Lle BiporigHo 6inblue 3a nonepegHii Tep-
MiH, Ta BKa3ye Ha BiQHOBMOBasbHI MPOLECK LbOro
wapy cnm3oBoi o6onoHku knwkn. Kinekicte 6okanono-
OiOHMX KMITUH He3HayHo 3MeHwyeTbca o 7,4+0,75
KniTnH Ha 1000 MKM?2, 3a paxyHOK HEAOCTaTHLOI LWBKA-
KOCTi (popMyBaHHS €K30KPWMHHOI (PYHKLii eniTenito Ha
OHI nepeBaxaHHA nponidepaTMBHUX MNPOLIECIB.
3HayHO, B MOPIBHSHHI i3 nonepegHiM TEPMIHOM Cro-
CTepexeHHs, 36inbLUyeTbCs KinbKiCTb KMITUH 3 dirypa-
MK MiTO3y i cknagae 17,03+1,8 kniTuH Ha abCconTHY
nrolly, WO CBig4YMTb NPO akTuMBHI MponidepaTuBHi
npoLecu B 30HI aHacToMo3y y LypiB AaHoi rpynu. Ki-
NbKICTb MiXeniTenianbHUX nimcoumnTiB BiporigHO MeH-
wa 3a nonepegHin TepmiH i ctaHoButb 16,3+1,17, wWo
BKa3y€E Ha 3HWKEHHS 3ananbHOi peakuil TKaHUH B CTiH-
ui opravy. JlenmkoumTapHa iHQINbTPaUis B CNM30BIN
0601n0HUji 3MeHLwyeTbes. KinbkicTb HeWTpodinis Aopis-
Hioe 24,44+0,79 kniTuH Ha 1000 mkm2. Taki AaHi AaloTb
MOXIMBICTb FOBOPUTU NPO 3aMiHy HecneuudiyHoi 3a-
NanbHOi peakuii TKaHWH NPV MOLUKOMKEHHI, MEXaHi3-
MaMun crneumndiyHoro iMyHiTeTy, Ta 3anyck npouecis
GiNbLL BMCOKOrO PiBHSA, LLO Mae BENWKE 3HAYEHHS Y
BiJHOBIEHHI CTiHKM OpraHy.

B rpyni TBapvH, SKMM nig Yac CTBOPEHHA aHacTo-
MO3y 330BHi [OAaBaBCA aAresvB, Ha OPYroMy TVOKHI
nicnss NpoBeAeHHs1 onepadii, B Crv3oBin 060MnoHLUi
HU3XigHOT 000A0BOI KULWIKM PO3BUBAETLCA MOBHA eni-
Tenizauia gaHoro wapy. B 30Hi cnonyyeHHs enitenito
enitenin Ginbw AudepeHUiioBaHUA, HiXX B NepLUin
eKcrnepuMeHTanbHin rpyni TBapuH, mMae Oinblly Kinb-
KicTb kpunT. HoBOCTBOpeHMI eniTenin BMPa3KOBOroO
JedekTy npeacrtaBneHun, HEBENWUKOTOo CTYMNEHHO 3pi-
nocTi, 0OQHOPSA0BMM eniTeniem, KpUNTU HELOCTaTHbO
copmoBaHi, iX cTpoma iHginbTpoBaHa nimdouunTa-
Mu. B GasanbHux Bigginax KpunT CnocTepirarTbes
3HayHa KinbKicTb ApibHMX ManogndepeHuinoBaHmnx
enitenianbHUX eneMeHTIB, WO LWiNbHO NpUAsraTb
apyr oo gpyra. KinbkicTe KniTUH enitenito TyT Oopis-
Hio€E 79,26%1,16 Ha 1000 mMKM?, WO BiporigHoO nepesa-
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)Kae Takun NOKa3HWK B MOnepeaHin rpyni, Ta CBig4MTb
npo 6inbw paHHiA nepexig Ao cragii nponidepadii.
36epiraeTbcs nigBulleHa cekpeuis 6okanonogibHux
KNITUH TOBCTOKULLIKOBOIO €niTenito cnn3oBoi 060MoHKM
HM3XigHOT 06040BOI KMLLKW LLypIiB APYroi rpynu ekcne-
PUMEHTY, Ha YoTMpHaguaTy foby micna onepadii, ix
CekpeT Mae HeOAHaKoBY LUIMbHICTb. Ix kinbKicTb ckna-
pae 8,15+0,78 knitmH Ha abconmoTHy nrowy Ta
6,11%. KinbkicTb KniTMH 3 chirypammn mitosy, nimdoum-
TiB Ta HENTPOWINIB B CNN30Bi 0O60NOHLi TOBCTOT KLU~
KW, y TBapvH ApYroi eKCnepuMeHTarnbHOI rpynu, 3MeH-
WY€ETbCA, SK B MOPIBHAHHI 3 nonepeaHiM TepMiHOM,
Tak i 3 MepLUOI eKCNeprMEHTanbHOI rPyMoto i CTaHo-
Butb 13,33+0,69, 14,07+£1,16 i 18,52+0,85 kniTWUH Ha
nnowy B 1000 MkmM?2 BignoBigHoO. Take 3MeHLUEeHHS
KiNbKOCTI JaHUX KMiTUH BKa3ye Ha MOMITHE 3HWKEHHS
3ananbHOI peakuii TKaHWH Ta 3anobiraHHA HagMipHOro
pPO3pOCTaHHA KNiTUH eniTenianbHOro wapy nig 4ac
cTagii nponidepadii.

B noganbwomy, 3 ABaauAaTbL nepLuoi fobu nicns
onepauii y WypiB NepLUoi eKkcrnepumeHTaneHoi rpynu
30Ha aHacToMoa3y, K i paHiwe BuABnanacs, SK nornm-
6neHHs 3 6oky cnnaoBoi 060noHkn. BugHo peeniteni-
3auil0 BMPa3KoBOro AedeKTy, 30Ha HKOro 3akpura
ABOMa BMAaMM eniTenito, L0 KOHTaKTYTb MixX COOOH
Ha cepeavHi KOMULIHLOI Bupasku. HoBoyTBOpeHun
KALIKOBWI eniTeniin Mae MeHLy BWUCOTY KNiTUH. CTy-
niHe AndepeHLiloBaHHsT HOBOYTBOPEHOrO emniTenito
HeofHakoBa. KWLIKOBI KpMMTWM CKOPOYEHi, Aesiki po3-
wmpeHi Ta aedopmosaHi. Ix cTpoma iHinbTpoBaHa
nimcgoumnTamn. 36iNbLUYETLCA KiNbKICTb KNITUH eniTe-
nito i 6okanonodibHUX ek3okpuHouuTiB Ao 87,4+1,58
i 13,34+0,84 Ha 1000 mkm? BignosigHo, Ta pisHUUA 3
NMOKa3HUKaMy HOPMM 3anuLiaeTbes BiporigHow. KnituH
3 oirypamu mitosy, nimMgoumnTiB Ta HENTPOiNbHMX rpa-
HYNOLMTIB CTaE BIPOriAHO MeHLLe. IX KinbkicTb cknaaae
14,07+1,26, 11,12+1,04 Ta 8,15+0,78 Ha abconoTHY
nnoLy BiAMNOBIAHO, WO CBiAYMTL MPO 3aBepLUEHHS 3a-
nanbHWX NpoLeciB B AaHin AiNsHUi Ta NoCcTynoBe BigHO-
BMNEHHSA CTiHKM opraHy nicns anbTepaduii.

B opyrin ekcnepuMeHTanbHin rpyni TBapuH, KM
AoJaBaBcs afresuns, Yepes TpW TUBKHI nicnst onepaTu-
BHOro BTPyYaHHS OiNsHKa aHacToOMO3y BU3Hayanacs
32 HEBENWKMM MOrNMONEHHAM MK ABOMA CKragkamu
Ccnmn3oBoi  0BONMOHKM. 30Ha Crony4veHHs  eniTenito
3HaxXoAMTbCS Ha cepeduHi pybuto, WO yTBOpPMBCH B
nigcnm3osin ocHoBi. KinbKicTb KpUNT 36iNblUyETbCA.
3ananbHa peakuis Maimxke He BU3HadaeTbes. Kinbkictb
enitenianbHUX KNiTUH cTaHoBUTb 95,56+1,04 Ha
1000 MKM?, WO NpubnwkyeTbca Ao Hopmu. KinbkicTb
OokanonofibHMX  EeK3OKpUHOUMTIB  3pocTae .o
14,81+0,94, wo 3Ha4yHO Binblue 3a nonepegHin Tep-
MiH, ane He Mae BiporigHOI Pi3HUL 3 NMEPLLOK rPyrnoto
LypiB. BiporigHo, sik B NOPIBHAHHI i3 nonepeaHim Tep-
MiHOM, TakK i 3 TBApUHaMM NepLUOT rpynn 3MEHLLYETLCA
KiNbKICTb  KNITUH 3 dirypamn  MiTody, niMmdouuTis
Ta HemnTpocpinieB Ta carae 8,89+0,77, 9,63+0,75 i
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4,44+0,59 Ha nnowy B 1000 mkm2 BignosigHo. Taki
3MiHM cBigyaTb Npo BinbLl WBMAKY A0 penapaTUBHUX
NPOLECIB y TBAPWH AaHOI rpynu.

Ha TpuauaTty noby nicns cTBOpeHHs aHacToMO3y
y wypiB 060x rpyn Big3Ha4aeTbCA Mamke MoBHa Bif-
CYTHICTb 3ananbHoi peakuii Ta 3aBepLUeHHs BigHOB-
NIoBanbHUX NPOLECIB B CMM30BI 000MOHLi HU3XigHOT
06000B0i KnwkK. KinbkicTb KNiTWH, WO NigpaxoByBanm
B CnM30Bii ODOMOHLI B MepLlin ekcnepuMeHTarnbHin
rpyni NpuBnMXyeTbca 0O IHTAKTHUX TBAPUH, Ta Mamxe
cArae HopMW B ApYyrid rpyni ekcnepumeHTy. MoxHa
BiA3HA4YMTW, WO B NEpLUin rpyni eKCrnepumeHTy 30Ha
Cnony4YeHHs enitTenianbHOro wapy crnm3oBoi 060M0H-
KM BUIMSQAE, 9K YLliNbHEHa cknagka, Wo yTBOpeHa
GiNbLUOKO KiNbKICTIO CTpOMM Ta HebaraTto BUCTynae B
NPOCBIT KMLWKW. Taka AinsHka y WypiB opyroi ekcnepu-
MEHTanbHOI rpynn Mamxe He BUSABISIETLCH, LLO BKa3ye
Ha Ginbl sIKiCHY peeniTenisauito cnmM3oBoi 060MOHKM
TOBCTOI KMLUKM Ta 3anobiraHHs BUHUKHEHHS NaTooriy-
HUX NpoLeciB 3 OOKy NPOCBITY Opraxy.

TakMM 4YMHOM, aHani3 ricTonoriYHMx 3MiH nokasas,
WO MpW 3aroEHHi TOBCTOKWULLKOBOrO aHacToMo3y
Bij3HA4Ya€eTbCS OAHOTUMNHA CTaHA4apTHa MOCiAOBHICTb
natonoriyHnx npouecis. lNepla ctagis xapakrepuay-
€TbCA PO3BWUTKOM [OCTPOro 3ananeHHs B  30Hi
crnonyyeHHs. [NepeBaxaoumMu KniTMHaMu B Cknagi
3ananbHOro iHINbTpaTy € HENTPOMINbHI NernKkounTH,
HanBINbLUWIA PiBEHb SKNX BUSBMSETHCA B NEPLUiv rpyni
eKcnepumeHTanbHUX TBapuH. BiporigHo meHwwni pi-
BeHb [aHuX KMiTUH BiA3HA4YaeTbCA B APYri ekcnepu-
MEeHTanbHI rpyni WypiB, Ta HanpuKiHLUi wiel cTaaii ix
KINbKiCTb Lie Ginblie 3MeHLYeTbCS, WO CBIAYUTL NPO
CTMXaHHSA rOCTPUX 3ananbHUX 3MiH Ta nepexig oo Ha-
CTYMHOI CTagii — no4aTKy BiAHOBMIOBANbHUX MPOLECIB.
BoHa xapakTepusyeTbcs eniTenizauielo  CrM3oBUX
obonoHok. lepw 3a BCe aKTMBYETbCA MOKpMBako4a
dyHKUiA eniTenito, BiH BUPOCTae 3 KpaiB paHu, Npopo-
cTaloun nif HEKPOTU3O0BaHi MOBEPXHi Ta BUCTUNAE
rpaHynAuinHy TKaHWHY, WO OopMyeTbCA B NiACNM30-
Bill OCHOBI CnM30B0Oi 060MOHKN. 3aKpUTTS BUPaA3KOBO-
ro gedekTy € BaXnvMBUM eTanom penapaTvBHOro ne-
piogy, wWo 3anobiratoun noaanboMy iHdIKyBaHHIO
rMmnboKMX LWapis, CTBOPOE YMOBW At HOPMarbHOro
dopmyBaHHsA pybuto. B rpyni wypis, nig yac HaknagaH-
Hsi aHacTOMO3Y SIKUM BUKOPUCTOBYBanu nuLle LUOBHUM
maTtepian «Bikpun» pereHepauia enitenito cnocrepira-
€TbCA Mi3Hille, HDdK B rpyni, 3 AOAaBaHHAM afresusy.

MoBHa eniTenisauis cnrM3oBoi 060MOHKM Y LLypiB ApYroi
eKcnepuyMeHTarnbHOI rpynu CnocTepiraeTbCa Yepes asa
TW>KHI Nicris onepaldii, Togi SK y WypiB, WO BigHECEH 40
nepLloi rpynu, LEen npouec 3ataryeTbCa A0 OBaAUATb
nepwoi gobu, Wo noe'\a3aHo 3 GiNblKM 3ananbHUM

NpPOoLECOM, 3HAYHIWMM iH(iKyBaHHAM rMOOKMX LuapiB

CTiHKM opraHy Ta Ginbll TpUBanMm NepPexogom A0 Ha-

CTynHoiI cTagii. Takox B MepLlin ekcnepuMeHTarnbHin

rpyni MomiTHa 3aTpumka AvdepeHUinyBaHHA KiTWH

enitenito, WO TpMBaE AOBIMN Yac, ax [0 3aKiHYEHHS
ekcnepumeHTy. B apyrivi rpyni ekcnepumeHTy nepeTso-

PEeHHs eniTenianbHNX eHTePOoLUTIB B TUMOBI LIMNIHAPWUY-

Hi KMITUHW NOYMHAETBLCS BXE Ha YOTUPHAZUATY Aoby Ta

00 TPeTLOro TWXHA nicnsonepauinHoro nepiogy OCHOB-

Ha Maca HOBOYTBOPEHOIO eniTenito Mae BinbLuy CTyniHb

3pinocTi, HiX B nonepeaHiv rpyni TBapuH.

BucHoBku
1. lMpouec 3aroeHHs OiNsiHKM aHacToOMO3y MPOXOAUTb

TUNOBI CTagil 3ananeHHs B pes3ynbTati anbTepauii

TKaHUH OpraHy.

2. BukopuctaHHsA agresuBy Onsi TKaHuH 3abeanedvye
MeHLUe iHdiKyBaHHA cnM3oBoi obonoHkn GakTepia-
NbHOK hropoto, WO NIATBEPMXKYETLCS Ha TPeTHo
[oby nicnga onepauii 3HWKEHHSIM Ha MOBEpXHI Ains-
HKM  aHacTOMO3y  KiNbKOCTi  (hbakynbTaTUBHO-
aHaepobHux GakTepii poanHu Enterobacteriaceae
Klebsiella pneumonia go 102, aepobHux GakTepin
poanHyn Pseudomonaceae — >103, Ta cpakynbTaTuB-
Ho-aHaepobHMx OakTepin pogy Enterococcus
E. Faecalis — >108.

3. Y TBapuH, AKMM OO[aBaBCA aare3us, crnocTepira-
I0TbCA Oinbll paHHE, BXe 3 YOTUpHaAUATOI 4o6u
nicnsonepauinHoro nepioay, BiAHOBNEHHS CrU30BOI
060NOHKM, Ha hOHI LIBMALIOrO, BXE 3 CbOMOI 400w
CTUXaHHS 3ananbHUX NPOLECIiB, a came: 3MEHLUEH-
HA ocepefKiB HEeKpo3y Ta 3ananbHoro iHdinbLTpaTy
HaBKOMO HUX, 30Kpema HenTPOdIifbHUX rpaHynoum-
TiB 8o 36,3+1,18 knitTuH Ha 1000 MKMZ2, Ha BigMiHY
BiJ MepLlIoi ekcnepuMeHTanbHOi rpynn, B KA Kinb-
KiCTb OaHuX KNiTUH cknana 43,7+1,23 Ha abcontoT-
Hy nnowy, NPUNUHEHHS AMCTPOIYHNX NpoueciB Ta
cnafaHHsi HabpsiKy B CTiHL KMLLIKW.

MepcnekTnBn noganbwux pgocnigkeHb. B no-
JanblIOMy NIaHYETbCA BUKOPUCTaAHHS CyyYacHOro aj-
resuBy ONA TKaGHWUH B KNiHIYHIN XipypriYHin npakTuui.
TakoxX, NNaHyeTbCA eKCnepuMeHTanbHe OOCMIIKEHHS
iHWMX JoOaTKOBUX MaTepianiB Ans 3MilHEeHHs aHac-
TOMOSIB.
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MOP®OJIOM'MYECKUE U3SMEHEHUSA KITETOYHOIO COCTABA CNU3UCTON OBOJTIOYKU

TONCTOWN KULLKWU NOCNE HANOXEHUA PA3HbIX BUOOB AHACTOMO30B B 3KCMNEPUMEHTE

Jlazapuk A. J1., Cme6nsiHko B. B., puzopbesa E. A.

Pestome. B paboTe nccnenoBaH KNeToOYHbIA COCTaB CrM3UCTON 000M0YKM HUCXOAsILEN 00040YHOM KULLIKA
KpbiC B obrnactu aHactomosa Ha 3-e, 7-e, 14-e, 21-e n 30-e cyTkv nocne onepauuun. iccnegosaHo 2 rpynnbl
XMBOTHbIX: NepBasi — KPbICbl, KOTOPbIM HaKNaAblBancst TONCTOKULLIEYHbIA aHaCTOMO3 OQHOPSAHBLIM LLUBOM, C UC-
Nnonb30BaHWEM LLOBHOrO MaTepuana «Bukpun 5.0». XKMBOTHbIM BTOPOW rpynnbl, NOCIE HaNoXeHUs OAHOPSIAHO-
ro wea, fobaBnsAnM CoBpPEMEHHbLIN aaresus Anst TkaHen «Katcun». BeisiBneHo, 4TO Mcnonb3oBaHve aaresvsa
ansa TkaHen «Katcun», 3a cyeT GakTepuanbHOro U remocTaTU4ecKkoro AeNCTBUSl, CHKaeT UHULMPOBaHME
CTEHKM KuWKM BGakTtepusamun, 4to cnocobcTByeT 6onee GbICTPOMY CTUXaHUIO BOCMANUTENbHOW peakuuun, nocre
NnoBpexaeHns 1 0onbLIEN aKTUBHOCTU BOCCTAHOBUTENbHbBIX MPOLLECCOB B AA@HHOM 06racTu.

KniouyeBble cnoBa: KpbICbl, TONICTOKMLLEYHbIA aHAaCTOMO3, aare3anB «Kartcuny», BocnaneHue, KneTku crvau-
cTol 06004k,

UDC 611.34.018.1:616—-089.843-092.9].08

Morphological Changes in Melting Tissue Cell Composition of Tasting Folk

after Setting of Different Anastomosis Species during the Experiment

Lazarik O., Steblyanko V., Grigorieva O.

Abstract. In current study the cellular composition of the mucous membrane of the descending colon of rats
in the area of anastomosis was studied on the 3rd, 7th, 14th, 21st and 30th days after the operation. Two
groups of animals were examined: the first one — rats — with a single-seated colostomy anastomosis, using the
suture material Vikril 5.0". The animals of the second group, after applying a single-row seam, added a modern
adhesive for Katsil fabrics. It was revealed that the use of an adhesive for Katsil tissues, due to bacterial and
homeostatic action, reduces bacterial infection of the intestinal wall, which contributes to a faster abating of the
inflammatory reaction, after damage and greater activity of the reducing processes in this area.

It is well-known that the inability of intestinal sutures is a dangerous complication of surgical operations with
a mortality rate of up to 68%. In this case, 45-69% of them are caused by purulent-septic complications, the
most severe of which is peritonitis, which develops as a result of abdominal cavity infection with microorganisms
from the lumen of the intestinal tube. The problem of efficient choice of intestinal seams is still unresolved. In
surgical practice, during surgical interventions on hollow organs, one of the most important stages of the opera-
tion is the formation of reliable anastomosis.

The analysis of histological changes showed that the hemorrhage of the colon anastomosis is marked by the
same type of standard sequence of pathological processes. The first stage is characterized by acute inflammation
development in the area of communication. The predominant cells in the inflammatory infiltrates are neutrophilic
leukocytes, the highest levels of which were found in the first group of experimental animals. It is believed that the
lower level of these cells was observed in the second experimental group of rats, and at the end of this stage, their
number decreased even more, indicating a reduction of acute inflammatory changes and the transition to the next
stage — the beginning of recovery processes. It was characterized by epithelization of mucous membranes. First of
all, the covering function of the epithelium was activated, it grew from the edges of the wound, sprouting under ne-
crotic surfaces and lining the granulation tissue formed in the submucosal mucosa. The closure of the ulcerative
defect was an important stage in the reparative period, preventing further infiltration of the deep layers, creates con-
ditions for the normal formation of the scar. In a group of rats, during the anastomosis overlay, which was used only
by the suture material Vikril regeneration of the epithelium was observed later than in the group, with the addition of
adhesive. Complete epithelization of the mucous membrane in the rats of the second experimental group occurred
two weeks after the operation, whereas in rats classified in the first group, this process was delayed until the twenty-
first day, which was associated with a larger inflammatory process, a more significant infection of the deep layers of
the body wall and a longer transition to the next stage. Also, in the first experimental group there was a noticeable
delay in the differentiation of epithelial cells, which lasted for a long time, until the end of the experiment. In the sec-
ond experiment group, the transformation of epithelial enterocytes into typical cylindrical cells began at the four-
teenth day and to the third week of the postoperative period.

Key words: rats, colonic anastomosis, Katsil adhesive, inflammation, mucosal cells.
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PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedaKuyiliHoi Koneail nicns peyeH3ye8aHHs
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BMJIMB NPENAPATIB AHTUBAKTEPIATNbHOI Al HA MOKA3SHUKU
MIHEPATI3ALII NYNbMW HA TII KAPIECOTEHHOIO PALIOHY
Y EKCNEPUMEHTAJIbHUX TBAPUH

XapkiBCcbka MeguyHa akageMisi NicnAauNIIoMHOI OCBITH

CrtaTTs npucBsiieHa AOCHISKEHHIO BNAWMBY aHTU-
OakTepianbHMX npenapaTtiB Ha cTaH MiHepanisauii
TBEPAMX TKaHWH Ta Mynbny 3yba y ekcnepvMeHTanb-
HUX TBapWH Ha Thi KapiecoreHHoro pauioHy. 3’sacoBa-
HO, WO MpuiOM aHTMbakTepianbHUX npenaparTiB
Pi3HMX rpyn Mo-pi3HOMY BMNWBaE Ha MiHepanisauilo
nynenu 3y6a. [loBedeHo, WO KapieCOreHHW pauioH
NPMBOAMTL [0 PO3BMTKY KapieCOreHHoi XxBopobu y
eKcnepumeHTanbHNX TBapuH. BuABMEHO 3HWXEeHHSA
MiHepani3ylo4oro iHAekcy nynbnu 3yb6iB npu ekcnepu-
MeHTanbHoOMy Kapieci 3y6iB. [ocnigkeHo, WO aHTu-
GakTepianebHW NpenapaTt cymames HanMeHL HeraTtu-
BHO BMNMIMBAE Ha ypaXKeHiCTb 3ybiB kapiecom.

KnroyoBi cnoBa: ekcrnepumeHT, Lypu, Kapieco-
reHHa gieta, aHTMbakTepianbHi npenapaTw, Kapiec.

3B’A30K pob6oTU 3 HayKOBUMM nporpamamm,
nnaHamu, Temamu. Pob6ota € dparmeHTtom HIOP
«YAOCKOHaneHHs npodinakTnku, nikyBaHHa Ta peabi-
niTauii XBOpMX Ha CTOMATOMOrYHYy MATONOrit0 Ha TNi
3HMKEHOI HecneundivyHoT pe3ncTeHTHOCTI, obymoBne-
HOI aHTpOMNoreHHUMK Ta BioXiMiYHMMM MaKpo- Ta Mik-
pOEenemMeHTO3amMm1 3 BUKOPUCTaHHAM dpapmakoTepanii,
KNiTUHHOI Tepanii Ta gi3nyHnx daktopie», Ne gepx.
peecTpauii 0117U000599.

Bcryn. CoorogHi kapiec 3y6iB € ogHieto 3 Ham-
6inbLU NoWMpeHnX XBopoo, i NMoan NPoAoBXy0Tb ByTH
YYTAMBUMW OO0 HbOrO MPOTArOM YCbOro XuTTa [14].
MpoTe kapiec Moxe OyTW 3yNUHEHW, OCKINbKU NOro
MOXITMBO BUMiKyBaTK Ha paHHiX cTagisx. Ane camoc-
TINHO BUNiKyBaTUCA BiH HE MOXe, TOX Kapio3Ha XBOPO-
6a 6e3 HanexHoro nikyBaHHSA NPOrpecye, ax noku 3yo6
He Byae 3pyriHoBaHui [11]. MHOXWHHWUIA Kapiec y paH-
HbOMY BIilli YaCTO YCKNAaOHIETLCA HEHANEXHUM Cro-
COGOM BMIOAOBYBaHHS: LWUTYYHUM Ta HiYHUM rogyBaH-
HAM | TSPKKOK iH(DEKLiED, BUKITMKAHOK CTPENTOKOKOM
Mutans [12, 13, 15]. Y naToreHesi kapiecy 3ybiB Bupi-
WwaneHy ponb Bigirpae MiKpobHuI chakTop, Big siIKOro
3anexuTb YTBOPEHHS 3yOHOro HamboTy, MOMOYHOI
KMCNOTW | AECTPYKTUBHUX (DEPMEHTIB, LLIO B CYKYMHOC-
Ti Npv3BOAATb OO0 PO3BMTKY KapiO3HOro YypaKeHHs
[1, 4, 8]. BucokoByrneesogucrta fieta cnpusie norip-

larisa_severin@hotmail.com

LIEHHID CTaHy pOTOBOi MOPOXHUHW. 3anobiraHHs
MHOXMHHOIO Kapiecy TakoX BMMarae BUPILLEHHS CoLli-
arnbHO-EKOHOMIYHMX YMHHUKIB, 3 SKMMW CTMKaETbCH
barato cimen, y sikux BiH € eHAeMiyHnM. Ha cborogHi
€ BKpaWn BaXXMBMM CUCTEMATUYHMI aHani3 iHdopma-
Uil NpO MHOXWHHMI Kapiec i AOCRIOXEHHA NPUYUNH
NosiBM Kapiecy B paHHbOMY Billi.

Y cyyacHux cxemax nikyBaHHA 3aranbHOcoOMaTuy-
HUX XBOPOO Hamn4yacTile BUKOPUCTOBYIOTbCA aHTubak-
TepianbHi npenapatu (All) 4ns YHUKHEHHS PO3MOBCHO-
[PKEHHS BOrHULLA 3anarneHHsa Ta Moro yckagHeHb. Ha
CbOrOAHILLHIN AeHb fgocrigxeHHa BrnnmBy All Ha cTaH
pPOTOBOI MOPOXHWHU 3HAXOOUTLCH Ha nepudepii ysaru
JOCHiAHMKIB. X NPU3HAYEHHS NPU TSHKKMX COMaTUYHUX
Ta XPOHIYHMX PELMAMBYIOUMX 3aXBOPIOBAHHAX Pi3HUX
opraHiB Ta cuMcTeM € Hamnbinbll MOLIMPEHO MNpaKTh-
KOIO HaBiTb Y HEMOBMSAT, TOX BUKOPUCTOBYIOTLCA Mau-
Xe BCi rpynu All, wo BunyckaTecs B popmi cycneH-
3ii. Ak Bigomo, Yepe3 Ge3koHTponbHe BxuBaHHsS All,
SKi YUHATb JOCWMTb BaroMvin BNAMB Ha 3ararnbHWUiA CTaH
OpraHiamy, BMKNMKalOTb AMCOaKTepio3 KULLKIBHUKA Ta
Ancbio3n MOPOXHWHW poTa, 3aranoMm Npu3BoauTb OO
3HWXKEHHST 3aranbHOro iMyHiTeTy. TOX MPU 3HWKEHHI
3aranbHMUX KOMMMEKCIB 3aXMCTY OpraHiaMy 3MiHIOETbCS
i MOXIUBICTb NPOTUCTOATU Kapio3Hin XBopobi, Lo 1
NPOBOKYE MHOXMWHHI YpaXKeHHs TBepanX TKaHuH 3y6iB.
Okpim TOro, 3mMiHIETLCA MIKPOOHUI cKNag CrvHu Ta it
i3MKO-XiMiYHI BRacTMBOCTI, WO CMAPUSE MOTipLUEHHIO
CTaHy pOTOBOi MOPOXHUHW B LLiNIOMY .

MeTolo JaHOro AocnigXXeHHA cTano BU3HAYEeHHSA
BMMMBY aHTMOaKTepianbHUX nNpenapariB Ha CTaH TBep-
onx TkaHuH 3yba Ta nynbny 3yba y ekcnepMMeHTarnb-
HUX TBapuH Ha Tni KIMP.

Martepianu Ta meToauM pocnigxeHHA. Ekcne-
pumeHT ©OyB npoBegeHun Ha 36 camusx 6inux
LypiB NiHiT Bictap Mica4HOro Biky cepefiHbO Macoto
4014,5 r, po3nogineHux Ha 6 piBHMX rpym.

Mepwa rpyna TBapuH 3Haxoaunacb Ha CTaH4apT-
Hin gieTi BiBapito (COB); apyra — Ha kapiecoreHHomy
pauioHi (KI'P) CtedaHa (ska Bkntovae 50% uykpy) [9];
TpeTin rpyni TBapuH, SKi 3HaXOAMIUCb Ha KapiecoreH-
HOoMy pauioHi, aasanu Al LedanocnopuHoOBOro psay
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(uedikc) B posi 20 mr/kr; YyeTBepTa rpyna — Kapieco-
reHHa gieta Ta npenapart rpynu makponigis (cymamen)
B [03i, BCTAHOBIEHi BUPOOHUKOM, — 25 Mr/kr; n'saTa
rpyna 3Haxoawnacb Ha KapieCOreHHin gieti Ta npena-
paTi neHiyuniHoBoro psigy 3 iHribitopom B-naktama3s
(amokcuknaB) y 4osi 40 mMr/kr; Ta WwocTa rpyna — wypu
3 KapieCOreHHo AIETO Ta npanapaToM rpynu IiHKO-
3amigiB (niHKOMiLuH) y 8o3i 60 mr/kr.

Mpenapatv BBOAMNN 3 NUTHOK BOAOK 3 ypaxy-
BaHHSIM HeOoOXioHOI [03M i KiNMbKOCTI CMOXWBAHOI BO-
an. Yepes 1 micAub TBapuH BUBOAWIN 3 €KCNIePUMEH-
Ty nig TioneHTanoBMM Hapko3om (20 Mr/kr) LInsAxXom
TOTanbHOro KPOBOMYCKaHHSA 3 cepus [3, 6], ouiHoBanm
BMNMMB Ha emarb, CTYMiHb i MWOUHY ypaxeHb Kapie-
coM 3y6iB [7], aKTUBHICTb KMCMOI Ta NyxHoi poccaTas
y nynbni 3y6a Ta miHepanisytounn iHgekc (MI) 3a ix
cnieeigHoOLWeHHsM [3, 9, 10].

B ekcnepuMeHTanbHMX AOCNIOXEHHAX Ha TBapwu-
Hax OLiHIOBaBCA BMIMB KapieCOreHHoi gietn Ta ii no-
€fHaHb 3 Pi3HUMK rpynamMn aHTubakTepianbHUX npe-
naparis, LLO BUKOPUCTOBYIOTLCS MPU MiKyBaHHI XpOHiy-
HUX peLnauBYOYMX 3axBOploBaHb. [o3yBaHHS nigib-
paHi y BignNoOBIAHOCTI 3 X TepaneBTUYHUMK [O3amu,
NPOMOHOBaHMMUN PO3POBHUKaMK.

YTprMaHHS TBapyH Ta eKkcriepuMeHT! NpoBOaNIM-
Cs1 BiANOBIOHO A0 NONOXeHb «EBPONENCLKOI KOHBEHLI
Npo 3axUCT XpebeTHNX TBapuH, SKi BUKOPUCTOBYIOTHCSA
ONA  eKCnepuMeHTIiB Ta iHWWX HayKoBUX Uinemn»
(Ctpacbypr, 2005), «3aranbHuUX €TUYHMX MPUHLMMIB
eKCMepMMEHTIB Ha TBapuHax», yxBaneHux M'stum Ha-
LioHanbHUM KoHrpecom 3 GioeTuku (Kuis, 2013) [2].

Bci pesynbtatv gocnigxeHb obpobneHi ctatuctu-
YHO 3 BMKOPUCTAHHSAM KOMM'tOTepHOI nporpamu Statis-
tica 6.1 onsi OUiHKM NOXMOKM | AOCTOBIPHOCTI iX BigMiH-
HocTew [5].

Pe3ynbTaTy pocnigkeHHA Ta iX 0GroBopeHHs.
YTpuUMaHHS LWYpiB Ha pauioHi M'SIKOi KOHCUCTEHLi i 3
BMCOKMM PIiBHEM LIyKpY MPOTArOM Micsud CyTTEBO Bi-
pobpasvnacb Ha MNOKa3HWKax akTuBHOCTI JID, ska
maixe B 50 pasiB nepeBULLYy€E akTUBHICTb K.

Y nyneni pisuiB TBapuWH, Wo 3Haxoaunucb Ha CAB,
akTuBHicTb J1® gocntb Bucoka i cknagae 2320+160 Mk-
KaT/kr, a akTMBHiCTb JI® nig BNIMBOM KapiecoreHHoro
pauioHy y LypiB 2-i rpyny NPOSsIBNSAE SABHY TEHAEHLIO
00 3HWXeHHs i cknagae 2010+210 mk-kat/kr (p>0,05).
Lle 3HWXeHHSA peecTpyeTbCs HaBiTb Npu BBeAeHHI All
wypam 3-6 rpyn (J1d y TpeTinn rpyni cknana 1750+200,
p<0,05, p;>0,3; y wuyerBepTin —-1970+200, p>0,05
p.>0,5; y n'atin -1820+170, p>0,05, p,;>0,3; y woc-
Tin —1990+120, p>0,05, p;>0,5). Haibinblw BUpaKeHo
3HWXKYE akTMBHICTb J1® nynbnu uedikc. Hn3bka aktuBe-
HicTb JI® nynbnu cBigYMTb NPO 3MEHLUEHHS iHTEHCUB-
HOCTi npoueciB MiHepanisauii TBepanx TkaHuH 3y6iB,
TOX Ledikc Hanbinblle BnnvMBae Ha npouecu MiHepa-
nizauii nynenu.
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Y Tabnuui 1 npegctaeneHi pesynbTatv BU3Ha-
YeHHS aKTMBHOCTI MYXHOI Ta Kucnoi docdaras nynb-
nu pisuiB WwWypis, ki oTpumysanu KI'P i pigHi All.

Tabnuua 1 — Bnnue aHTMbakTepianbHUX npenaparis Ha
aKTUBHICTb KMCNOI Ta NyxXHOi docdartas nynbnum 3ybis
LypiB, SIKi OTpMMyBanu kapiecoreHHu pauioH (M+m, n=6
B KOXHIW rpyni)

Ne r JlyxxHa docdpaTasa, | Kucna docdarasa,
pyna
n/n MK-KaT/Kr MK-KaT/Kr
1 |nepwa 2320+160 39,5+1,0
2 | ppyra 2010+210 55,2+2,0
p>0,05 p<0,001
3 | TpeTa 1750+200 51,717
p<0,05 p<0,001
p1> 0,3 p1>0,05
4 |yeTBepTa 1970+200 49,5421
p>0,05 p<0,01
p:>0,5 p:>0,05
5 |[n'ara 1820+170 53,2+1,9
p>0,05 p<0,001
p:>0,3 p1>0,3
6 |wocTta 19904120 57,7+1,6
p>0,05 p<0,001
p:>0,5 p:>0,05

lMpumimku: p — B NOPIBHSAHHI 3 rpynoto 1; p; — B NOPIBHAHHI 3
rpynoto 2.

AktuBHicTb KO nynbnu, HaBnaku, 4OCTOBIPHO 3po-
ctae y wypis, aki otpumysann KIP - 55,2420,
p<0,001, nigBuLLYETHCS NULLIE HA TNi BBEAEHHS MiHKO-
MiunHy — 57,7+1,6, p<0,001, p,>0,05, i nposABnse TeH-
OEHLII0 [0 3HWKEHHS Ha TNi BBEAEHHA aMOKCUKNaBy
(53,2+#1,9, p<0,001, p;>0,3), ueddikcy (51,7+1,7,
p<0,001, p;>0,05) Ta iCTOTHO 3HWXYETLCHA HA TNi BBE-
OeHHA cymamepgy, wWo ckrnagae 49,5+2,1, p<0,01,
p:>0,05. Ak Bigomo, aktmBHicTb KO Bigobpaxae cry-
NiHb OeCTPYKTUBHUX MNpOLECiB y TBepaAuX TKaHUHax
3y6iB i KICTKOBI TKAHWHI, OCKINbKW 34iNCHIOE Ti AeMiHe-
panisauito. ToX NMiHKOMILMH NOCUMOE akTUBHICTE KO i
AeMiHepanisadito TBepaux TkaHuH 3yba.

PospaxoBaHui 3a cniBBigHOLLEHHSIM aKTUBHOCTEWN
JI®/KP miHepanidytounin iHgekc nynbnu 3y6iB iCTOTHO
3HWXKYETbCA y LypiB, ki oTpumyBanu KIP (puc.).
BBepeHHA aHTMGIOTUKIB fAewlo 3HWkye MI nynbnu, 3a
BUHSITKOM CyMamegay, KU JOCTOBIPHO NiABULLYE LEN
iHOekc y wypis Ha Tni KIMP.

YTPUMaHHS LLypiB Ha pauioHi M'SIKOT KOHCUCTEHLT
i 3 BUCOKMM pIBHEM LIYKpY NPOTArOM MicsAus NpvBeno
[0 OOCTOBIPHOro 36iNbLUEHHSI IHTEHCUBHOCTI Kapio3HOT
XBOpPOOM, KIiMbKOCTi Kapio3HMX MopoxHuH (7,5+0,3,
p<0,001) Ta mMnbuHn ypaxeHHa 3yb6iB (8,8+0,5,
p<0,001) B nopiBHAHHI 3 rpynot Ha COB - 5,5+0,3,
5,840,3 BignosigHo. OgepxaHi pe3ynbTaTn BU3HAYEH-
HSl ypaxeHocCTi 3ybiB kapiecoM y LuypiB, siki OTpMMyBa-
nn KI'P i AlN, npepcTaeneHi B Taén. 2.
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lMpumimku: * — p<0,05 B nopiBHAHHI 3 «C[Bx», ** — p<0,05 B NOpiBHSIHHI 3 «KIP>»

HanHmxk4i NoKasHMKKM KiNbKOCTi kKapio3HOro npowe-
Cy 3apeecTpoBaHi MiCrs 3acToCyBaHHA CymMameny
(6,0 £ 0,6, p>0,3, p1<0,05), a HarBuULi — nicns yedik-
cy (7,00,6, p<0,05, p;>0,05), a NiHKOMILMHY Ta amOK-
cuknasy 6,2+0,6, p>0,05, p;<0,05 Ta 6,2+0,5, p>0,05,
p1<0,05 BignosigHo.

Tabnuusa 2 — Bnnue aHTnbakTepianbHUX npenapartiB Ha
ypaxeHicTb 3y0iB kapiecoM Yy LUypiB, siki OTpuMyBanm
KapiecoreHHun pauioH, (Mxm, n=6 B KOXHi# rpyni)

No Yncno kapiosHmx mnbuHa
— | Tpyna ypaxeHb Ha Kapio3HNX ypaxkeHb
n/n
1 wypa (6anmu)
1 |nepwa 5,54+0,3 5,840,3
2 |opyra 7,5+0,3 8,8+0,5
p<0,001 p<0,001
3 | TpeT4d 7,0+0,6 7,81+0,8
p<0,05 p>0,05
p:>0,05 p1>0,05
4 |[4yeTBepTa 6,0 +£0,6 6,2+0,8
p>0,3 p>0,05
pi< 0,05 pi< 0,02
5 |n'ara 6,2+0,5 6,9+0,7
p>0,05 p>0,05
p1<0,05 p1<0,05
6 |wocTa 6,2+0,6 6,8+1,2
p>0,05 p>0,05
p1<0,05 p:>0,05

lMpumimku: p — B NOPIBHSAHHI 3 rpynoto 1; p; — B NOPIBHSAHHI 3
rpynoto 2.

MnbuHa Kkapio3HMX ypaxeHb 3a MNOKa3HMKaMu
cknana 5,8+0,3 y rpyni 3 COB, 8,8+0,5, p<0,001 vy
rpyni 3 KI'P, 7,8+0,8, p>0,05, p,>0,05 y rpyni 3 BBe-
neHHam uedikey, 6,2+0,8, p>0,05, p;<0,02 — y rpyni 3
cymamegnom, 6,9+0,7, p>0,05, p1<0,05 -y rpyni 3 amo-
Kcuknaeom i 6,8+1,2, p>0,05, p;>0,05 y rpyni 3 niHKO-
MiumHoM. Tox KI'P gocToBipHO 36inbLuye CTyniHb kapi-
O3HOro npouecy y Wwypis, a BBeaeHHsa All gewo 3Hu-
XY€e ypaxeHicTb 3ybiB Kapiecom, NpoTe He NpUBOAUTb
po ctany 1 rpynm 3 CB.

BucHoBku

KapiecoreHHui pauioH npMBoAnTbL A0 PO3BUTKY Kapi-

€COreHHOI XBOPOOU y ekcrnepMMeHTarnbHMUX TBApUH.

2. Tlpunom aHTMbaKTepianbHMX npenapaTiB pPi3HUX
rpyn no-pisHomy BnavBae Ha MiHepanisauito nynsnu
3yba ekcnepumeHTanbHUX TBapwWH Ha Tri Kapieco-
rEHHOro paLioHy.

3. [llpu ekcnepumeHTanbHOMY Kapieci 3y6iB cnocrepi-
raeTbCsl 3HWXKEHHA MiHEepani3yr4oro iHaekcy nynb-
nu 3y6iB, KNI JOCTOBIPHO MEHLLE BUPAXeHWN nu-
e B rpyni 3 cymameaom, a iHwi aHTnbakTepianbHi
npenapartu garni horo NoripLuyoTb.

4. AHTMGaKTepianbHUI npenapaT cymames HavMeHLU
HEraTUBHO BMJIMBAE Ha YPaXEHICTb 3y0iB Kapiecom,
ane noripwye npowecu MiHeparnisauii B nynbni.
MepcnektTuBn nopanblux AochimkeHb. [laHi

npoBefeHOoro AOCMiAXEHHS CTaHyTb OCHOBOK [AJiS

noJanbLIOro BMBYEHHSA BMMMBY LMX Ta iHWNX ¢hakTo-
piB PO3BUTKY Kapio3HOi XBOPOOM Ta MepCcrnekTUBHUM

HaNpPsSMOM AN BAOCKOHANEHHs iCHytunx npodinak-

TUYHUX 3aX0AiB.

=
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BNUAHUE NPENAPATOB AHTUBAKTEPUANBHOIO AENCTBUA

HA NOKA3ATENN MUHEPAINTN3AUUW NYNblbl HA POHE

KAPUECOIEHHOIO PALUUOHA Y 9KCNEPUMEHTAJBbHbIX X)KUBOTHbIX

JTo64yerko O. B., CeeepuH J1. B.

Pe3slome. CTaTbsa MOCBSILLEHA UCCIEAOBaHWIO BIUSHUA aHTUGAKTepUarnbHbIX NpenapaToB Ha COCTOSIHUE
MUHEpanusaumMm TBepabixX TKaHen u nynbny 3yba y 3KCnepuMeHTanbHbIX XUBOTHLIX Ha POHE KapnecoreHHOro
pauunoHa. OnpegeneHo, YTo NpueM aHTubakTepuarnbHbIX MpenapaTtoB pasHbIX rPynn Mo-pasHoOMy BNUSET Ha
MUHepanusauuto nynbnbl 3y6a. [JokasaHo, YTO KapMeCcOoreHHbI pauMoH NPUBOAUT K pasBUTUIO KapuUeCcoreHHoM
6onesHn y aKCnepMMeEHTaNbHbIX XUBOTHbIX. BbISIBNEHO CHKEHME MUHEpanuW3YIoLLEro MHaekca nynbrsl 3y6os
npu aKCnepuMeHTanbLHOM Kapuece 3y6oB. MccnenoBaHo, YTO aHTUGaKTepUarnbHbIi npenapaT cymmamMen Hau-
MeHee HeraTMBHO BNMSIET Ha Nopa)keHne 3y6oB Kapuecom.

KnioueBble crnoBa: 3KCMEPMMEHT, KapUECOreHHbI pauuoH, aHTMbakTepuanbHble npenapaTbl, KpbiChl,
Kapwec.
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Influence of Antibacterial Action Medicines on Pulp Mineralization Indicators

on the Background of a Cariesogenic Ration in Experimental Animals

Lyubchenko O., Severin L.

Abstract. The article concerns the investigation of the effect of antibacterial drugs on the state of minerali-
zation of hard tissues and tooth pulp in experimental animals against a background of cariogenic diet. It is deter-
mined that the use of antibacterial drugs of different groups affects the mineralization of the tooth pulp in differ-
ent ways. It is proved that the cariogenic diet leads to the development of cariogenic disease in experimental
animals. A decrease in the mineralizing index of tooth pulp in experimental dental caries was detected. It was
investigated that the antibacterial drug summed least has a negative effect on tooth decay with caries.
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Nowadays it is extremely important to analyze systematically existing data on multiple caries of the study of
the causes of caries at an early age. Multiple caries at early age is often compounded by an inappropriate way
of feeding: artificial and nocturnal feeding and a severe infection caused by the Mutans streptococcus. In the
pathogenesis of dental caries, the microbial factors can cause the formation of dental plaque, lactic acid and
destructive enzymes, which together result in the development of carious lesions, plays a decisive role.

Evaluated the impact of medications usage on dental status and development of new preventive methods to
stop caries is an important task for scientific and practical stomatology. In modern treatments for general-
somatic illnesses, antibiotic drugs (AD) are most commonly used to avoid the spreading of inflammation and its
predisposition. During the chronic diseases treatment, as well as chronic recurrent diseases of other organs and
systems at an early age, almost all groups of AD, produced in the form of a suspension, are used. Thus, the
study of the AD effect on the oral cavity draws the attention of researchers. Therefore, the purpose of this study
is to examine the AP effect on the state of tooth’ solid tissues, pulp, bone tissue.

Materials and methods of research. During the experiment 36 males of white rats of the Vistar line (in the
age of one month) with an average weight of 40+4.5 g were divided into 6 equal groups. The first group of ani-
mals was on a standard vivarium diet (SDV), the second — on Stephen’s cariesogenic diet (CGD),which in-
cludes high carbohydrate content, the third group of animals that were on cariesogenic diet, got antibacterial
drug (AD) cephalosporin 20 mg/kg, the fourth group — CGD and macrolide drug in the dose prescribed by the
manufacturer — 25 mg/kg group was on the fifth CGD and drugs along with penicillin-lactamase inhibitor in a
dose of 40 mg/kg and sixth group — rats with CGD and lincosamides group AP at a dose of 60 mg/kh. AD was
put in drinking water, taking into account the necessary dose and quantity of water consumed. After 1 month,
the animals were withdrawn from the experiment under thiopental anesthesia (20 mg/kg) by total bloodletting
from the heart, the degree and depth of lesions of caries of the teeth were evaluated, and the activity of acid and
alkaline phosphatase and pulp mineralization index. In experimental animal studies, the effect of CGD and its
combinations with different AD groups used in the treatment of chronic recurrent diseases was evaluated. AD
dosage was selected according to their therapeutic doses proposed by the developers.

Conclusions: CGD leads to the cariesogenic disease development in experimental animals. CGD signifi-
cantly increases degree of carious process in rats, and the AD introduction reduces tooth deficiency by caries,
but does not result in the status of 1 group with SDV. AP acceptance of different groups had different effects on
the mineralization of pulp tooth of experimental animals against the background of CGD. In the experimental
caries of teeth, there was a decrease in the MI of the pulp, which was significantly less expressed only in the
group with sumamed, and other AD further deteriorate it. AD Sumamed adversely affects the tooth decay by
caries, but worsens the processes of mineralization in the pulp. Current research can serve the basis for further
studies on different factors influence on caries disease development and can serve a promising direction for
improving existing preventive measures.

Keywords: experiment, tooth filling, rat, antibacterial drugs, caries.

CrartTa Haginwna 21.09.2017 p.

PekomeHdoeaHa 0o OpyKy Ha 3aciOaHHi pedaKuyiliHoi Koneail nicns peyeH3yeaHHs
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HazopHa O. O.

BMJINB AHTIOJTIIHY HA MOKA3HUKU KAPAIIO- TA CUCTEMHOI
rEMOAMHAMIKU NMPU XPOHIYHIN CEPLYEBIN HEAOCTATHOCTI
Y KPOJ1IB

HauioHanbHui megn4yHum yHiBepcutet im. O. O. Boromonbusa, Kuis

B 3B'A3Ky 3 TUM, LLO NPW XPOHIYHIN cepueBin He-
[OCTaTHOCTI Mae Micue MOHWXKEHHs1 BiogoCTynHOCTI
oKkcuay asoTy Ta nigBueHHs noro gerpagadii 6ynm
JocrnigkeHi npenapaTtun, Yy GKMX MOXe NpOsiBNATUCA
€HOO0TEeNIoNPOTEKTOPHA BRACTMBICTb. MoaibHun BnnmBe
MEBHOIO MIpO0 MOXYTb MaTu npenapartu, ki NpusHa-
YalTb NpW NiKyBaHHI XPOHIYHOI cepLeBoi HeoCTaTHO-
CTi, Taki sK iHribitopn AP, Gnokatopu peuenTtopis
aHrioTeH3uHy |l. ByB BM3Ha4YeHUI TakoX onocepenko-
BaHWUA eHO0TENIONPOTEKTOPHUIA BNAMB Y MeTaboniToT-
ponHMx 3acobiB — noxigHUX OYpPLUTUHOBOI KUCIOTH,
MenbAOHil0, apriHiHy. 3 MeTOl CTBOPEHHsI edekTmB-
HOro MeTaboniTOTPONHOro eHAO0TENIONPOTEKTOPY MNpsi-
moi gii B HBO «®apmaTtpoH» 6yB CMHTEe30BaHWi i-
Kapcbkuin 3acib «AHrioniH». Byna BcTaHoBneHa gis
aHrioniHy Ha TMOKasHMKM OKcuay asoTy Ta Tion-
ancynbdigHoi cmcTemMmn B Miokapgi LWypiB MpU XpOHid-
HiM cepueBii HepocTaTHocTi. MeTtowo pobotn Gyrno
OOCTioXEHHS BMMMBY aHrioniHy Ha NOKa3HUKM Kapaio-
Ta CUCTEMHOI reMOAMHaMIKM MpU XPOHIYHIA cepLeBin
HeJoCTaTHOCTI y KponiB.

KnroyoBi cnoBa: aHrioniH, mMingpoHaT, XpoHidHa
cepueBa HeOCTaTHICTb, MOKa3HWKN KapAio- Ta cucTe-
MHOT remofiHaMiki, eHOOoTeNin3anexH MexaHisMmu
perynsuii.

3B'A30K po6OTM 3 HAyKOBUMM MNporpamamm,
nnaHamu, Temamu. [laHa pobota € parmeHToOMm
HOP «EkcnepumeHTanbHe 06Gr'pyHTYBaHHA KOMBGIHO-
BaAHOrO 3aCTOCYBaHHSl KapAiOTPOMHUX npenapaTiB»,
Ne gepx. peectpauii 0111U009417.

BcTyn. BusHaveHHA naToreHeTUYHUX MilleHen
NPV XPOHIYHIN CepLeBii HEQOCTATHOCTI CpUSE NoLy-
Ky nikapCbkux 3acobiB LinecnpsMoBaHOro BNAUBY Ha
KMYOoBI NOKa3HWKM OYHKLUIT i MeTaboniamy miokapay 3
METO MiOBULLEHHA pe3ynbTaTUBHOCTI NiKyBaHHA L€l
natonorii [1]. Mpn XpOHiYHIN cepueBin HeAOCTaTHOCTI
napanenbHO NOPYLUYIOTLCA MOKA3HUKU KapAaioreMoau-
HaMiKu, siKi BU3HA4alTb HACOCHY (OYHKLO cepud iy
BIAMOBIOb Ha MOHMXKEHHS CEepLEBOro BUKMOY TaKOX
NMOKa3HMKN CUCTEMHOI reMoanHaMiku, Lo noB’aA3aHi 3i
3pOCTaHHAM nepudepiHOro CyanHHOro onopy [2, 4].

E.nagornaya@ukr.net

Mpn gaHin natonorii cnocTepiraeTbCa He TiNbkM Po3-
BUTOK OKCWMOATUBHOIO i HiTPO3yl4Oro cTpecy, ane
TakoX eHgoTenianbHoi AMCHYHKLUii, Ski 3anobiraioTb
afekBaTHin perynauii KpoBoobiry, MalTb MOLUKOOXKY-
HOYMI BNNMB Ha KNiTWUHHI Mem6Bpanu i cTpykTypy OHK,
aKTUBHICTb €H3MMIB, TPaHCNOPT €MNEeKTPOHIB B MITOXO-
HAOPIAX Ta perynaTopHux 6inkis knituH [3, 5, 6].

MeTta pocnigxeHHs. BctaHoBMTU BNAMB aHrioni-
HY Ha MOKa3HWKWN KapAio- Ta CUCTEMHOI reMoanHaMiKku
KpOniB MpW XPOHIYHIN cepLeBii He4OCTaTHOCTI.

Marepianu i meToan gocnigxeHHsa. [ocniopxeH-
Hs, NpoBedeHi Ha Kponax nopoaun WuHwwnna, macoto
2,5-3,3 Kr, yTpMMaHHA TBapWH Ta CrOCTEepPexXeHHs
npoeoaunu 3rigHo PekomeHnpauii [depxaBHoro dap-
mMakororiyHoro ueHTpy MOS3 Ykpainu [7]. TBapuH pos-
MilLlyBanM OKpeMO B creujianizoBaHux kriTkax. Bci
pocnigHi TBapuHu 6ynu 3goposi, nepebyBanu B cTaHi,
O He BMNMMBaB Ha pyx ekcnepumeHTty. B pocnigxeH-
HS HE 3anyvanu TBapwWH, KON BOHW HE MPOWLLNK Big-
NoBigHWUM KapaHTUH. EkcnepuMeHTanbHi OCNiAXeHHSA
npoBOAMIIN 3 AOTPUMaHHAM eTudHux Hopm (Directive
86/609/EEC) nonoxeHb €BpoONencbKoi KOHBEHLiI Npo
3axuct 6e3xpebeTHUX TBapWH, SIKi BUKOPUCTOBYIOTLCS
ONA eKcnepuMeHTiB Ta HaykoBux Uinen (2005) Ta
«3aranbHNX ETUYHUX NPUHLMMIB EKCNEPUMEHTIB Ha
TBapuHax» (2013). Y rocTpoMy ekcnepumeHTi (Hapko3:
ypeTtaH 1r/kr) nicna kateTepusauii niBoOro LUnyHoOYKa
cepus peecTpyBanu rofioBHi mapameTpw kapgio- Ta
CUCTEMHOI remoauHamikvm [8] — MakcMManbHUA TUCK
nisoro wnyHo4ka (Pwmax), cuctemMHWi apTepianbHui
Tnck (CAT), yactoTy cepueBux ckopodeHb (UCC). Yci
nokasHukn peectpyBanu Ha npunagi HP VIRIKAUA
component Monitoring System (Hewlet Packard,
HimeuumnHa), Takox po3paxoByBanu cepueBuin iHOEKC
(Ci, mn/mM?/xB), cucToniunmin iHgekc (Cwul, mn/m%/xs),
pobounii ygapHuii iHgekc nisoro wnyHouka (PYINL,
kr M/M?/xB). PoBouuii inaekc nisoro wwnyHouka (PINILL
Kr M/MZ/XB), nebit cepua (O, mn/c), yoapHui ob’em
kposi (YOK, wmn), xBunuHHuin o6'em kposi (XOK,
MI/XB), 3aranbHui nepudepiiiun  onip (3MCO,
am/cm?). XpoHiuHy cepueBy HegocTaTHicTb (XCH) y
KporniB MogentoBanu BHYTPILUHBOBEHHVM BBEAEHHSIM
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Tabnuusa 1 — Bnnue aHrioniHy Ta MinapoHaTy Ha MOKasHWKKU Kapaio- Ta CMCTEMHOT remoguHaMiku y kponie 3 XCH Ha

35 oGy ekcnepuMeHTy

YcCC, Pwmax, CAT, XOK, YOK, Cul,
pyna TBapvH n 2
ya/xs MM.pT.CT. MM.pT.CT. Mn/xB XB Mn/m/xs
IHTaKTHi 15 271+6,3 155414 15048,0 1,08+0,02 3,98+0,08 45091221
XCH(koHTponb) 6 288+7,2 144+7,8 166+7,2 0,86+0,02 3,02+0,06 4115+138
XCH+wmingpoHat, | 6 297+43,3 13145,2* 166+10,2 0,77+0,03 2,59+0,02 4117+120
250 mr/kr (+3,1%) (+7%) (0%) (-10%) (-14,2%) (+0,04%)
XCH-+aHrioniH, 15 286+5,6 148+8,8** 160+7,0 0,98+0,04** | 3,35+0,07** 4284+262
100 mr/kr (+21%) (-3,6%) (+13%) (+11%) (+4%)

TMpumimku: * — p<0,05 NOPIBHAHO 3 KOHTpPoONeM; ** — p<0,01 NOPIBHAHO 3 MINAPOHATOM.

OOKCOPYOIUUHY B KyMynaTUBHIN fo3i 15 mr/kr, nogine-
HOI Ha 6 iH'ekuin npotsarom 14 gHiB. B gocnigkeHHi
3acTocoByBanu OokcopybiuuH «E6ese» 50 mr/25 mn
(E6eBe dPapma Necpomiot XHPIHI, AscTpis). dokco-
pybiunH po3soannn isioNoriYyHMM PO3YMHOM 3rigHO
iHCTPyKUii Ao 25 mn i BBogunu B A03i 2,5 mr/kr
(0,125 mn/100 r) BHYTpPILUHLOBEHHO 1 pa3 Ha 2 obu
npoTsarom 14 gHis. AHrioniH kponsam Beogunu 1 pas Ha
000y BHYTPILLUHBbOLLYHKOBO B 403i 100 mr/kr y Burnsagi
cycneHsii 3 TeiHOM-80 napanensHO BBEOEHHIO JOKCO-
pyGiunHy npotsrom 14 pgi6, a notim we 21 ageHb.
MapanenbHo 3 aHrioniHoOM BBOAMMM NpenapaT Mefb-
poHito Mingponat (AT, MpiHaekc, JlaTsis)) BHYTPILLHBO-
LWAYHKOBO B A03i 250 mr/kr. TBapuHu Gynun noaineHi
Ha 4 rpynu: 1 rpyna — iHTakTHi (15 kponiB), 2 rpyna —
KOHTpOnbHI, HenikoBaHi 3 XCH, skum BBognnu @isio-
noriyHMn posdnH 3 TeiHOM-80 (6 kponis), 3 rpyna —
TBapuHn 3 XCH, skum BBoamnu AHrioniH (15 kponis),
4 rpyna — tBapuHu 3 XCH, akum BBogunu MingpoHat
(6 kponi.).

Pesynbtatn pocnigxeHb 06pobneHi 3 3acTocy-
BaHHAM CTaTUCTUYHOIO MAaKeTy MiUeHsiNHOI nporpamu
«STATISTICA®» for Windows 6.0 (StstSoft Inc
NAXXR712D833213FANS), a Takox SPSS16.0,
«Microsoft Excel 2003». [JocTOBipHiCTb BigMiHHOCTEN
MiXX eKCnepuMeHTanbHUMKU rpynaMu ouiHloBanu 3a
ponomoroto t-kputepito  CTblogeHTa Ta U-KpuUTepito
YiTHi-ManHa. [ns BCix BuMAIB aHanisy crtaTtucTU4HO
3HaYMMMMK BBaXKanu BigmiHHoCTI npu p<0,05.

Pe3ynbTaTn gocnigkeHHA Ta iX 06roBopeHHs.
Ha nigctaBi oTpMMaHux gaHuUX BCTAHOBMEHO, WO Yy

KponiB, AKMM MOAENIoBanu XpoHidYHY cepueBy Heao-
CTaTHICTb Ha 35 o0y NOpPYLLYOTLCS MOKa3HMKN Kapaio-
Ta CWUCTEMHOI reMoauHaMiku, noHmwkeHHs YOK Ha
24.,1%, P Ha 31,8% Ta PYIJILW Ha 27,5% (Tabn. 1).

Takox cnoctepiraetbcs  nigBuweHHs  CAT
(+10,7%) Ta noHwxeHHi Pmax Ha 22,6% Ha doHi nig-
BuLeHHA YCC (Tabn. 2).

IHWI NOKasHWKKM, sIKi XapakKTepusylTb Kapgio- Ta
CUCTEMHY reMofMHaMiKy MaloTb TEHAEHLi0 OO NOHU-
XeHHs, kpim 3IMCO, Wwo cTBepoXyE MOPYLUEHHSI CKO-
poyeHb cepusi. BctaHoBneHo, wo kypcose (35 gib)
BBeAEHHSA napanenbHo i nicns dopmyBaHHs XCH
AnrioniHy B fo3i 100 mr/kr Beno oo Hopmanisadii no-
KasHWKIB KapAio- Ta CUCTEMHOI remoguHamiku. Tak,
PIJIWL 3poctae Ha 30%, PYIJILL Ha 29,4%, Pmax Ha
21,3%. lNpn BBEAEHHI KPONAM aHamnoriYyHUM KypCcoMm
MingpoHaTy B gosi 250 mr/kr BUMKNMKano noganblue
najiHHA MNOKa3HWKIB MOPIBHAHO 3 rPyrok KOHTPOIsS
abo nokasHMKM OOCTOBIPHO He 3MiHoBanucsa. B rpyni
TBapuwH, sikMMm BBOaunM MingpoHat 3HadeHHs CAT
Oynu Ha piBHi HenikoBaHux TBapuH 3 XCH. B rpyni
TBapuH 3 XCH, wo otpumyBanu AHrioniH, cnocrepira-
nacs TeHaeHuis go noHmxkeHHs YCC, B ToM e 4Yac gk
B rpyni TBapwH, skux nikysanu MingpoHaTtom uen no-
Ka3HMK 3pOCTaB MOPIBHAHO 3 TPYMoOK HEMiKOBaHMUX
TBapuH. MingpoHaTt npMBoAuB 40 AENPECii UMX Nnokas-
HUKIB remoanHamikn. AHrioniH He MaB [OCTOBIPHO
BnnuBy Ha nokasHuk CAT y tBapuH 3 XCH. B rpyni
TBapWH, AKUX MikyBanu aHrioniHom, nokasHuk 3MCO
3HU3MBCA Ha 10,7% MOPIBHAHO 3 rPyrnok KOHTPOIH,
WO cBigyaTb NpO BNAMB npenapaTty Ha eHgoTeninsa-

Tabnuusa 2 — Bnnue aHrioniHy Ta MingapoHaTy Ha NOKa3HWKW Kapaio- Ta CUCTEMHOI reMoauHaMiku y kporie 3 XCH Ha

35 noby ekcnepumeHTy

a, 5 PILL, PYIJILL,

Mpyna TBapuH n mn/c Elnisiol areiEn KT M/M?/XB KT M/M?/XB

IHTaKTHI 15 16,89+1,5 12834+1070 9435850 34,8412 8
XCH(koHTponb) 6 14,33+0,4 15430620 64321934 25,1+2,3
XCH+wmingpoHat, 250 mr/kr 6 14,22+0,3 15549+470 (0%) 6300702 24,2+2.8

(0%) (-2%) (-3%)

XCH-+amrioniH, 100 mr/kr 15 15,46%0,3 13785+230** 8300+£900** 32,5+3,1**

(+7%) (-10,7%) (+29%) (+29%)

TMpumimku: * — p<0,05 NOPIBHSAHO 3 KOHTpPoONeM; ** — p<0,01 NOPIBHAHO 3 MINAPOHATOM.
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NexXHi MexaHiamu perynsuii CyaUHHOro TOHyCy npu
XCH. B rpyni TBapuH, ki oTpumanu MingpoHaT, noka-

ExcnepumeHTanbHa meaumuunHa i mopdonoris

nepesarn AHrioniHy nepeg MingpoHatom, wopo 3ai6-
HOCTI BiAHOBMIOBATV PYHKLiIOHaNbHY aKkTUBHICTb Cepus.

BucHoBku

Mpu XCH y kponiB, WO BUKNUKaHa BBEOEHHSAM [OK-

copyOiumMHy BCTa@HOBMEHI MOPYLUEHHSA MOKA3HUKIB

Kapgio- Ta CMCTEMHOI remoauHaMmik1, AKi xapakre-

pY3YI0Tb CKOPOTNUBY aKTUBHICTb MioKapay.

2. AwnrioniH B go3i 100 mMr/kr npy BHYTPILUHBOLLINTYHKOBO-
My BBeLeHHi kponsam 3 XCH BigHOBMOE ANCHYHKLO
NiBOro LUNYHOYKA, WO BiJOOPaXKEHO 3POCTaHHSAM
P Ha 30%, PYIJILW Ha 29,4%, Pmax Ha 21,3%.
MepcnekTBM nopganbluMx AocnimkeHb. [1na-

HYIOTbCA noAanblli eKCnepuMeHTanbHi MOPIBHAMbHI

[OCHIOXEHHSA BNAMBY aHrioniHy 3 iHWMMK, KpiM Ming-

3HKK 3MCO 3anuwaBcst Ha piBHi KOHTPOIO.

B pesynbTati npoBegeHux gocnigxkeHb BusBneHo, 1.
o Kypcoe 35-0000Be BBEAEHHS aHrioniHy B Ao3i 100
MP/KI  BHYTPILLUHBOLLUSYHKOBO KpPONSIM MapanenbHo Ta
nicns oopMyBaHHA XPOHIYHOI CepueBOoi HEAOCTATHOCTI,
sika Oyna BMKIMKaHa BBEOEHHAM [OKCOPYOiLUuHY, BENO
00 YCYHEHHS OUCYHKUIT NiBOro LWNyHoYKa, Wo BuUpa-
xanoca B nigsuweHHi PINILL Ha 30%, a PYIIW Ha
29,4%, nNigBULLEHHIO TUCKY B IiBOMY LUMYHOYKY Ha
21,3%, noHwxkeHHio 3MNCO Ha 10,7%. Takox aHrioniH
nigsmwysaB XOK Ha 13%. OTpumaHi faHi Wwono Bnnu-
BY aHrioniHy NOpiBHAHO 3 MINAPOHATOM Ha MOKa3HWKK

j i ) poHaty, MeTaboniTHUMK eHD,OTerIiOFIDOTeKTOpHVIMVI
Kapglo- Ta CUCTEMHOI remMoaguHaMIKN CTBEepaXYHTb 3acobamu.
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BNUAHUE AHTMONMUHA HA NOKA3ATENN KAPOAUO- U CUCTEMHOW FTEMOAUHAMMUKN

NMPU XPOHUYECKON CEPOEYHON HEQOCTATOYHOCTHU Y KPOJIUKOB

HazopHas E. A.

Pe3stome. [Npu XpoHM4eckon cepaeqHONn HeaOoCTaTOMHOCTM OTMEeYaeTCs CHmKeHue BModoCTymHOCTU oKcuaa
asoTa W noBbllLaeTcs ero Aerpajaums. B ceasu ¢ atum 6binm nccneaoBaHbl NpenapaTbl, Y KOTOPbIX MOTYT NposiB-
NATLCA 3HAOTENMONPOTEKTNBHBIE CBONCTBA. Llenbto paboTkl 6bino uccnegoBaHue BAUSHUSA AHMMONMHA Ha Mokasa-
Tenu Kapamo - U CUCTEMHON reMOAUHAMUKN NMPU XPOHNYECKON CepAeYHON HEQOCTaTOYHOCTM Y KPOSTMKOB. XpOHMYe-
CKYIO CepAeyHyH0 HELOCTATOYHOCTb Y KPOJIMKOB MOLENUPOBAnu BHYTPUBEHHBIM BBEAEHMEM OOKCOPYOuLmMHA. AH-
MMONWH Kponukam BBOAWMIM 1 pa3 B CyTKU BHYTPWXKENyOo4HO B Ao3e 100 mr/kr B BUuae cycneHsum ¢ TBuH-80 napan-
nenbHO BBEAEHWIO JOKCOPYOMLIMHA B TeueHue 14 cyTok, a notom ele 21 aeHb. [NapannensHo ¢ AHIMONMHOM BBO-
avnun MungpoHaT BHYTpuKenyaoyHo B gose 250 mr/kr. QHOOTEeNMNpOTEKTUBHYIO aKTMBHOCTb NpenapaToB onpeae-
AN MO N3MEHEHNSAM OCHOBHbIX MApaMeTPOB KapAMo- U CUCTEMHOW reMOAMHAMUKKN. YCTaHOBUMK, YTO B YCINOBUSAX
XPOHNYECKON cepe4HON He[oCTaTOMHOCTU Y KPOSIMKOB HapyLLAoTCA MokasaTenu Kapano- U CUCTEMHOW remMoan-
HaMUKW, CHUXKaeTCs yaapHbIi 06beM KpoBU, pabounii MHAEKC NEBOro Xenyaodka, pabounii yoapHbIn MHOEKC NeBo-
ro Xenyzouka. YCTaHOBMEHO, YTO KypcoBoe (35 CyTOK) BBeAeHmne napannensHo 1 nocne opMmpoBaHns XpoHnye-
CKOW CepaeyHon HeaocTaTodHOCT AHrmonmHa B go3e 100 Mr/kr npyvBEno K HopManu3auumm nokasaTenen kapamo- 1
CUCTEMHOM remoavHamuku. Tak BBEAEHME aHIMONMHA NoBbIWano pabouni MHOEKC NEBOro Xenyaoyka, pabouni
yAapHbIA MHAEKC NeBOro xenyaodka, MakcMmanbHoe AaBneHve. BeegeHve kponvkam aHanornyHbiv kypcom Mun-
JpoHaTa BbI3Bano AanbHelee NageHve nokasarenen no CpaBHEHUIO C rPYNMON KOHTPOMS MW nokasaTenu goc-
TOBEPHO He U3MeHANUCh. MonyyeHHble AaHHbIe O BAUSAHUM AHIMONMHA NO cpaBHEHWO ¢ MungpoHaToM Ha nokasa-
Tenu Kapamo- 1 CUCTEMHON reModMHaMUKN yTBEPXKAAIOT NnpenmMyLlectsa AHrnonuHa nepeg MungpoHaTom, rno cro-
cobHOCTV BOCCTaHaBNMBaTb (PyHKLMOHAmMbHYO aKTUBHOCTbL cepaua.

KntoyeBble crnoBa: aHIVoMMH, MUNGPOHAT, XPOHMYecKas cepaeyHas HedoCTaTOMHOCTb, MapKepbl Kapavo-
N CUCTEMHOW reMoANHaMUKK, SHOOTENNN-3aBUCUMbIE MEXaHWU3MbI PErynaumu.
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Angioline Influence on the Cardio and Systemic Hemodynamics Markers

in the Rabbits with Chronic Cardiac Insufficiency

Nagorna O.

Abstract. During the experiments on rabbits with chronic cardiac insufficiency simulation, modeled by intra-
venous doxorubicin cardiovascular abnormalities and systemic hemodynamics, next results were established.
Angioline usage at a dose of 100 mg/kg restored the parameters that characterize the contractile function of the
heart and have advantages over endothelioprotector of indirect action by mildronat.

Identifying the pathogenic targets in chronic cardiac insufficiency contributes to more effective searching
drugs of targeted treatment of key indicators of myocardial metabolism function in order to improve the effi-
ciency of this pathology treatment. In the chronic cardiac insufficiency cardio hemodynamic indicators are simul-
taneously being excited determining pumping heart function and in response to the decrease in cardiac output
and systemic hemodynamics parameters associated with an increase in peripheral vascular resistance. Not only
development of oxidative and nitrozyl stress was observed in this pathology, but also endothelial dysfunction
which prevent adequate blood regulation, have deleterious effect on cell membranes and DNA structure, en-
zymes activity, electron transport the mitochondria and regulatory proteins in the cells. Taking into consideration
that in chronic cardiac insufficiency decrease of nitrogen oxide bioavailability and increase of its degradation
occur the drugs with endothelioprotective action have been examined. Inhibitors of APE, the blockers of angio-
tensin Il receptors, metabolititropic drugs (meldonium, the derivatives of succinic acid, arginine) have indirect
endothelioprotective action. In the research and production association, «Pharmatron» the direct endotheliopro-
tector Angioline has been synthesized. Its action was examined on the nitrogenium oxydatum markers in the
rat's myocardium in the chronic cardiac insufficiency.

The purpose of the study is to examine the angioline influence on the cardio- and systemic hemodynamics
in the rabbit’s chronic cardiac insufficiency.

Methods of research. Experiments were conducted on the Shinshilla rabbits, weighting 2,5-3,3 kg. Experi-
ments were made based on European convention about common ethical principles regulations. During the ex-
periment (narcosis: urethanum 1g/kg) after cateterisation of the left ventricle of heart the main parameters of
cardio- and systemic hemodynamics have been registered — maximal pressure in the left ventricle (Pmax), sys-
temic arterial pressure (SAP) frequency of heart contractions (FHC). All markers have been registered on the
apparatus HPVIRIKAUA component Monitoring System (Hewlett Packard, Germany) and also cardiac index
(CI), systolic index (SI), working stoke index of the left ventricle (WSILV), working index of left ventricle (WILV),
stroke volume (SV), minute volume of blood (MVB), total peripheral vascular resistance (TPVR). The chronic
cardiac insufficiency has been modulated by doxorubicine injection in cumulative dose of 15 mg/kg intrave-
nously, divided in 6 injections during 6 days. Angioline has been injected 1 time per day intraperitoneally in the
dose of 100 mg/kg as suspension with Twin-80 combining with doxorubicine per 14 days and then per 21 days
also. Combining mildronat as the drug of comparing in the dose of 250 mg/kg has been injected intraperito-
neally. There were four groups of rabbits: 1% group — 15 intact rabbits, 2™ group — controlled 6 rabbits with car-
diac insufficiency, 3% group — 15 rabbits treated with angioline, 4" group — 6 rabbits treated with mildronate.

Results. It was found out that in the chronic cardiac insufficiency on the 35" day the markers of cardio and sys-
temic hemodynamics have been disturbed: stoke volume was down by 24,1%, working stoke index of the left ventri-
cle was down by 27,5%, working index of the left ventricle — by 31,8%, maximal pressure in the left ventricle — by
22,6%, systemic arterial pressure — by 10,7% and tendency to rise frequency of cardiac contractions and the total
peripheral vascular resistance. Angioline in the dose of 100 mg/kg normalized the markers of cardio and systolic
hemodynamics. The rise of working stroke index of the left ventricle on 294% was stated, working index on 30%,
Pmax on 21,3%. Angioline caused tendency to decrease of the frequency of cardiac contractions, systemic arterial
pressure and the total peripheral vascular resistance (-10,7%) comparatively with the control group. Mildronate had
not shown the normalizing influence on the markers of cardio and systemic hemodynamics.

Conclusions. In the cardiac chronic insufficiency in rabbits caused by doxorubicine influence it was stated
the disturbances of the markers of cardio- and systemic hemodynamics characterizing the myocardium contrac-
tions. Angioline in the dose of 100 mg/kg intraperitoneally usage by the rabbits with chronic cardiac insufficiency
restored the left ventricle dysfunction that is reflected by rise of maximal pressure in the left ventricle by 21,3%,
working stroke index of the left ventricle by 29%, working index of the left ventricle by 29%.

Keywords: angioline, mildronat, chronic cardiac insufficiency, markers of cardio- and systemic hemody-
namics, endothelium-dependent mechanisms of regulation.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicns peyeH3ysaHHs
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ExcnepumeHTanbHa meamuunHa i mopdonoris

lMenux EnuHa, No6a TambsiHa, Qapuli Anekcel, F'no6a JlunuaH

KNETKN AN®®Y3HOWN 3HAOKPUHHOW CUCTEMbI (A3C)
SHAOMETPUA MATKN MHTAKTHbIX KPbIC B PA3HbIX ®A3AX
3CTPAJIbHOIO LKA

FocyaapcTBeHHbIN MeAULIMHCKMIA U (hapMaLeBTUYeCKUM YHUBEPCUTET
mmeHun Hukonae Tectemunuany, Pecny6nuka MongoBa

Llenb gaHHoW paboTbl — M3y4veHune Tonorpacduu,
MopdonorMn 1 rnctToU3nonornm KneTok anddysHomn
3HAOKPWHHON CUCTEMbl 3HOAOMETPUS MaTKM MHTaKT-
HbIX KPbIC B pasHbix asax 3CTPanbHOro LUKMa
(acTpyca 1 nokosi).

OCTpyc xapaKTepusyeTcs YMeHbLUeHeM Konmye-
CTBa KIETOK, coaepXalume CEPOTOHMH, a TaKkke CHU-
XXEHMEeM KONM4yecTBa CEPOTOHWH CoAepXaLUmX rpaHyn,
M WX WHTEHCMBHOCTM chriyopecueHumn. CHUMxeHne
coAepXaHus CepoToHMHa B MaTke B acTpyce o6y-
CNOBMEHO rMNaBHbIM 06pa3oM 3a CYET YMEHbLUEHUsI
CMHTE3a 1 HaKoNseHNs 3Toro GMOreHHOro aM1Ha, 4Yem
3a CHET yCuneHus ero cekpeumn.

KnroueBble cnoBa: auddysHas 3HOOKPUHHAA
cucTemMa, MaTka, CePOTOHUH, 3CTPYC.

AxTtyanbHocTb. OgHOW 13 rMaBHbIX 3a4ay coBpe-
MEHHOWN OHKOTMHEKONOornn SBNSEeTCA u3yyeHue pas-
NMYHBIX acnekToB naTtoreHesa npegpakoBbIX Npolec-
coB [12] n paka wenkn maTkm [10]. Knetkn guddys-
HOW 3HOOKPUHHOW CUCTEMBI Y4aCTBYHOT B (h13MOnoru-
YecKMx npoueccax, KOTopble NPOTEKaT LMKINYECKM B
MaTKe: oBapuarbHO-MEHCTPYyarbHbIN LUK Y KEHLUMH
N 3CTParnbHbIA LMK Y XUBOTHbIX [2, 7].

OnddysHas saHOOKPUHHAA cucTemMa MaTku XOTS U
npeactaBnseT cobow  foKanbHYK  perynupyoLLyto
CMCTEMY, OHa MOLOYNUPYEeTCS HEePBHbIMU U 3HAOKPUH-
HbIMW CTUMYNaMMU.

M3 Bcex BUOreHHbIX aMMHOB CEPOTOHMH SBNSETCH
caMbIM pacnpoCTpaHeHHbIM B AN dY3HON SHAOKPUH-
HOW cucteme, rae OH AEeUCTBYET Kak TKaHEBOW rOPMOH
[17].

BBegeHve 3K30reHHOro cepoTOHMHA 3penbIM Kpbl-
caM MpuBOAMIIO K pafuKanbHblM U3MEHEHUsIM B 3CT-
panbHOM uukne [4], KoTopble NPOSBMANUCL B yBENK-
YeHMU ero MnpOoJOIMKUTENBHOCTM 3a CHET nepuoga
nokosi [20].

YyBCTBUTENBHOCTb U30NIMPOBAHHOW MaTKM KpPbIC K
CEepOTOHMHY Obina yBenuuyeHa B acTpyce [16] u npu
BBEJEHUN 3CTpagmona Kpbicam ¢ yaaneHHbIMU ANYHN-
Kamu, B TO BPEMS KaK YPOBEHb CEPOTOHMHA B MaTo4-
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HbIX TpybGax u B MaTke B 3CTpPyCe ObINO HMXE, YeMm Y
KpbIC B dhase NoKos aCcTpanbHOro umkna [5].

Llenb gaHHon paboTbl — n3yyeHue Tonorpadumn,
MOPAONOrnn U rMCTOPU3NONOrMmn KNneTok andysHomn
9HOOKPUHHOM cucTembl (O3C) asHOoomeTpus Matku
WHTaKTHbIX KPbIC B pa3Hbix hazax acTpanbHOro Lukna
(acTpyca n nokos).

O6bekT M mMeToAbl uccnegoBaHus. Hawu akc-
nepumeHTbl Obinn NpoBefeHbl Ha 26 Genbix nabopa-
TOPHbIX KpbiCax ¢ maccon Tena 160-180 rpamm, noa-
AEepPXKMBaOLWUXCH NPU CTaHOAPTHBLIX YCNOBUSX BMBa-
pusa: u3 Hux 10 B pase acTpyca u COOTBETCTBEHHO 16
B pase gmactpyca (nokost unu koHTpons). Cogepxa-
H/WE XMBOTHbIX W 3KCMEPWMEHTbl MPOBOAUMUCH CO-
rmacHo npasun EBponerickon KoHBeHUMM OTHOCK-
TENbHO 3alMTbl MO3BOHOYHBLIX >XUBOTHbIX, KOTOPbIE
MCMONb3YIOTCA B 3KCMEPUMEHTarbHbIX MUCCreaoBaHu-
AX U C OpYrov HayyHow uenbto [European convention
for the protection of vertebrate animals used for ex-
perimental and other scientific purposes. — Council of
Europe, Strasbourg, 1986. — 53 p.].

MemoOdsI uccnedoeaHust:

1. BnazanuwiHbili ma3ok. [NogpasaeneHune Kpbic
Ha rpynnbl NPoOM3BOAMIOCH NYTEM UCCNEefoBaHUsS Ba-
rMHanbHOro mMaska. B cOoTBETCTBMM C 3TMMU AaHHBLIMU
Obiny BbIOpaHbI XXMBOTHbIE B (ha3e 3CTpyca U MOKOos.

2. Op2aHomMemputro NPOBOAUIIN NYTEM U3YyYEeHMUS
Cpes3oB cpefHel TPeTU MaTKU, MOSyYEHHbIX B KPMO-
crate, TonwmHon B 15 mMkm, npu manom (x10) ysenu-
YEHUM IIOMUHECLEHTHOTO MWKPOCKONa C MOMOLLbIO
creumnanbHoii ceTkn (lom? pasaenéHHblii Ha MM?).
Bbina nsmepeHa TonwmHa aHOOMETPUS.

3. BbisisnieHue knemok cucmembi 43C, codep-
JKauwjue cepoOMmMOHUH 0 2UCMOTFIOMUHECUEHMHOMY
memody (V. Lutan, 1985).

4. Mopgomempusi nposBogunacb C MNOMOLLbIO
NOMUHECLEHTHOrO MUKpOocKona npu 6onbLiom yBenu-
deHUn (x90) C MOMOLLBIO creLmanbHoit ceTkn (1om?
pasaenéHHbIN Ha MM?) 1 Bbinu U3yyeHb! KNeTKU SHAO-
meTpus. MopdomeTpua BknoyaeT HECKONMbKO napa-
METpPOB:
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a. onpepeneHve pasmepa KneTok: ASWHBI, LUMpK-
Hbl, KONMMYECTBa BHYTPUKIIETOYHbIX FpaHyn, co-
Aepxallime CEepPOTOHWH W WX WHTEHCUBHOCTb
dnyopecueHLum, YTO yka3blBaeT Ha KOHLEHTPa-
uMo cepoToHuHa B kneTke. O6BLEM KNeTok pac-
cuntbiBanM no dopmyne ApHonbaa [14]:
V = m/6x (AB)?, rae A n B - aBnsiotca guamert-
pamn kneTtok. KonuyectBO BHYTPMKMETOYHbBIX
rpaHyn cepoTOHMHA, UX pa3Mepbl K KOHLEHTpa-
LMSI CEPOTOHMHA XapaKTepU3ylT CEKPEeTOPHYH
¢hasy umMkna aTMX KIeTokK.

b. onpeneneHve NAOTHOCTU KNETOK, COAEPXKaLLMUX
CEepOTOHMH B 3HOOMETPUN MATKWU, YTO XapaKTe-
pu3yeT WHTEHCMBHOCTb nponudepaunm 3Tux
KNeToK.

C. onpeaeneHune NNOTHOCTU BHEKNETOYHbIX rpaHyn
B 1 MM® 1 UX MHTEHCMBHOCTM hryopecLEeHLINM
YTO MOKa3biBAaET HA WMHTEHCUMBHOCTb CeKpeLumu
3TUX TpaHyn nyTéM AerpaHynsiuMu KreTtok u
AMPy3nn CEPOTOHMHA B MEXKIIETOYHOE Mpo-
CTPaHCTBO.

5. OnpedeneHue cepomMoOHUHOB020 UHOeKca

Ougbgby3HoU 3HOOKPUHHOU cucmeMbl

Mcxoas m3 ocHoBHoM cnocobHocTu kneTtok O3C

CMHTE3UpOBaTb CEPOTOHWMH M3 MPefLIeCTBEHHWNKOB U

HakannMeaTb €ro BHYTPUKMETOYHO, OOHUM M3 UX Xa-

PaKTepUCTUK  SBMASETCH  CEPOTOHUHOBBLIN  WHAEKC

(Lutan V., Pelin E., 2006b). Ero paccuutbiBanm no

cnepywoulen opmyne:

| cepoToHuHa = N KneTtok x V x |,

roe: | cepoToHMHa — CEPOTOHWHOBLIM MHAEKC; N Kne-
TOK — KONMMYECTBO KIMETOK, COAEpXaLlme CEPOTOHMH Ha
1 MKMZ; V — cpegHuii OObEM KNeTKU; | — CpeHNAst UHTEH-
CVBHOCTb (proopecueHLnm 3TUX KNeToK.

OTOT MHAEKC oTpaxaeT obLiee KONMMYEeCTBO BHYT-
PUKNETOYHOIrO CEPOTOHMHA, KOTOPbLIN COAEPXUTCS B
eonHnue obbema (mMacchl) opraHa M KOCBEHHbIM 00-
pa3oM COOTHOLUEHME MeEXOY MHTEHCUMBHOCTbIO Mpo-
Lecca BHYTPUKIIETOYHOIO CUHTE3a U CEeKpeLun 3TOoro
OMoreHHoro ammHa.

6. OnpedeneHue uHOeKca ceKpeuuu K/1Iemok,
codep)xaujux cepoOmoHUH

Cekpeuusi 3TMX KINETOK OCYLLECTBMSETCA NyTeM
3K30UMTO3a rpaHyn. ATOT MHAEKC paccuuTbiBanu no
cnepytowen popmyne [9]:

| cekpeumnmn = (N rpaHyn x I): N KneTokK,

roe: | cekpeuMuM — MHOEKC CEeKpeuun CepoToHuHa; N
rpaHyn — KOMMYECTBO MEXKMNETOUHbIX rpaHyn Ha 1 Mm?;
| — MHTEHCMBHOCTb (hMHOOPECLEHLMN MEKKIETOUHBIX
rpaHysn; N KneToK — KONMYECTBO KNEeTOK, CodepXallmx
CEPOTOHWH Ha 1 MM?.

Pe3ynbTaTbl CccneagoBaHMA U UX obcyxaeHue.
TonwwuHa 3HOOMETpUST B 3CTpyce cocTaBsrsna
0,51+0,04 MM, KOTOpasi NpakTUYecKn He oTnn4vaeTcs
OT KOHTPOMbHOM rpynnbl (dpasa nokos): 0,51+0,04 mm.
Knetkn co cneuudmyeckon dcnyopecueHummn Obinm

oBHapyxeHbl Gonblle B 3HAOMETPUU. VX MMOTHOCTL
coctaBnana 1792,8+476,11, 4To 3HAaYNTENIbHO MEHbLLE
Yem B KOHTpOmnbHOW rpynne (2964,32+67,64). Knetku
ObinNy HebOMNbLWMX pa3MepoB M HeNpaBuITbHON hopMbl
(vawe TpeyronbHon dopMbl). Nx 06bEM cocTaBnsn
922,97452,93, 4TO 3HAYUTENIbHO MEHbLUE YEM B KOH-
TponbHOW rpynne (2964,32+67,64). COOTBETCTBEHHO
KNeTKN Takke cogepkanu MeHbLUe rpaHyn, KoTopble
Obinn 1 Gonee Menkumu. B cpeaHem ogHa knetka
cogepxana 10,82+0,17 rpaHyn no CpaBHEHWUIO C KOH-
TponbHow rpynnow (17,77+0,14), roe oHn 6binn 1 6o-
nee KpynHbix paamepoB. VX MHTEHCUBHOCTL (hryopec-
ueHuumn coctasnsana 0,12+0,002, 4yTo ObINO MeHbLUe
yem B nepuoge nokos (0,18+0,002). MNMomumo 3TmX
KNeToK, coAepxaliue CEepoTOHWH, B MX Henocpeact-
BeHHou 6nmnsoctn Bbinu obHapyxeHbl U dnyopecum-
pylowme rpaHynel. Wx nnoTtHocTb coctaensna
30076,7+1189,01 rpaHyn Ha 1Mm?2, KOTOpble aHarno-
MYHbl NAOTHOCTW TpaHymn W3 KOHTPOMbHOMW rpymnnbl
(29491,38+930,14). HTeHcmBHOCTL hritoopecLeHumnn
aTuX rpaHyn coctaBnana 0,04+0,002 eguHuu, 4TO
He3HauUTENbHO HMXE Y4eM B KOHTPOSMbHOW rpynne
(0,05+0,002).

B acTpyce Mbl KOHCTaTMpOBanmM MWHUMAanbHOE
3Ha4YeHMe CepOTOHMHOBOIO MHAEKCA, TO eCTb OTMeYa-
N0Cb HU3KOE KOMMYECTBO BHYTPUKIETOYHOro CepoTo-
HMHa W CaMbli HU3KUA WHOEKC CeKpeuuu, 4YTo COOT-
BETCTBYET CHMKEHHOMY KONIMYECTBY Y BHEKNETOYHOrO
CepoTOHMHA. Takke 3TW ABa WHAEKCA CHWMXaTCH U
nocne agMUHMUCTpaumm acTporeHos [9] (puc.).

Mbl BUOAWM, YTO >XEHCKMEe NOfoBble rOPMOHbI MO-
ryT MOOynMpoBaTb aKTMBHOCTb CEPOTOHMHA, YTO Obl-
no pokasaHo u Klink R. n coaet. (2002). BeegeHue
9K30reHHOro 3CTpOreHa BbI3bIBAKOT aHanornyHble U3-
MeHeHus B 3HOOMETPUU KaK B 3CTpyce, a BBeAeHue
nporectepoHa N3MeHeHNsi xapakTepHble Ans nepuoga
nokosi [9].

[MonyyeHHble OaHHble KOPPENWpYlT C pesynbTa-
Tamu Ichida S. n coaBT. (1984) koTopble yTBEPXKAAIOT,

NMoko#

3cTpyc 3CTpOrexsl Mporecrepou

@ CepoTOHMHOBbLIA MHAEKC B MHAEKC CeKPEUMM CEPOTOHWHA

Puc. CepoTOHNHOBLIN MHAEKC N MHOEKC CEKPELMN
CEepOTOHUHA B 3HAOMETPUM B 3CTpyCe, B Nepuoae nokos u
ONS CpaBHEHWUs Nocne BBEAEHWSI 9K30reHHOro acTporeHa n

nporecTtepoHa
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4YTO BBEAEHME 3CTpaamona N3MeHST TOMNBbKO Konuye-
ctBO 5-HT peuenTopoB, HO He y4yacTByeT B MeTabo-
nM3me cepoTOHMHA. TOYHO TakkKe aKTMBHOCTb MOHO-
amMMHOKCMAA3bl B SHOOMETPUM HaYMHAET MOBbILATLCH
cpasy nocrne oBynsauuW, JOCTUras MakcuManbHOW ak-
TMBHOCTU B CEpeauHe CEeKpeTopHON dhasbl oBapuanbHO
-MEHCTpyanbHOro uuKna u AOepXUTCAa Ha BbICOKOM
YPOBHE B TeyeHue Bcen 3Ton asbl [18]. AHanmanpys
3TN AaHHble, MOXHO 3aKM4YMTb YTO KOMMYECTBO Cepo-
TOHVWHa B MaTke BapbupyeT B 3aBWCMMOCTM OT a3
3CTpanbHOro uukna 4to Obino gokasaHo Pelin E.,
(2006); Schmidt G. U coasr., (1988). B 1974, Kypckun
M. ., bakwees H. C., KOTOpble yCTaHOBWIMK, YTO Cy-
LLleCTBYET NpsiMas CBA3b MeXy HaKonmeHnem cepoTo-
HVYHa B MaTke ¥ BblpaboTKOM 3CTPOreHOB B AVYHUKaX.

Cnegyet oTMeTUTb, YTO coAepKaHne CepoTOHUHA
B runoTtanamyce n MaTke HaxoguTtcs B obpaTHom 3a-
BMCMMOCTWN Ha pasHblX CTagusiX 3CTParnbHOro LMKNa.
Takum ob6pasom, B runotanamyce 6binl cambli BbICO-
KM YpOBEHb CEPOTOHMHA B 3CTPYCE, B TO BPEMS KakK B
mMaTke, MO HalWM AaHHbIM, B TOT e nepuog oTMme-
yarncs cambli HU3KUI YpOBeHb CepoToHuHa. N Haobo-
pOT, KOrAa ypoBeHb CEPOTOHMHA B runoTanamyce 6bin
MUHUManeH [1] B Hawmx onbiTax OTMeYancs cambii
BbICOKMI YPOBEHb CEPOTOHMHA B MaTke.

Ponb cepoToHWHa B npoueccax KneToyYHon npo-
nudpepauun n gnddepeHUnpoBke, Kak usnonormnde-
CKOM, TaK W 3MoKa4yeCTBEHHON, OTKpbiBaeT GonbLuve
BO3MOXHOCTU WCMONb30BaHUS 3TOTO aMuHa B Meau-
LMHCKOWM npakTuke. Takum obpasom, CEpOTOHWH MO-

ExcnepumeHTanbHa meaumuunHa i mopdonoris

XeT OblTb UCMONb30BaH ANSA MOBbILIEHNS YCTONYMBO-
CTU K XUMMOTEpanuu, a Tawkke MNoTeHUMpoBaHUs eé
TepaneBTu4eckoro agpgekra [15].

Tem He MeHee, IO HACTOSILLErO BPEMEHU He peLue-
Hbl OCHOBHbIE MOMEHTbI TMCTOM3NONOrK 1 BUOXMMUM
knetok JOC maTtku: U3MEHEHMS B CUHTE3€E U CEKpeLn
Bronornyeckn akTMBHbIX BELLECTB B (hM3MONOrMYeCcKmx
npoueccax (3CTpyc, OBapuanbHO-MEHCTPYarbHbIN
umkn, 6epeMeHHOCTb, poAbl, NocrneponoBas WMHBOMKO-
UMa MaTku) M MaTONOMMYECKMX COCTOsHMM (BOcna-
neHne, pocT OMyXonu), BO3MOXHOCTb LieneHanpaBrieH-
HbIX W3MEHEHWN 3TUX YHKUMA C LEenblo KOppekumm
OTKIMOHEHMUIN OT HOPMbI M TEPANEBTUYECKNX LIENEN.

BbiBoa. OcTpyC xapaktepu3yeTcsi yMeHbLUeHNEM
KONMMYecTBa KINETOK, CoAepXallne CEpPOTOHMH, a Tak-
e CHVXEHMEM KOnM4ecTBa CEPOTOHMH COAepXaLimnx
rPaHyn U UX MHTEHCUBHOCTW ntoopecueHunn. ITu
AaHHble, Hapsay C MOCTOSIHHbIM YMCMOM BHEKIEeTOoY-
HbIX rpaHyn ykasblBalT Ha TO, YTO CHWXEHWe copep-
KaHusi CepoTOHMHA B MaTKe B 3CTpyce 0ByCrnoBrneHo
rmaBHbIM OBpa3oM 3a CYET yMEHbLUEHWs CuHTes3a M
HaKOMMEeHNs1 3TOro BUOreHHoOro amuHa, 4emM 3a CYeT
YCUINEHUS ero cekpeLmu.

MepcnekTMBbl panbHEWWWX WUCCreAOoBaHUMN.
lMpoBegeHHoOe wuccrnegoBaHWE He ucyeprbiBaeT Bce
acnekTbl OU3MONOrMYECKNX N NaTONOMMUYECKMX acnek-
TOB aKTMBHOCTW XEHCKOW pPenpoayKTUBHON CUCTEMbI.
B cBA3n C 3TMM BO3MOXHO AanbHewllee npoaosiKe-
HWe paboTbl N0 U3y4eHWo ApYyrMx KneTok AnddysHom
SHOOKPWHHOMN CUCTEMbI MaTKW.
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KNITUHN OUDY3HOI EHOOKPUHHOI CUCTEMU (OEC) EHOOMETPIA MATKU

IHTAKTHUX LLYPIB B PISBHUX ®PA3AX ECTPANIbHOIO LIKKNY

Menin Enina, Fno6a TemsiHa, fapilt Onekcil, Mno6a JliniaH

Pe3tome. MeTa gaHoi poboTu - BUBYEHHS Tonorpadii, Mmopdonorii i rictodpisionorii KniTuH Andy3HOT eHaokK-
PUHHOI CUCTEMU EHOOMETPIS MaTKM IHTaKTHUX LLYPIB B Pi3HUX dhasax ecTparnbHOro LMKy (ecTpyca i Cnokoto).

EcTpyc xapakTtepusyeTbCs 3MEHLLIEHHAM KifTbKOCTi KINITUH, O MICTATb CEPOTOHIH, @ TAKOX 3HKEHHAM Kiflb-
KOCTi rpaHyn L0 MICTATb CEPOTOHiH, i iX IHTEHCUBHOCTI driyopecLeHLii. S3HWKEHHSI BMICTY CEPOTOHIHY B MaTLi B
ecTpyc 06YMOBMEHO MOIOBHUM YMHOM 33 PaxXYHOK 3MEHLLEHHSI CUHTE3Y | HAKOMMYEHHST LIbOro GioreHHOro aminy,
Hi>K 32 paxyHOK MOCUITEHHS NOro CekpeLlii.

Knio4yoBi cnoBa: gudysHa eHOoKpUHHA cuctema, maTka, CepOTOHIH, eCTPYC.
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Diffuse Endocrine System (Des) Cells of the Uterus Endometrium

of Intact Rats in Different Phases of the Estrous Cycle

Pelin E., Globa T., Darius A., Globa L.

Abstract. One of the important directions of contemporary gynaecological oncology is the study of various
aspects of precancerous lesions pathogenesis and uterine cancer. The cells of diffuse endocrine system partici-
pate in the physiological and cyclical processes that take place in the genital organs, such as, the menstrual
cycle in women and the oestrus in animals. Among all biogenic amines the serotonin is the most common in the
diffuse endocrine system, which acts as a tissue hormone.

The purpose of the study is examination of topography, morphology, and histophysiology of the uterine en-
docrine diffuse system cells in different estral cycle phases (estrus and estral rest) of intact rats.

Materials and methods. The experiments were performed on laboratory white female rats with a body
weight of 160-180 g, maintained into the standard vivarium conditions. The experimental material was divided
into 2 groups (estrus and rest). Monitoring of estral cycle in rats was performed by vaginal cytology studying.

Results and discussion. Serotonin-secreting cells with specific fluorescence were detected throughout the
endometrium. Their density was 1792,8+76,11 much lower than in the control group (2010,47+101,59). The
cells were characterized by small sizes and mostly by irregular or triangle shapes. Their volume was
922,97+52,93, which is much lower than in the control group (2964,32+67,64). In addition, the serotonin-
secreting cells were contained fewer and smaller granules. Comparative to control group (17,77+0,14) one cell
from this region had 10,82+0,17 granules in average. The fluorescence intensity was 0,12+0,002 units, which
was lower than that recorded in the rest period (0,18+0,002). In addition to serotonin cells in the endometrium,
fluorescent extracellular granules were also detected. They were in close proximity to the serotonin-secreting
cells. Their density was 30076,7+1189,01 granules/Imm?, which is practically similar to that of the control group
(29491,38+930,14). The fluorescence intensity of those granules was 0,040,002 units, which was only slightly
lower than in the control group (0,05+0,002). In estrus was observed the most low serotonin index (especially
the intracellular serotonin) and secretory index (extracellular serotonin) comparative with the estral rest phase.
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Serotonin involvement in the cell differentiation and proliferation processes, both in physiological and em-
bryonic cleavage conditions, opens the possibility of using this amine in medical practice. Thus, serotonin can
be used in onco-gynecology to increase the resistance of the female body to cytostatic agents and to potentiate
their therapeutic effect.

However, until now, many important aspects of the histopathology and biochemistry of uterine DES cells
remain unclarified, such as: changes in the synthesis and secretion of biologically active substances in physio-
logical (estrus, ovarian-menstrual cycle, gestation, labour, post-partum involution) and pathological conditions
(inflammation, tumour growth); the possibility of controlled change of these functions in order to correct devia-
tions from the norm and for therapeutic purposes.

Conclusion. Oestrus is characterized by quantitative diminution of DES cells in the endometrium, numeric
reduction of serotoninic granules in the cells, decreased fluorescence, but with constant extracellular granules
number maintaining. These data shows that the uterine decreasing of serotonin in oestrus is produced predomi-
nantly by slowed down synthesis and accumulation processes, but not by cell secretion increasing.

Keywords: diffuse endocrine system, uterus, serotonin, oestrus.

CratTa Hagivwna 13.09.2017 p.

PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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MHTEHCMBHOCTb PACNPEAENEHNA PEUENTOPOB K NNIEKTUHY
3ABA3U NWEHWLbI B ANYKAX KPbIC NOCJ1IE BBEAEHUA
KEHCKUX NMOJ10BbIX TOPMOHOB BO BTOPOM U TPETBEM
NEPNOAAX BEPEMEHHOCTU

3anopoxckui rocyaapcTBeHHbIM MeAULIMHCKUA YHUBEpPCUTET

Bbino wusyyeHo pacnpefgeneHve peLenTopoB K
NeKTUHaM 3aBS3M MLWEHWLbl SSIMYEK KPbIC C NepBbIX NO
[OEBSIHOCTBIE CYTKM XM3HM B HOPME M Mocne UHTpaBa-
rMHanNbHOrO BBEAEHWS YTpOXecTaHa BO BTOPOM W
TpeTbeMm nepuogax OepeMeHHOCTM WU yCTaHOBMEHO
YMeHbLUEHWEe MMOTHOCTM pacnpegenerHns WGA+-—
peLenTopoB B Kancyne suvyka, Ha uutonnasmaTunye-
cko MeMbpaHe dunbpobnactoB un ¢ubpountos, a
Takke B cocTaBe 6a3anbHol MemMbpaHbl KPOBEHOCHbIX
COCyOOB C yBeNnuyeHnem cpoka HabnogeHus. Y akc-
NepUMEHTarbHbIX XMUBOTHbIX, B OTIIMYME OT KOHTPOIb-
HOW rpynmnbl, B UHTEPCTULUK U B cocTaBe GasanbHoW
MembpaHbl CEMEHHbIX KaHarnbLeB HabntogaeTcsa cra-
OUNBbHO HU3KMIN YPOBEHb 3KCMPECCUMM PeLenTopoB K
NEKTUHY 3aBsI3N MLIEHULbI HA NPOTSXKEHUM MOYTU BCe-
ro nepvoga HabnwgeHus.

KnioyeBble cnoBa: siINYKKW, KPbICbl, NEKTUH 3aBs-
31 MNLUEHNLbI, YTPOXXECTaH.

CBA3b paboTbl C Hay4YHbIMM MpoOrpamMmamu,
nnaHamu, Temamu. PaboTa sBnsetcs dparmeHTom
HWP kadenpbl aHaTomMun 4yenoseka, Tonorpacduye-
CKOW aHaTOMMK 1 onepaTUBHOWN XMpyprum, n kadegpsbl
TMCTOMNOMMMU, LUMTOMOMMN 1 aMBpuonorumn 3anopoxcKo-
ro rocygapCTBEHHOrO MEAMLUMHCKOrO yHuBepcuTeTa
«JleKTMHrIMCTOXMMMYecKasl XxapakTepuctmka mopdore-
He3a OpraHoB M TKkaHel B paHHeM MOCTHaTanbHOM
nepuoge B HopMe K akcnepumeHTte», Ne roc. perncr-
pauun 0109U003986.

BBeneHue. [NUKOKOHbIOraThl SABNAOTCA OCHOB-
HbIMW KOMMOHEHTaMW BHELUHEN NMOBEPXHOCTU XUBOT-
HOM KneTku. VX yrmeBogHasi CTPyKTypa MeHsieTcsi B
npouecce passutusa [1]. JlekTuHbl aBnalTCS Hanbo-
nee WHMOOPMATUBHBIMU MOJEKYNSAPHbIMU  30HOAMM,
KOTOpble MO3BONAT MNPOBOAMTE MAEHTUMKALMIO
FMIUKOKOHBIOraToB KIETOK U TKaHEeW. YpOBEHb aKcnpec-
CMUN peLenTopoB K 9HOOreHHbIM NEKTUHaM No3BonseT
oueHuBaTb (YHKLMOHaNbHOE COCTOSIHME KIeToK, a
Takke opraHa B Lenom [3]. [Ang BbiAsBNeHWs peuenTo-
POB K NEKTMHAM CeroaHsi 4OCTaTOYHO LUMPOKO Mpume-
HAIOT NEeKTUHbLI PacTUTENbHOIO MPOUCXOXAEHUS, KOTO-

matveishyna_tn@meta.ua

pble crneundunyeckm CBS3bIBAIOTCA C YrNeBOAHbIMU
ocTaTKamy peLenTopoB XMBOTHbIX KNeTok. B nektu-
Hax pacTUTENbHOIO MPOWCXOXAEHUS CENeKTUBHOCTb
CBS13bIBaHWSA C YrNeBOAHbIMY AeTEPMUHAHTaMW OYeHb
BbICOKa, YTO MO3BOMSET NPUMEHATb UX AN OLEHKU
MOPOYHKLUMOHANBHOrO COCTOSIHUSI OPraHoB U Tka-
Hen nyTem aHanumsa QYHKUMOHAMNBLHOIO COCTOSHUSA
KneTovyHow mMmembpaHsbl [7]. JIekTuHbI 1 nx peLenTopsbl
obecneynBalOT MEXKIeTOYHble, KINeTOYHO-MaTpuUKC-
Hble B3aMMOAENCTBUS, PErynmpyoT npoLecckl Nponu-
depaunn, anddpepeHUMpoBKM M anonto3a KneTok
[2, 4]. PakTOpPbI XMMNYECKON MPUPOAbLI C 3CTPOreHHOM
aKTUBHOCTbIO, MpYMeHsieMble BO BpeMsi 6epemMeHHo-
CTU, NPUBOAAT K U3MEHEHMAM ropMoHanbHoro 6anan-
ca B MaTEPUMHCKOM OpraHm3Me U BO3MOXHOMY Hapy-
LUEeHMIO MPOLEeCCOB CrepmaTtoreHe3a y MOTOMCTBA
MY>KCKOro nona. JIekTMHrmcToxmmMmm4eckoe nccnegosa-
HVWe cnepMarnbHbIX KNeToK Mo3BonseT AuarHoCTUpO-
BaTb Cynpyxeckoe becnnogne, CBA3aHHOE C MY>XCKUM
akTtopom [5]. [1o HacTosALEro BpeMEHN BOMNPOC pac-
npegeneHns peLenTopoB K MeKTMHam B CTPyKTypax
SAINYEK KPbIC, MOSTyYEHHOro OT CaMOK, MOoSy4aBLUMX
yTpOXecTaH Bo Bpems 6epeMeHHOCTU, u3yyeH Hedoc-
TaTOYHO, NO3TOMY $HABNSETCA LenecoobpasHbiM
aKTyarnbHbIM.

Llenb uccnegoBaHuaA: yctaHOBNEHWE 0COBEHHO-
CTeW pacnpegeneHnsa peuenTopoB K nektnHam WGA
B sIM4Kax KpbIC Y MOTOMCTBA, Nory4eHHoro ot bepe-
MEHHbIX CaMOK KpbIC MOCIe BBEAEHUS YTPOXXeCTaHa.

MaTtepuanbl n Mmetoabl uccrnegoBaHusa. O6bek-
TOM MCCneaoBaHus Gbinu Andku 56 HOBOPOXAEHHbIX
Oenbix kpbiCc NUHUKM Buctap Ha 1, 5, 14, 30, 45, 60 u
90 cyTKM NOCTHaTaNbHOW XXWU3HWU, NOMYYEHHBIX OT KPbIC
C AaTMpOBaHHbIM CPOKOM GepemeHHOCTU. B kadectBe
YKEHCKMX MOSIOBbIX FOPMOHOB MCMNOMb30Banu yTpoxe-
CTaH, KOTOpbI BBOAUNN BepeMeHHON camke UHTpaBa-
rmHanbHO B go3e 100 mr. Kpbic pasgenvnu Ha rpynnbl
cnepylowmm  obpas3oM: nepBad  — MHTaKTHble
XXMBOTHbIE; BTOPasi — KOHTPOJibHas!, KpbicaM MHTpaBa-
rMHanbHO  BBOAWMWM  PM3MONOrMYECKU  pacTBop
HaTpus, TPeTbA — >XMBOTHbIM BBOAMNN YTPOXECTaH
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WHTpaBarnHanbHO TeyeHne BToporo (c 8 no 14 aeHb)
N 4yeTBepTas rpynna — yTpoXecTaH BBOOUNN B Teye-
HWe TpeTbero nepwoga 6GepemeHHocTn (¢ 15 no
21 peHb). MaTepnan cukcupoBanu B Xuakoctn by-
3Ha, obes3BoxuBanu, 3anvBanu B napaduH-BOCK-
kayyyk (20:1:1) u n3roTaBnMBanu rUCTONOrMYecKkme
cpesbl. BoisBneHue yrneBogHbIx octaTtkoB N-auetun-
D-rnoko3aMmMHa U CManoBOW KUCNOTbl NPOBOAWMAM C
MCMONb30BaHNEM IeKTUHa 3aBA3el MeHuUbl Mo
CTaHOAPTHOM MEeToAMKE C MOMOLLbI0 CTaH4apTMU3npo-
BaHHbIX HabopoB WGA-HRP HBO «JlektuHTecT»
(JTeBoB) [5]. Busyanusaumio oyaroB CBA3bIBaHUS feK-
TMHa npoBoAWAM B CUCTEME AuaMuHoOGeH3nauH-
nepokcug Bogopoda. Vccneposanu pacnpegenexve
peLenTopoB K NMEKTUHY 3aBA3W MLWEHWUbl B Kancyne
Anyka, membpaHe CeMeHHbIX KaHanbLueB, CTEHKe W
COeanHWTENbHOW TKaHW uHTepcTuumsa. PesynbtaThbl
BbIMUCAANN MOMNYKONIMYECTBEHHO: +++ — CuUnbHas pe-
akums (TeMHO-KOpU4YHeBas okpacka), ++ — ymepeHHasi
peakuus (kopnyHeBasi), + — cnabasa peakums (cBeTno-
KOpU4HeBas), + — oveHb crabas peakuusi (bexesas),
0 — oTCcyTCTBME peakunu.

CopepxaHue XMBOTHbIX M 3KCMEPUMEHTLI NPOBO-
OUNUCb COrMacHoO NonoXeHun «EBponenckon KOHBEH-
UMM O 3alimTe MO3BOHOYHBLIX XXUBOTHbIX, KOTOpbIE UC-
NONb3ylTCA ANS 3KCNEPUMEHTOB U APYIUX HayYHbIX
uenen» (Ctpaccbypr, 1985), «3aranbHUX €TUYHUX
NMPUHLUMNIB €KCNEePVMEHTIB Ha TBapuHax», yTBEPXOEeH-
HbIX [MATbIM HaUMOHaNbHbLIM KOHFPECCOM MO BUO3TUKE
(Kves, 2013).

Pe3ynbTaTbl MCccneaoBaHUA U UX obcyxaeHue.
Ha nepBble CyTKM NoCTHaTanbHOM XU3HW Gornee WH-
TEHCMBHOE copepxaHne peuentopoB kK WGA Habnto-
JaeTcsa B Kancyrne sindyka MHTAKTHOMW U KOHTPOSbHON
rPynn >KMBOTHBLIX. KOTOpas OKpallMBaeTcsi B TEMHO-
KOpu4yHeBbIM UBeT (+++) (Tabn.). Yto kacaetca gpy-
rMX umccrnegyemMblX CTPYKTYp: COEAUMHUTENbHOW TKaHW
WHTEPCTULUS, CTEHKN COCYAOB, TYYHbIX KNETOK, NUM-
doumToB, hmbpobnactoB n mubpoumToB, TO B AaH-
HbIX rpynnax >WBOTHbLIX OHW OKpalLUMBaKTCA C Npw-
MEPHO OAMHAKOBOW MHTEHCUBHOCTLIO B KOPUYHEBLIN
ugeT (++). B 6asanbHON MembpaHe W3BUTbIX CeMEH-
HbIX KaHanbLeB BCEX rpynn XMBOTHbIX peLenTopbl K
NEKTUHY 3aBsi3V MLEeHWLbl ONPeAensTCs yMEepPEHHO
(+). Kancyna sindka y noTOMCTBa XXMBOTHbIX, NOMNy4aB-
LUMX YTpOXecTaH TeyeHue BTOporo nepuoga bGepe-
MEHHOCTU OKpaLUMBAETCH B MPOMEXYTOYHbIN OTTEHOK
MexXay TEMHO-KOPUYHEBBLIM N KOPUYHEBBIM (+++/++).

[pyrne CTpyKTypbl, KOTOpble MCCreaoBanucb B
3TON rpynne XUBOTHbIX Takke obHapyXnBalT YyMeHb-
leHne coaepXxaHus peuentopoB K nektnHy WGA:
TYYHblE KNETKW, MMMOoUNTbI U MHTepcTuumi (+); dpnb-
pountbl n mbpobnacTbl (+); cTeHka cocynoB (++/+)
(Tabn.). Y XMBOTHbIX YeTBEPTOMN 3KCMepuMeHTanbHOn
rpynnbl @aHanornyHble M3MeHEeHUs! BbiSBIEHbl B OKpa-

ExcnepumeHTanbHa meaumuunHa i mopdonoris

CKe TY4YHbIX KINeTOK, NMMMOUNTOB, UHTEPCTULMS, purb-
pouuntoB, pnbpobnacToB 1 CTEHKM COCYO0B.

Kancyna sinyek KpbiC 9TOM rpynnbl HeceT Ha cebe
3HauuTernbHO MeHbluee Konumyectso WGA + — peuen-
TOPOB — CBETNO-KOPUYHEBBIV LUBET (+).

Ha 5-e cyTkM noctHaTtanbHOro nepuoga Xu3Hu y
XMBOTHbIX TPETbEW 3KCMEePUMEHTArIbHOM rpynnbl Mo
CpPaBHEHWIO C MHTAKTHLIMU U KOHTPOSbHUMMW KpblCamu,
ornpegenseTca ymeHblleHne konudyectea WGA + —
peLenTopoB BO BCEX MCCNEAyeMbIX CTPYKTypax, 0Co-
6eHHO BbipaxeHHoe B 6a3anbHoON MeMbpaHe U3BUTbIX
CeMeHHbIX KaHanbLueB o006enx aKcnepuMeHTanbHbIX
rpynn v B COEOAMHUTENbHON TKAHW WHTEpPCTUUUSI no-
TOMCTBA XXMBOTHbIX, MOMNy4aBLUUX YTPOXECTaH BO BTO-
pom nepuope 6epemeHHoCcTH (Tabn.).

Ha 14-e CyTKM XU3HWN Y XNBOTHbLIX 06enx akcnepu-
MeHTarnbHbIX rPynn kancyna snyka, 6asanbHasi Mem-
OpaHa u3BUTLIX CEMEHHbIX kaHanbueB, ¢dubpobna-
CTbl, PMOPOLUNTBLI, TYYHbIE KNETKA U COEQUHUTENbHAS
TKaHb UHTEPCTULMS IKCMEePecCUpyIoT MeHbLUee Konu-
yectBo WGA + — peuLenTopoB MO CPaBHEHUIO C WH-
TaKTHBIMU U KOHTPOMbHBLIMW XUBOTHBIMA U COXPaHsi-
I0TCA Ha YpOBHe npeablaylwmnx CyTOoK HabniogeHus
aKCnepuMeHTanbHbIX KpbiC. [Mpu aToM Kancyna sudka
XMBOTHbIX 4YeTBepTomn rpynnbl, 6asansHad membpaHa
M3BUTbIX CEMEHHbIX KaHamnbLeB KpbIC TpeTben rpynnbl
M CTEHKa COCYAOB Y XMBOTHbIX 0Beux 3KcnepuMeH-
TanbHbIX FPyMnn OKpalMBalOTCH MEHEeEe WHTEHCUBHO
4YeM Ha naTble CyTkM (Tabn.).

Ha 30-e cyTkv nocTHaTanbHOWM >XU3HW Y 3KCnepu-
MEHTarnbHbIX KpbIC 06enx rpymnn U3MeHeHUs1 B UHTEH-
CMBHOCTW OKpacku uccriegyemblX CTPYKTYp OCTalTcs
Ha ypOBHe u4eTblpHaguaTtbiXx CyTOK. Kpome kancynbl
SINYKa XKMBOTHbIX YETBEPTOM IPynnbl, KOTOpasi HeceT
Ha cebe 3HauuTenbHO MeHbLlee konmdecTBo WGA + —
peuenTopoB. Takke HabnwpgaeTca He3HauMTenbHoe
YMEHbLUEHNE UHTEHCUBHOCTU OKPAaCKN TYYHbIX KNEeTOK
n numcpounToB Ao GexeBoro LBeTa B 06enx akcnepu-
MEHTanbHbIX rpynnax.

Ha 45-e CyTKM XM3HW Yy MOTOMCTBA >XUBOTHbIX
obenx 9KCnepuUMeEHTarnbHbIX TPyn MO CPaBHEHUKO C
WHTAKTHOW M KOHTPOMbHOW rpynnaMm KpbiC KONM4YecT-
B0 WGA + — peuentopoB Huxe B 6azanbHon membpa-
HEe W3BWUTbIX CEMEHHbIX KaHanbLEeB, CTEHKE COCYAOB,
Ha cpmubpobnacTtax 1 B COeANHUTENbHON TKaHN UHTEp-
CTULMSA 1 OOHOBPEMEHHO HECKONbKO Bbille Ha hubpo-
uutax. o cpaBHeHMIO C npedploylWMMU CyTKamu B
Kancyne sudka, 6asanbHon MembpaHe CeMEeHHbIX
KaHanbLeB, CTEHKe COCYAOB M Ha TYYHbIX KreTkax
KONMYECTBO PELIENTOPOB K NEKTUHY 3aBsi3W MNLIEHULbI
yBENNYNBAETCS, @ B COEOANHUTENbHOW TKaHW MHTEp-
CTULMSA YETBEPTON rPynnbl NCCNeayemMblX KNMBOTHbIX —
ymeHbLuaeTcs (tabn.).

Ha 60-e cyTkM nocTHaTanbHOM XWU3HU BCE UCCre-
AyeMble CTPYKTYpbl Yy 9KCNepUMEHTarnbHbIX rpynn
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XMBOTHbIX OKpaLUMBAaKTCH C MEHbLUEN WHTEHCUBHO-
CTbl0, YEM aHamnorMyHble CTPYKTYPbl Y MHTaKTHbIX W
KOHTPOSbHbIX XUBOTHbLIX (Tabn.). 3To ocobeHHO xa-
paKTepHO Ansi CTEHKM COCYAOB, Kancyrbl Su4yka KpbiC
0beunx aKkcnepMmeHTanbHbIX rpynn, GasanbHon Mem-
BGpaHbl CEMEeHHbIX KaHarnbLeB TpeTbew rpynnbl U Co-
eaVHUTENbHON TKaHW UHTEPCTULMS YeTBEpPTON aKcne-
PYMEHTANbHOM Tpynnbl  XMBOTHbLIX. OTHOCUTEMNBLHO
npeablaywmnx CyToK HabnoaeHus, TO yMeHblUeHue
KonnyecTtBa peLenTopoB K nektuHy WGA Habnogaet-
CS B Kancyrne sinyka n CTeHKe cocydoB, a UX yBenuye-
HMe — B COEANHUTENbHON TKAHW MHTEpPCTULMSA (Tabn.).

Ha 90-e CyTKu XM3HM Yy 3KCMEePUMEHTamNbHbIX K-
BOTHbIX MO CPaBHEHMUIO C UHTAKTHLIMU U KOHTPOSbHbI-
MU peuenTopsbl K nektuHy WGA B 3Ha4YNTENbHO MeHb-
LeM KOonu4yecTBe OnpedensioTcs B Kancyne savdka v

Ha MeMbpaHe CeMeHHbIX KaHanbueB. Takke MX Konu-
YeCTBO HE3HauuTeNbHO MeHbLle Ha MembpaHe BCex
nccnegyembix KNeTok U B CTEHKe COCyAoB 1 GonbLue B
COeAVHUTENBHON TKaHU nHTepcTuums. Mo cpaBHEHMIO
C NpegblayWwumMmn cyTkamm y noToMCTBa 3KCMepUMeH-
TanbHbIX KPbIC pasnuuns onpefensitoTcs TOMbKO B
OKpacke CTEHKU KPOBEHOCHbIX COCyAOB, KOTOpas CHU-
)KaeT CBOK WMHTEHCMBHOCTb A0 CBETII0-KOPWYHEBOrO
ugeTa (Tabn.).

[MonyyeHHble pesynbTaTbl NOATBEPXKAATCH MO-
NyYeHHbIMW paHee OaHHbIMKM 06 OTCTaBaHWu pasme-
pOB CEMEHHbIX KaHarnbLEB KpPbIC 3KCNepuMeHTanbHom
rpynnbl Ha NO34HMX Cpokax HabnwogeHus [6], B cBA3M
C 4eM pacnpegeneHue peLenTtopos K nektnHy WGA B
ANYKax KpbIC MOXET WCMoNb3oBaTbCA AfS OLEHKU
MOP®O-PYHKLMOHANBHOIO COCTOSAHMSA OpraHa.

Tabnuua — NIHTeHCMBHOCTL pacnpeneneHuns peLenTopoB K NiekTuHYy WGA B CTPYKTypax sitdek Kpbic

CyTkn pynbl Kancyna ML Ty4Hble JIumdpo- | CreHka .
snarn | svsoThox | smaka mMembpaHa e TRU dubpobnactbl | PrubpOLUTLI WThl | cocynon MHTepcTmumin
KaHanbLes

1 +++ + ++ ++ ++ ++ + ++ ++

2 +++ + ++ ++ ++ ++/+ ++ ++
1 3 +++/++ + + + + ++/+ +

4 + + + + + ++/+ +

1 +++ +4++/++ ++ ++/+ ++/+ ++/+ ++ ++/+

2 +++ +4++/++ ++ ++/+ ++/+ ++/+ ++ ++/+
5 3 ++ + + + + + +

4 ++/+ +/+ + + + ++/+ +

1 +++ +4++/++ ++ ++/+ + ++/+ +4++/++ ++

2 +++ +4++/++ ++ ++/+ + ++/+ +++/++ ++
14 3 ++ * * * + + *

4 ++/+ +/+ + + + + +

1 +++ ++ ++ + + ++/+ +++ ++

2 +++ ++ ++ + + ++/+ +++ ++
30 3 ++/+ + + + + + +

4 + + + + + + +

1 ++/+ ++ + + + ++/+ +++/++ ++

2 ++/+ ++ + + + ++/+ +++/++ ++
45 3 ++/+ +/+ + + + + ++/+ +

4 ++/+ +/+ + + + + ++/+ it

1 +++/++ ++ + ++/+ ++ ++/+ +++ +++/++

2 +++/++ ++ + ++/+ ++ ++/+ +++ +++/++
60 3 + + + + + + ++

4 + ++ + * * + * ++

1 +++ +4++/++ + + + ++/+ + +

2 +++ +4++/++ + + + ++/+ + it
%0 3 + * + * * + * +

4 + g + & * + * +

MpumMeyaHust. NnepBas rpynna — MHTaKTHbIE XKMBOTHbIE, BTOPast — KOHTPOSbHAS, TPETbS — XKUBOTHbLIE, KOTOPLIM MHTpaBaru-
HanbHO BBOAMIU YTPOXKECTaH B TedeHwe |l nepuoaa GepeMeHHOCTH, YeTBepTast — yTpoxecTaH BBoaunu B Il nepuope Gepe-

MEHHOCTHU.
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BbiBOAbI M NepcneKkTUBbI fanbHEenWnx ucene-

AOBaHUN

1.

VIHTEHCUBHOCTb pacnpefeneHs peuenTopoB K
NEKTUHY 3aBSA3U MLIEHULbI Y 3KCNepUMEHTarnbHbIX
KpbIC BO BCEX MCCrefyeMblX CTPYKTypax Huxe Mo
CPaBHEHMIO C MHTAKTHOW M KOHTPOSbHOWM rpynnamu.
B anukax HOBOPOXOEHHbIX, MOMy4YeHHbIX OT Oepe-

ExcnepumeHTanbHa meaumuunHa i mopdonoris

Ha 6asanbHoit membpaHe COCyaWCTOM CTEHKU Y
3KCNEpPUMEHTAanbHbIX  XMBOTHbIX  Habniogaetcs
TEHAEHLISA K YMEHbLUEHMWIO KONMMYECTBa peLenTopoB
K NEeKTUHY 3aBSA3W MNWeHNLbl C YBENIMYEHWEM Cpoka
HabnoaeHnsi, oCO6eHHO BbIpaXeHHas Ha Tpuaua-
Tbl€ U LIECTUAECATLIE CYTKM.

lMony4yeHHble gaHHblE B AanbHenwem OyayT Oo-

MeHHbIX Mocre BBeAEHNS yTpoXecTaHa HabntogaeT-
CA  YMEeHblUeHWe WHTEHCMBHOCTU  HAaKOMMeHus
WGA + — peuenTopoB B Kancyre, UHTepCTULNN Sud-
Ka 1 Ha MemMbpaHe N3BUTbIX CEMEHHbIX KaHamnbLEB.

NOJSIHEHbI U3YYEHNEM UHTEHCUMBHOCTM pacnpeaeneHus
B CTPYKTYpax siudek KpblC PeLenTopoB NEKTUHOB apa-
Xuca, Cou U KoOHKaHaBarnvHa-A.
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OCOBJIMBOCTI AUHAMIKM PO3NOAINY PELENTOPIB 0O NEKTUHY 3APOOKIB MWEHWULI

B CTPYKTYPAX AA€YKA LLYPIB BIA HAPOOXEHHSA 0O OEB'AHOCTOI LOBU XUTTA

B HOPMI TA nicna Aji XXIHOYUX CTATEBUX TOPMOHIB

TononeHko T. A., MameetwuHa T. M.

Pestome. Eyno BMBYEHO posnodin peuenTtopiB 4O NEKTUHY 3apoAKiB MLeHULi B CTPYKTypax siedka Lwypis 3
nepLoi 40 AeB'SHOCTOI A0OM XWUTTS BKIOYHO Yy HOPMI Ta Nicnsa iHTpaBariHanbHOro BBEAEHHS YTPOXEeCTaHy y
Opyromy Ta TpeTbOoMy nepiogax BariTHOCTI Ta BCTAHOBMNEHO 3MEHLIEeHHS LWinbHOCTi poanoginy WGA+—
peLenTopiB y Kancyni feyvka, Ha uMTonnasmatuyHii MembpaHi dibpobnactis Ta ibpoumnTis, a Takox y cknagi
6a3anbHOi MeMbpaHu KPOBOHOCHMX CyAMH 3i 30iMbLUEHHSM CTPOKY CMOCTEPEXEHHS. Y eKcrepuMmeHTanbHux Tea-
PVIH, Ha BiAMiHY Bif KOHTPOMNbLHOI rpynu, y iHTEPCTULIi Ta y cknagi 6aszanbHOT MembpaHu ciM’sHuX Tpyboyok cno-
cTepiraeTbcs cTabinbHO HU3bKMI piBEHb eKCrpecii peLenTopiB 40 NEeKTVHY 3apoAKiB MLeHUUi NPOTAroM Mamxe
yCbOro nepioay CroCTEPEXEHHS.

KnroyoBi cnoBa: se4ku, Wypn, NEKTUH 3apOAKIB MLLEHNUL, YyTPOXKECTaH.
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Specifics of Wga Lectin Receptor Distrsbutions in Rats in Normal Conditions

and after Intranatal Introduction of Female Gormones in Second and Third Periods

of Pregnancy

Topolenko T., Matvieishyna T.

Abstract. Structural features of WGA lectins’ receptors distribution in rats’ testes after intrauterine introduc-
tion of utrogestan were examined. WGA lectin distribution of receptors is as follows: the testicular capsule of
intact and control rats at all observation periods, except the period from forty to fifteen to sixty days, has a maxi-
mum content of the carbohydrate residues of NAc DGIc and sialic acid. From the forty-fifth to sixty days of life,
the content of carbohydrate residues to the lectin receptors of wheat germs in the testicle capsule decreases,
which is manifested by the decrease in the intensity of the deposition of the benzindine tag in this structures.
Experimental animals of both groups from the first to the thirtieth day showed a decrease in the distribution of
WGA + receptors in the capsule of the testicle was observed, which is especially pronounced for the offspring of
animals receiving utrozhestan during the third period of pregnancy. By the forty-fifth day of life, the level of WGA
receptors distribution to lectin of wheat remains stable, and then again significantly decreases during the third
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month of life. The basement membrane of the vaginal semen tubes of the intact and control groups of the stud-
ied groups of animals, starting from the fifth day of observation, is colored in an intermediate shade between
dark brown and brown color, somewhat reducing the degree of coloration during the period of the thirties-sixtieth
day after birth and returns to the previous level on the ninety days of life. In the offspring of rats received after
the introduction of the urethra during pregnancy, there is a steady low level WGA receptors distribution in the
basement membrane of the seminal tubules throughout the observation period, especially at the fourteenth,
sixtieth and ninetieth day of life.

The cytoplasmic membrane and intracytoplasmic inclusion of mast cells and lymphocytes in intact and con-
trol groups of animals from the first to the nineteenth life day will include a moderate distribution density of
WGA + — receptors (++ / +). In experimental animals, during the entire observation period, the density of WGA
receptors distribution on these structures is low (+/-). In the cytoplasmic membrane of the inbred and control
animals fibroblasts, the dynamics of receptor expression for lectin in wheat germs is determined as follows: the
WGA + — receptors distribution decreases with an increase in the observation period, which is particularly pro-
nounced on the forty fifth and ninth day of life. In experimental animals of both groups, these indices are lower
compared to control (%), but the overall tendency is maintained. Regarding fibrocytes: for intact and control ani-
mals, the WGA + receptors distribution on the cytoplasmic fibroblasts decreases from fifth to forty fifth day and
then increases until the ninety days of observation. In both experimental rats, the WGA + receptors expression
on cytoplasmic membranes of fibrocytes almost completely coincides with those characteristic for fibroblasts in
these groups The intensity of the coloration of the basal membrane of the testicular wall in the intact and control
groups of the animals under study, from the fourteenth to the sixtieth day inclusive, the intensity of the color
rises from ++ to +++, and then sharply decreases to + in the ninety days of life. In experimental animals of both
groups there is a tendency to decrease the density of WGA distribution receptor as part of the basement mem-
brane of blood vessels with an increase in the period of observation, especially expressed in the thirtieth and
sixtieth day of life. Fibers and intercellular intestinal interstitial testis of intact and control rats from birth up mo-
ment to forty-fifth day are coloring approximately with the same intensity in brown color. On the sixtieth day of
life, a slight increase in the intensity of the color is determined and then on the ninth day the color of these struc-
tures is reduced to a light brown color. In the animals offspring obtained after the introduction of a period of ges-
tation during pregnancy, in contrast to interstitial control, there is a consistently low expression of WGA recep-
tors for almost the entire observation period (x/ +).

Keywords: testes, rats, WGA receptors, utrogestan.

CrarTa Haginwna 29.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3ye8aHHs
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ExcnepumeHTanbHa meamuunHa i mopdonoris

MOP®OMOrIYHI 3MIHU Y MIOKAPJI LYPIB B YMOBAX
IH®Y3IMHOI KOPEKLYIT EKCMEPUMEHTAJIbHOI OMNIKOBOI XBOPOBU

BiHHMUbKMI HauioHanbHUM Meau4YHUN YHiBepcuTeT im. M. |. NMuporoBa

Y cTaTTi HaBeaeHi faHi ekcnepuMeHTanbHOro 4oc-
nigpKeHHa MopdonoriYHMX 3miH Yy MiokapAdi wypis B
ymoBax iHQY3iiHOT KOpeKLii eKCnepMMeHTanbHoI oni-
KOBOi XBOpOGMU.

[HpysilHY KOpeKLUilo ekcnepuMeHTarnbHOI OniKoBOI
xBopobu nposBoaunu i3 BukopuctaHHaM 0,9 % posymHy
NaCl, nakronpoTteiHy 3 copbitonom (Jlakronpotein—C)
Ta KOMOIQHO-TINEPOCMONSAPHOro po3ymHy HAES—-LX—
5 %.

MopdonoriyHe gocnigXeHHA npenapariB Miokap-
Oy niBoro wnyHouka nposogunu Ha 1, 3 Ta 7 goby
eKCMepUMeHTY.

AHani3 rictonoriyHnx npenaparis Miokapga Ha CBiT-
NOONTUYHOMY PIiBHI MOKa3aB, WO Yy BCiX TBapWH nicns
HaHeCeHHs1 OMiKOBOI TpaBMM BigbyBanocs NOLIKOOXEH-
HS KapgioMiouuTiB i3 nepeBakaHHAM MOPYLUEHHS Kpo-
BOMOCTa4aHHs CepLeBoro M'si3aa Ha piBHi CyanH reMoMi-
KpoUMPKynsiuii, Hacamnepen, BeHynsipHO—KaninspHe
MOBHOKPIB'S.

3acTtocyBaHHs KOMGIHOBaHMX FiNEPOCMONAPHMX
PO34YMHIB 3MEHLUYBaNo CTYMiHb i NOLMPEHICTb CTPYK-
TYPHUX 3MiH B MiOKapAi, BUKIMKaHUX eKcrnepuMeHTa-
nbHOO onikoBoto xBopoboto. MNpu LpoMy, Ginbw Bupa-
XEHUN 3axMCHUN edekT BiA3Ha4yaBCcs y pasi 3acTocy-
BaHHA HAES-LX-5 %.

KniouoBi cnoBa: onikoBa xBopoba, Miokapa,
Mopdornoris, LWypi, nakTonpoTteiH 3 copbitonom, HAE-
ES-LX-5 %.

3B’A30K po6OTM 3 HayKOBUMM MNporpamamm,
nnaHamu, Temamu. PoboTta € dparmeHTtom HIOP
«EkcnepvmeHTanbHe 0OrpyHTYBaHHA edeKTUBHOCTI
KOMMMEKCHMX iHQY3iMHMX npenapaTiB Ha mogeni oni-
KoBOi xBOopobu y TBapuH», Ne pgepx. peectpauii
0110U002590.

BcTtyn. Benvka onikoBa TpaBMa BUKINUKaE CYTTEBI
remoguHaMmiyHi Ta KapaioguHamidHi NopyLIEeHHS, SKi
CMpUsATbL PO3BUTKY CENCUCy, NoriopraHHol HegocTaT-
HocTi Ta cmepTi. KapgioreHHuii cTpec € BigMIHHO
O3HaKo rocTpoi gasu Bignosidi, a ripwi pesynbtatu
nikyBaHHSA ONIKOBOro MOLLKOXEHHS MOB’A3aHi came 3
BaXKOK cepLeBor ancdyHkuieo [2, 3, 6]. Ckomnpo-
MeToBaHa cepueBa yHKUiAa Npu3BoauTb A0 rinonep-
dy3ii opraHiB, NOpyLIEHHS NepudepuyHoi Mikpoump-
Kynsilii, 30inblWeHHA 30HM ONiKy Ta 3HWXKEHHS pesnc-

ruslan-radega@ukr.net

TEHTHOCTI 00 GakTepianbHOi iHdeKUii B AinaHui oniko-
BOI MOBEPXHi [2].

IHdYysiNHa Tepanis OMikoBOro LUOKY Mae Ha MeTi
KoMneHcauito 06’eMy BTpayeHoi piavHKN i3 HAaCTyNHO
NigTPMMKOK 06’EMY LMPKYIIOYOI KPOBIi Ha CTanomy
piBHi, 3MeHLlEeHHA HabpsiIKoBOro CMHAPOMY, HOpMmarni-
3aLit0 KMCNOTHO—OCHOBHOI PiBHOBAru, enekTponiTHOro
6anaHcy Ta 6inkiB KpoBi, @ Takox 36inbLeHHs nepdy-
3ii opraHiB Ta TKaHWH.

OaHi niTepaTtypm cBiguaTb nNpo Te, Wo npobnema
a[leKBATHOIO 3aCTOCYBaHHS iHQY3iMHO—TpaHCcdy3in-
HWX PO34MHIB B YMOBax OMIKOBOrO LUOKY Aarneka Bif
BUpILIEHHA [1, 4, 5, 8].

Meta pocnigkeHHA — OUHUTU MOPAOSIOriYHI
3MiHM y MioKapgi LWypiB B ymoBax iH(Py3ifiHOI Kopekuil
eKkcrnepumMeHTarnbHOi ONiKOBOI XBOPOOM.

O6’ekT i MmeToan pocnimxeHHs. ExkcnepymeHTa-
nbHe pgocnigpkeHHst 6yno npoeeaeHe Ha 6Gasi BiBapito,
npobremHoi HaykoBO—gocnigHoi nabopatopii dyHKUi-
OHarnbHOI MOPAOSOrii Ta FTEHETUKN PO3BUTKY HAaYKOBO—
pocnigHoro ueHTpy (noceigyeHHs OdL MOS3 YkpaiHu
Ne 003/10 Big 11.01.2010 poky) Ta XimMi4HOI HayKOBOI
nabopartopii kadegpun d¢apmakonorii (MocBiAYEHHS
Aol MO3 Ykpainm Ne000679 Big 11.01.2008 poky)
BiHHMLBKOrO HauioHanLHOro MeANYHOrO YHiBEpCUTETY
im. M.l. Muporoea.

Bci maHinynauii 3 TBapyHamMu Ta iX YTPUMaHHS
NpoOBOAMMN Y BiAMNOBIAHOCTI A0 “3aranbHUX €TUYHMX
NPVHUMMIB €KCNEPUMEHTIB Ha TBapuHax“, yxBaneHux
Mepwwnm HauioHanbHMM KoHrpecom 3 GioeTukn (Kuis,
2001), Takox KepyBanuca pekoMeHgauigmMu
“€BpONENCbKOI KOHBEHLT MPO 3axucT xpebeTHux TBa-
PVH, SIKi BUKOPUCTOBYIOTLCH AMNS eKCnepuMeHTanbHUX
Ta iHWKMX HaykoBwmx uinen” (Ctpacbypr, 1985) i nono-
XeHHaMKu “TNpaBun gOKNiHIYHOT ouiHkKM 6e3nekn dap-
MakororiyHux 3acobis (GLP)”, y noBHi Mipi AoTpumMy-
Banucst NpaBwmn ryMaHHOro BiAHOLUEHHS OO0 eKcrnepw-
MEeHTanbHUX TBapWH, LWO 3aTBEepAXeHi KoMiTeToM 3
b6ioeTnkn BiHHUUBKOrO HauioHanbHOro MeauyHOro
yHiBepcuTeTy imeHi M.1. Muporoea (npotokon Ne 1 Big
14.01.2010 poky).

Docnign 6ynn BukOHaHi Ha 77 O6inux wWwypax—
camusix macoto 160-180 r, oTpumaHux i3 BiBapito [ep-
XaBHOT YCTaHOBU “IHCTUTYT dpapMakororii Ta TOKCUKO-
norii HAMH Ykpainn”.
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Bcim wypam nig 3aranbHOK aHecTesiel npono-
¢onom (60 Mr/kr macu TBapuHM) MOAenoBanu omnikv
[I-1ll ctyneHs 3a meToamkoto Regas [8] Ta BCTaHOBIHO-
Barnu y HWKHIO NMOPOXHUCTY BEHY KateTep Ans BHYTPI-
LWHBLOBEHHOI iH(y3il.

3a xapakTepoM iHysinHOI Tepanii BCi niggocnigHi
TBapvHM Bynu BUNagKkoBMM YMHOM PO3MOAineHi Ha Tpu
rpymu: go rpynu 1 — wypi, skum seogunu 0,9 % pos-
yuH NaCl y posi 10 mn/kr; go rpynu 2 — Wwypi, SKum
BBOAMIN PO3YMH fakTonpoTeiHy 3 copbitonom (MNakro-
npoteiH—C, Bunyckaetbes KuiBcbkum 3AT “Biodap-
ma”, CepTudikaT npo AepxasHy peecTpauito MO3
Ykpainm Ne 464/09-300200000 Big 12.03.2009 poky) y
fosi 10 mn/kr; po rpynm 3 — wypi, SKMM BBOAMNA
KONnoigHO—TinepocMonspHui  po3unH HAES—LX-5%
(po3pobnexun y Y “IHCTUTYT naTonorii KPoBi Ta TpaH-
cysinHoi meamuuHn HAMH Ykpainun”, m. J1bBiB) y Ao3i
10 mn/kr.

Mepwe BBeOeHHS 3gincHioBanu 4epe3 1 roguHy
nicna MogentoBaHHSA OMIKOBOI TPaBMM, HACTYMHI iHAY-
3ii BukoHyBanu 1 pa3 Ha goby npoTtarom nepwumx 7 A
NPOBEAEHHS EKCNEPUMEHTY.

TBapvH BMBOAMMM 3 ekcnepuMeHTy Ha 1, 3 Ta
7 poby wnsaxoMm nepegosyBaHHSA NPonodonoBoro Ha-
pKO3y i3 JOTPMMAaHHAM OCHOBHMX BMMOI OO0 €BTaHasii
(JopaTok 4 «[lMpaBuna npoeBegeHus paboT C MCNOMb-
30BaHMEM 3KCMEepPMMEHTamNbHbIX XMBOTHbLIX», 3aTBep-
DokeHnn Hakasom Ne755 Big 12.08.77 p. MO3 CPCP
«O Mepax Mo JanbHewWwemy COBEPLUEHCTBOBaHMIO
opraHn3aumoHHbIX hopM paboTbl C MCMONb30BaHNEM
3KCMNEPUMEHTAanbHbIX XUBOTHbIX», XenbCUHCbKOI Ae-
knapauii BceciTHboi MegunyHoi Acouiauii (2000)).

BunyyeHHa maTepiany Ans rictonoriyHoro gocni-
[KEHHS B yCiX BUNagKax npoBOgUN 3 fiBOrO LUMAYHOY-
ka wypis. OTpumaHi npenapatu dikcyBanm y 10%
PO34uHi HerTpansHoro copmariHy nporarom 48 ro-
OVH, NPOMMBanu, 3HeBOAHIOBANW LUMISIXOM MpoBeaeH-
HA Yepe3 GaTapelo CnMpTIiB 3pOCTary0i KOHLEHTpaLil,
NPOBOAMNN Yepe3 XNopodopm Ta roTyBanM 3 HUX
napacpiHoBi 6110ku. 3pi3n NiBOro LWMyHOYKa TOBLLUHOKO
6—8 MKM rotyeBanu Ha poTauifiHOMY MIKPOTOMI, PO3Mi-
wyBanu Ha ckni. Ansg BUBYEHHS MopdoumnToapxiTek-
TOHIKM NiBOrO LWyHOYKa 3abapBertoBanu 3pi3u remarto-
KCUMiH—€03MHOM Ta 3a BaH—[i30H (4n9 BCTAHOBMEHHS
3MiH MMTOMOI BarM CMOMYYHOI TKaHWHW MioKapay).
lcTonoriyHe gocnimkeHHs Miokapay 3A4iMCHIOBanmM Ha
mikpockoni Laborlux S (Leitz) npu 30inblUueHHsX:
10/0,25x10, 40/0,65x10 i 100/1,25x10.

[na mikpockoniYHOro BMBYEHHS Npenaparie Ta ¢o-
Todikcaujii MOpdONOriYHOI KapTUHU MU 3aCTOCOBYBanu
umTodpoTOoMEeTPUYHUIA KoMnseke «Olympus CX—41».

Pe3ynbTaTn gocnigkeHb Ta ix 06roBopeHHs. Y
rpyni TBapuH 3 OMIKOBOK TPaBMOO, SKUM BBOOUMU
pizionoriyHmMin  po3ymH, NPOTAroM BCIX BU3HAYEHUX
TEpMiHIB y Miokapai MW Big3Hayanu BUPaXeHi 3MiHU
OVCLMPKYNSATOPHOrO Xapaktepy 3 60Ky CyauH reMoMik-

POLUMPKYNSTOPHOro pycna (B OCHOBHOMY BEH Marioro
kaniopy, BeHyn Ta kaninspis). MpocBiT UMX CyauH, B
OCHOBHOMY, OyB pO3LUMPEHWIA, BUMOBHEHWUIA BiflbHO
posTalloBaHnMK cepef nnasmu eputpountamm. CTiH-
ka ix 6yna nomipHO NMOTOHLIEHa. Y CTiHUi apTepion Mu
crocTepirany o3Haku nnasmoparii. Ha nepwy poby
ekcnepumeHTy iHgekc KepHorana anga aptepion ckna-
nas 0,26 + 0,008, Ha TpeTio — 0,23 £ 0,009, Ha cbo-
My — 0,22 = 0,008, ona BeHyn - 0,16 + 0,006,
0,15 + 0,006 Tta 0,17 + 0,007, BignoBiaHO. Taknm 4u-
HOM, CroCTepiranMcst 03Haku BEHO3HOIo MOBHOKPIB'A,
BEHYNSIPHOrO cTady. Bkpal HepiBHOMIpHI 3MiHM MU
BM3Ha4anm 3 GOKy remokaninspis. Ha pesikux ginsH-
Kax kaninsapu Oynu 6riokoBaHi Ans KPOBOTOKY (MPOCBIT
IX NMPaKTU4YHO HE BU3HAYaBCS), Ha iHLIMX, HaBNaku,
Oynu pi3ko, B T.4. NAPETUYHO PO3LUMPEHIi, 3 O3HaKaMu
NOBHOKpIB’St abo epuTpocTasy. Taki 3MiHW KaninsgpHoro
pycna nepeBaxanu Ha 3-t0 goby ekcnepumeHTy. 3
boky cTpomu wmiokapgy Oynu BigmideHi ApibHo—
BOTHULLEBI Ta nowwuvpeHi (Ha 3-t0 Ta 7-my [oo6y)
fianegesHi KPOBOBWIMBU Y MEPUMISiN, @ TAKOX NOMIpHe,
BiOHOCHO PIiBHOMIpHE, PO3LUMPEHHS 30HW nepu— i
eHgowmisito (39,8 + 2,03 mkm Ta 13,5 + 0,62 MKm, Bigno-
BiOQHO, y nepwy noby, 42,1 + 2,1 mkm Ta 16,4 + 0,8 MKM,
BiQNOBIAQHO, Ha TpeTio noby, 44,5 + 2,18 mkm Ta 18,3 +
+ 0,91 mKm, BIONOBIAHO, HA CbOMy A06Y), WO MU po3Li-
HWUMNK, K HAsABHICTb IHTEPCTMLiaNbHOro Habpsiky cepue-
BOro M'A3y.

CepegHin giameTp kapgiomiouuTiB cknaB Ha nep-
wy aoby 13,7 £ 0,41 mkm, Ha gpyry — 16,8 £ 0,34 MKM,
Ha cbomy 15,7 + 0,47 MKM, cepeaHs nnowia ix none-
peyHoro 3pisy — 122,1 + 4,15 mkm? 220,6 + 8,6 MkM?,
189,7 + 7,59 mkm?, BignosigHo. Mnowwa nonepevyHoro
3pi3y d4ep, B cepedHbOMY, cknamna: Ha nepuy [oby
30,0 + 1,26 mkm?, Ha apyry — 33,1 + 1,55 mkm?, Ha
cbomy — 39,8 + 1,83 MKMZ. Mpu ubomy, Ha 3-l0 Ta
7-my poby Big3Havanacs dparmeHTauis NoOAMHOKMX
M’'sI30BMX BOJTOKOH, BUSIBMSINNCS 30HU MiodbibpunsipHoi
pereHepadi i 4insHKN 3 pO3BONIOKHEHHAM i XBUNenogi-
OHOK 3BUBMCTIO, K NOOAMHOKUX, TaK i OKpeMux rpyn
M’'sI30BMX BOSIOKOH. CrnocTepiranacs HepiBHOMIPHICTb
3abapBrieHHss capkonfiasMy €03WHOM, [nubyacTun
po3nag miodibpun kapgiomiouuTie. Mopsg 3 UMM, Ha
7-my poby BuUSIBNANUCSH MOOAMHOKI KapaiomioumTtn 3
O3HaKaMy KOHTPaKTYPHOro MOLUKOMKEHHS: MOCUNEH-
HAM aHisoTponii A—guckiB Miodibpmn 3 ogHOYaCHUM
CTOHLUEHHAM i30TPOMHUX AMUCKIB, MIiCLAMWU ax Ao iX
NMOBHOMO 3MUTTA Ta YTBOPEHHS CYLiNbHOrO aHi3oTpor-
HOro KOHrromepary, B AKOMY He BU3Havanacs nonepe-
YHa MOCMYroBaHiCTb.

Y TOW Xe vac, oKpeMi KapgioMiounT Manu o3Hakm
MiOLMTONI3y — 3HA4YHO MPOCBITIIEHY HA BCbOMY MPOTA3i
romMOreHisoBaHy capkonnasmy. Mu 3yctpivyanu Takox
NMOOAMHOKI KapAiomiouuTn i3 3Ha4YHUM MnocnabneHHsM
TUHKTOpPIanbHUX BNAaCTUBOCTEN Y LIEHTPasnbHI YacTuHi
M'I30BOr0 BOSIOKHA i 306epexeHHsM 3abapBrneHHs
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capkonnasmu y nepudepudHmx ii 3oHax. Agpa Takmx
KNiTUH Manu HenpaBuIbHO OBanbHy dopmy. 3asHade-
Hi 3MiHM cnocTepirany y M’A30BMUX BONOKHaX, siki 6ynu
po3TalloBaHi 6esnocepedHbO nig eHaokapaom, abo
nobnusy noro. Ha 6yab-aKOMy TEPMiHi eKCnepuMeHTy
MW BM3Ha4anu nooguHoki (abo 3rypToBaHi) xeunenogi-
OHO 3MiHeHi M'A30Bi BonokHa Takox Ha 7-my goby y
Miokapai My BUSIBNSNM NOOAMHOKI ApiOHI BorHuwa 3
BMpa3HOK Bakyonisauieto (6anoHHoW AncTpodieto)
kapagiomioumnTiB. Byab sika KniTMHHA peakuis Ha yLIKO-
JXeHi miounTn Byna BiacyTHS.

Y TOM Xe yac, Bxe Ha 3-t0 goby y cTpomi cepue-
BOro M'A3y Ta 6asanbHil nNnacTuHUi eHgokapgy Mu
3ycTpidanu ApibHi MmanoumcenbHi nimdo—ricTiounTapHi
iHChiNbTPaTU 3 HEBEMNUKUM YMCIIOM aKTUBHUX (pibpo6-
nacTiB. Ha 7-my goby 3ananbHa KniTMHHa iHinsTpa-
uis 6yna Ginbl BUPaXXeHO, MU BU3HAYanu HasiBHICTb
NMOOAMHOKUX aKTUBHUX ibpobnacTie, 30kpema B
cybeHaokapaianeHiln 30Hi.

Y Bunagky 3actocyBaHHs JlaktonpoteiHy—C ToB-
LWMHa KapgioMiounTiB, B cepeaHbOMY, cKnana: Ha nep-
wy goby 14,1 + 0,56 mkm, Ha apyry — 16,2 £ 0,77 MKM,
Ha cbomy 16,0 + 0,75 mMKM, cepefHsi nnowa ix none-
peuHoro nepepisy — 160,8 * 8,0 mkm® 210,9 +
+ 10,1 mMkm?, 202,3 + 10,1 mkm?, BignosigHo. Mnowa
nonepeyvHoro nepepisy sgep, y cepegHboMy, cknaga-
na: Ha nepwy poby 37,0 + 1,25 MKM?Z, Ha apyry —
40,0 + 1,6 MKM?, Ha cboMy — 44,2 + 1,1 mkm?. MikHOTU-
YHO 3MiHeHi sgpa, rmubyacTuii posnag Miodibpun
NpakTUYHO He 3ycTpidascd. Ha cbomy goby ekcnepwu-
MeHTYy y 0,9% 36epexeHnx KapaioMiouuTiB BUSIBNEHO
npucTiHKOBe (nepeBaxHo) Ta / abo ueHTpanbHe pos-
TallyBaHHS KOHAEHCOBAHOIO SAEPHOT0 XPOMAaTUHY Y
BUMSAAI ONTUYHO LWinbHUX rpygodok. Cami sgpa, B
OCHOBHOMY, Manu npaBuUibHY OKPYrio—oBarnbHy ¢op-
My. ®parmeHTaLii M’A30BMX BOMOKOH Ha BCbOMY MpoO-
TA3i MU He BiA3Havanu. Y Tou xe Yac 3 60Ky Miokapay
36epiranucs, sk i B nonepegHin rpyni ekcnepMmeHTa-
NbHUX TBApWH, 03HaKM HabyxaHHS Y YacTWHI Kapgiomi-
OouUMTIB, MOCWUMNEHHSA eo3uHodinii ix capkonnasmu. Mu
BiA3Ha4anu AinaHkn miokapga, Ae nonepeyHa nocmy-
FOBaHICTb M’'A30BUX KNiTUH Byna HeuiTKow, a Noaeky-
Ov — B3arani He BidyanisyBanacs. 36epiranucsa o3Haku
KOHTPaKTYPHOMO MOLUKOMKEHHS Y MOOAMHOKUX M’'Si30-
BMX BOJIOKHaX. TakoX BU3Ha4yanucs M'A30Bi Ny4ku Ta
NOOAMHOKI XBUNenofdibHo 3MiHeHi kapaiomiounTu.

LLvpuHa 30HM nepumisito Ta eHAoMIsit0 cknagana,
B cepegHbomy: 37,7 = 1,58 mkm Ta 9,6 + 0,38 MKM,
BignoBigHo, y nepwy aoby, 38,2 + 1,83 mkm Ta 14,3 +
+ 0,55 mkm, BignoBigHo, Ha TpeTio Joby, 36,6 £ 1,5 Mkm
Ta 13,3 + 0,53 mkm, BignoBigHo, Ha cbomy Aob6y. Taki
MOPOMETPUYHI NapamMeTpu CBiguunu npo Te, Lo
Habpsk ¢ibpo3HOI TKaHNHM CTpoMU Miokapay 36epira-
BCH, ane OyB MEHLL BMPaXXeHW, HiX B nonepeaHboMy
BMNagKy.

Ha 3—o goby y BeHynax i kaninspax Mu cnoctepi-
ranu o3Haku rinepemii, a Takox crasy, Npy O4HOYaCHO-

ExcnepumeHTanbHa meaumuunHa i mopdonoris

My BigHOCHOMY Marnokpis'i aptepion. BorHuwiesi kpo-
BOBWMMBW He crnocTepiranucs, xoda 3bepiranaca gnc-
TOHiSl KDOBOHOCHUX CYAMH, NepeBaXKHO BEHO3HOI NaH-
KN CyOMH reMOMIKpOLMPKYNATOPHOro pycna 3 nooau-
HOKMMW €pUTPOLIMTapHUMK eKCTpaBal3aTtaMu. Tak iH-
aekc KepHoraHa and apTepion cknagas: Ha nepluy
noby ekcnepumeHnty 0,22 + 0,004, Ha TpeTio —
0,28 + 0,003, Ha cbomy — 0,24 = 0,003, ansa BeHyn —
0,19 +0,0022, 0,16 + 0,002 Ta 0,21 + 0,0025, Bignosi-
AHo. EnpgoTenin cyauH i WNyHOYKIB B yCi CTPOKM MaB
cnnoLeHnn Burnag,.

Ha 7-my poby B cnonyuyHin TKaHWHI iHTepcTuUito
Miokapga My crnoctepiranu ApibHO—BOrHULLEBY, B OC-
HOBHOMY MepuBAaCKynspHy, iHinsTpauito manovmce-
NBHUMM TiCTIOLMTApPHUMN €NEMEHTaMM, MnasMaTU4HK-
MU KRiTUHaMu | nimdouunTamm.

Buwe 3a3HaveHi mopdonoriyHi 3miHu y miokapgi
criocTepiranncst po3nOBCIOAXKEHO, arne vacTile B TUX
30Hax, AKi po3TawloByBanucsa cybeHgokapgianbHo.

Ha Tni 3actocyBanHs HAES-LX-5% y nepwi Tpu
Aobu manu micue CTPYKTYPHi 3MiHW MioKapgdy Ha CBiT-
NOONTUYHOMY PpiBHi, 5K 300Ky KapaioMiouuTiB TakK i
cTpomMarnbHUX enemeHTiB. [iameTp kapaiomiouuTis, y
cepedHbOMY, OOpPiBHIOBaB: Ha nepwy poby 14,2 +
+ 0,5 MKM, Ha TpeTio — 17,2 + 0,64 MKM, nnoLla none-
pPeyYHoro ix nepetvHy cknagana 158,7 + 6,34 MKkM? Ta
230,7 + 9,69 MKMZ, BignoBiAHo. B OCHOBHOMY M’'S130Bi
BOSIOKHA Manu 3BuMYalHUA BUIMSL Ta 3abapBreHHs.
®parmeHTauii KapgiomiounTiB Ha BCbOMY MPOTA3I MU
He crocTepiranu, npoTe nNoAeKyau 3ycTpivanucs
NooAMHOKI XBWenodibHi BorokHa. Y BCix nonsx 3opy
noriepeyHa NoCMyroBaHiCTb KapgioMioLmTIB YiTKO Bidya-
nizyBanacs, Ha BiAMiHy BiA MO300BXHbLOI, SIka He 3aB-
XA po3spisHsanacs. Y cybeHaokapaianbHin 30Hi Miokap-
Aa MU TakKoX 3HaXOOUIU MOOAMHOKI KapgiomiouuTn 3
HabyxaHHsM, roMoreHisauieto Ta eo3vHOMINIE LUTOo-
nnasvu. MNnowa nonepeyHoro nepepisy sgep cknana:
Ha nepwy poby 35,3 + 1,73 MKM? Ha TpeTio — 38,4 +
+1,8 Mkm?. KoHaeHcaLjis XpomaTuHy no nepudepii 060-
NOHKKM sifpa Ha TpeTio Aoby Oyna BMSABNEHa MEHLL, HiX
B 0,03% sgep.

LLUnpuHa 30HK nepumisis cknagana, B cepeaHbo-
My: Ha nepLuy oy 35,7 + 1,64 mkm, Ha TpeTio — 39,6 +
+ 1,39 MkmMm, eHgomisia — 10,2 + 0,51 mkm Ta 13,8 +
+ 0,59 mkMm, BignoBigHo. To6To, cTpoManbHUIA | KNITUH-
HWUIA Habpsik 36epiraBcs, ane 6ye nomMipHum. Mopdo-
METPUYHI NOKa3HWKM X AOCTOBIPHO He pi3HUnMCA i3
nonepegHiM BUNaaKoM.

3 6OKy CyoMH reMOMIKPOLMPKYNATOPHOro pycna
Ha 1-wy Ta 3-t0 foby peecTpyBanu NOMipHY BEHYMsAp-
HO—KaninsipHy rinepemito, nepeeBaxHo B cybeHaokap-
AianbHin 3oHi. IHoekc KepHoraHa gnst aptepion ckna-
[4aB: Ha nepuwy goby ekcnepumeHTy 0,19 + 0,0076, Ha
Tpetio — 0,17 + 0,0069, ansa seHyn — 0,18 + 0,0034 Ta
0,17 + 0,003, BignoBsigHo. KpoBoBMNMBIB Ta crnagpk—
deHoMeHy He Oyno BiamivyeHo. HesHauyHa 3ananbHa
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MenowuyHi Haykun

KNiTUHHA iHINbTPaLis CTPOMM CEMICTUYHOrO TUny
cnocTepiranacs Ha TpeTio o0y i 6byna npegcrasneHa
NOOAMHOKMMW PO3CiSHUMK ricTiounTamm Ta nimdoia-
HMMW enemMeHTamu.

Ha Tni 3actocyBaHHsa npenapaty HAES-LX- 5%
Ha cboMy 00y eKcnepuMeHTy TOBLUMHA Kapgiomioum-
TiB, Yy cepegHboMy, AgopiBHioBana: 13,8 + 0,56 Mkwm,
MMoLa NoNepeyHoro ix nepetnHy — 117,5 + 5.4 Mkm?.
Cami kniTuHn manu 3BuyariHy GyaoBy Ta BRacTUMBOCTI
ricronoridyHoro 3abapeneHHs. HabyxaHHa NOOgMHOKMX
KapgiomioumMTiB 3 eo3uHodinieo uutTonnasmmu 3pigka
BUSBNANMCA nuwe B cybeHaokapgianbHux Bigainax. Y
nepeBaxHin e OinbLIOCTi M'A30BUX BOIOKOH YiTKO
Oyna BumaMma nornepeyHa NoCMYroBaHICTb, f4pa Kap-
JioMiounTiB Manu npaBunbHYy OKPYrno—oBasnbHy ¢op-
My, MJioLla NMOMepevyHoro nepepisy ix, y cepegHboMmy,
popisHioBana 30,2 + 1,29 MKM?, KoHnpeHcauis xpoma-
TUHY BusIBNeHa MeHL, Hix y 0,02% sgep i mana npuc-
TiHKOBE pO3TallyBaHHS.

LvpuHa 30HM nepumisito cknagana, y cepegHbo-
My, 28,5 + 0,95 mMkM, eHgomizito — 5,8 + 0,24 MKwM, i
6yna 6nu3bKoo OO MOKa3HWKIB y rpyni LwypiB 6e3 oni-
koBoi TpaBmu. Tob6To Gynu BiACYTHI AOCTOBIpPHI MOp-
OMETPUYHI 03HaKM CcTpomanbHoro Habpsiky. 3 Goky
MiokapguanbHUX CyaAWH T[eMOMIKPOLIMPKYNSTOPHOro
pycna mano micue nomipHe, BiJHOCHO PiBHOMIpHe, iX
KPOBOHaNoBHEHHS, 6€3 03HaK AUCTOHIi CTiHKM Ta BUXO-
Ay KNiTMHHUX eneMeHTIB KpoBi (epuTpo— Ta nemnkone-
Aesy). 3ananbHy KMiTUHHY iHQINbTPaUilo CTpPOMU MU
cnocTtepiranacb nuwe y 3-x TBapwuH, y BUrnagi mano-

YMCEMNBbHUX CKYMYeHb Ta  MOOAMHOKUX  niMco—
rictiountTapHux enemeHTiB. |HOekc KepHoraHa npu
uboMy cknagas: ans aptepion 0,19 + 0,0038, BeHyn —
0,19 £ 0,0041.

BucHoBku
1. Anania rictonoriyHux npenapaTiB Miokapaa Ha CBiT-

NOONTUYHOMY PiBHI MOKa3aB, Lo Y BCiX TBApWH nic-

NS HaHECEeHHs1 ONiKoBOT TpaBMM BiabyBanocs noLwu-

KO[XKEHHSA KapAioMiOLMTIB i3 nepeBaXkaHHAM Mopy-

LUEHHS KpOBOMOCTaYaHHS CepLIeBOro M’'si3a Ha piBHi

CyOMH reMOMIKpOLMPKYALii, Hacamnepen, BeHyns-

pPHO—KaninspHe NOBHOKPIB'S.

2. 3acTtocyBaHHsi KOMGIHOBaHUX  riNepOCMONSAPHUX
PO34YMHIB 3MEHLLYBano CTyMiHb i NOLUPEHICTb CTPY-
KTYPHUX 3MiH B MiOKapAi, BUKITMKAHUX eKCrepumeH-
TanbHOK OMikoBol xBopoboto. lMpu ubomy, GinbLu
BUpaXeHU 3axMCHUN edeKT Big3HayaBcs Yy pasi
3actocyBaHHsa HAES-LX-5 %.

MepcnekTuBM nopanbWwMX AochimKeHb. [pu
NMO3WUTMBHIN OLjHLiI 3aCcTOCYyBaHHA KOMOIAHO-TiNepo-
CMONSAPHMX PO34YMHIB NaKTONpOTEiHy 3 copbiTonom i
HAES-LX-5 % nicns onikoBol TpaBMu LUKIpW y LLYpIB,
Oyne HagaHa pekomeHgauia anst KniHiyHoro BUNpooby-
BaHHS JaHWX npenapaTiB y paHHi TepMiHM nicns Bax-
KNX OMiKiB LLKipMW.

Takox, B noganbLIOMy, MMaHyeMO AOCNIAWTU
MOPONOriYHi NPOSIBM MOLUKOXKEHHSA Ta KOMMNeHcaTo-
PHO-NPUCTOCYBaNbHMX 3MiH Yy cepui LypiB Ha Mi3HiX
TepmiHax (14-21-30 goba) nicns onikoBoi TpaBMU LLIKi-
pyv Ta 3acTOCYyBaHHi KOMOigHO-FiNepOCMONSIPHNX PO3-
YMHIB NnakTonpoTeiny 3 copbitonom i HAES-LX-5 %.
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YOK 612.172

MOP®OJIOM'MYECKUE U3MEHEHUS B MMOKAPIE KPbIC B YCNOBUAX
MH®Y3MOHHOWU KOPPEKLUUU SKCNEPUMEHTAIIbBHOW OXXOrOBOW BONE3HU

domuHa J1. B., Padéza P. B.

Pe3tome. B ctatbe npuBeaeHbl AaHHbIe 3KCMepUMEHTanbLHOro 1UccrnegoBaHns MopdonormMyecknx n3aMeHe-
HUIA B MMOKapae KpbIC B YCNOBUAX MHAY3MOHHON KOPPEKLUM SKCNEPUMEHTArbHOWN OXXOroBO 6OMesHu.
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ExcnepumeHTanbHa meaumuunHa i mopdonoris

MHMY3MOHHYO KOPPEKUMIO SKCMIEPUMEHTAIbHOM OXKOroBow 6onesHu npoBoaunu ¢ ucnonb3oBaHvem 0,9%
pacteopa NaCl, JlaktonpotenHa ¢ copbutonom (JlakronpotenH—C) 1 KONnoMgHO—rMNePOCMONSIPHOrO pacTBopa
HAES—LX-5 %.

Mopdornornyeckoe nccrnegoBaHue npenapaToB MMoKapaa JeBOro Xenyaodka NpoBoaunu Ha 1, 3 u 7 cyTku
3KCMnepuMeHTa.

AHanu3 rmcTonorMyeckux NpenapaToB MMokapaa Ha CBETOONTUYECKOM YPOBHE MoKasar, YTo Y BCEX XMBOT-
HbIX MOCIe HaHECEHWsI OXOroBOW TpaBMbl MPOMCXOAMIIO NOBPEXAEHUS KapAMOMUOLUMUTOB C npeobnagaHnem
HapyLUeHUs1 KPOBOCHaOXeHMS CepAeYHON MbILLLbI HA YPOBHE COCYAOB rEeMOMMUKPOLMPKYNSALUMM, Npexae BCero,
BEHYNSAPHO—KaNUINSpPHOE MOTHOKPOBWE.

MpumeHeHne KOMBUHMPOBAHHBLIX MMMNEPOCMONAPHBLIX PAcTBOPOB YMEHbLUANo CTEeMNeHb U pPacnpoCTpaHeH-
HOCTb CTPYKTYPHbIX U3MEHEHMI B MMOKapAe, Bbi3BaHHbIX IKCMIepUMEHTaNbHOW 0XoroBow 6onesHbto. MNpu aTom,
6onee BblpaXXeHHbIN 3aLMTHBIN 3ddEKT oTMevancs B criydae npumeHeHna HAES-LX-5%.

KnroueBble crnoBa: oxoroBas GonesHb, Muokapg, Mopdonorus, KpbiCbl, NAKTONPOTENH C cOpOUTONoMm,
HAES-LX-5%.

UDC 612.172

Morphological Changes in the Rats’ Myocardium under the Conditions

of Infusion Correction of the Experimental Burning Disease

Fomina L., Radoha R.

Abstract. Burn shock infusion therapy is intended to compensate the loss of fluid volume, followed by sup-
port blood volume at a constant level, reducing edema syndrome, normalization of acid-base balance, electro-
lyte balance and blood proteins. It also increases organs’ and tissues’ perfusion. Scientific sources indicate that
the problem of adequate use of infusion-transfusion solutions in condition of burn shock is unsolved yet.

The main purpose of the article is to present the results of experimental research of morphological changes
in myocardium of rats under the conditions of infusion correction in experimental burn disease.

Infusion correction of experimental burn disease was performed using a 0.9% solution of NaCl, Lactopro-
teinum with Sorbitol (Lactoproteinum-C) and colloid-hyperosmolar solution HAES-LX-5%.

Morphological examination of myocardial left ventricular was conducted on the 1%, 3" and 7" days of the
experiment.

The analysis of the myocardial histological specifics on light-optical level illustrated that all animals had dam-
aged cardiomyocytes after burn injuries. But the most dramatic disorders of the heart muscle circulation were on
the level of hemo-microcirculation vessels, primarily, venuljarnom-capillary plethora. In the clinch, the revealed
pathological changes had different degrees of severity and prevalence, depending on of the pharmacological
agent that was used to improve the condition. The largest pathomorphological changes occurred in
the myocardium of animals with burn injuries after infusion of the NaCl 0,9% solution, which was confirmed by
morphometrical analysis. So, the expansion of peri- and endomysium constituted 39,8 + 2,03 mkm and 13,5 +
+ 0,62 mkm comparing with the results taken from rats without burn injuries 29,5 + 1,18 mkm and 4,9 + 0,23 mkm
respectively, p<0.001. In this case, the areas with severe myocardial degeneration, edema and even necrosis of
individual cardiomyocytes form (in response to alteration) small hearths of productive inflammation were met,
containing mainly macrophages and lymphocytes. The kind of inflammation demonstrates that on the 7" day af-
ter application of NaCl 0,9% solution, the remodeling of damaged myocardium areas has not been finished.

The use of combined hyperosmolar solutions reduced the extent and prevalence of structural changes in
the myocardium caused by experimental burn disease. In this case, less pronounced protective effect was ob-
served in the case of Lactoproteinum-C usage. In the myocardium signs of edema, circulatory disorders were
preserved, there were also signs of productive inflammation and significant degenerative changes of cardiomyo-
cytes. When using HAES-LX-5% during the first three days of the experiment pathologically altered isolated
cardiac muscle fibers, scattered histiocytic elements in the stroma were also detected, but circulatory disorders
and edema (both stromal and intracellular) were significantly lower. On the 7" day (at the end of the experiment)
in animals receiving HAES-LX-5%, changes in the myocardium were minimal and mosaic, and the histological
structure of the cardiac muscle was close to that in non-thermally injured animals. Signs of inflammation and
severe circulatory disorders were also practically absent.

Keywords: burn disease, myocardium, morphology, rats, Lactoproteinum with Sorbitol, HAES-LX-5%.

CraTTa Hagivwna 21.09.2017 p.

PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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AVNHAMIKA 3MIH YNbTPA3BYKOBUX MOKA3HUKIB
NIALWNYHKOBOI 3AN1I03U NPU MEXAHIYHIN TPABMI

1HauioHanbHU megn4Hun yHiBepcutet im. 0.0. Boromonbus, Kuis

213 « JlyraHCcbKUI aepxaBHUMA MeAUYHUN YHiBepcuTeT», PybGixHe

3Ct-Nyrancbka UPI , c.m.T. CTtaHuusa Jlyrancbka

B pesynbTaTti npoBeAeHMX OOCHISKEHb HAMWU BU-
sIBNeHa 3aKOHOMipHa AMHaMika 3MiH yrbTpa3ByKOBUX
MOKa3HWKIB NiALLNYHKOBOI 3ano3n y TpaBMOBaHWUX Ta
3arnbnumx BHACNigoK 3anoAisHNX TpaBM, Lo BKa3ye Ha
MOXIMBICTb PO3POOKN KOMMMEKCY KPUTEPIiB AN OLUiH-
KM BCTaAHOBMEHHSA OABHOCTI BUHWUKHEHHS YLUKOMKEHb
BHYTPILLHIX OpraHis, 30kpema, nigLyHKOBOI 3arnosu.
BcTaHoBReHO, WO KNiHiYHa Ta ynbTpassBykoBa AiarHo-
CTMKa Yy BCiX BMMNagKax MEXaHiYHOi TpaBMM 3 YLUKO-
[PKEHHSIM MiALWNYHKOBOI 3amo3n € JoCTaTHbO cknag-
HOM. XapakTepHUMW YrbTPa3BYKOBUMW KpUTEPIMU
YLIKOMKEHb MiALIYHKOBOI 3arno3u B nepwy Joby €
BIACYTHICTb YiTKMX KOHTYpIB 3anosu, ix nepepuB4yac-
TicTb, 36iNbLUEHHs1 po3MipiB 3ano3n, HasiBHICTb rinoe-
XOr€HHUX AiNsHOK Pi3HOro po3mipy. Y Bunagkax nos-
HOro po3yaBrieHHs! 3ano3u B il MPoeKLii BU3HA4YaETbCS
Ge3CTpykTypHa Maca 3 MepunaHKpPeoTUYHOK pPianH-
HOW iHINbTPauieto, ka Mae BUIMSA FiNo- Ta aHexo-
FEHHUX YTBOPEHb 3 HEYITKMMMW KOHTYpamu B Mpoekuii
CcanbHUKOBOI CyMKW. B noganbLlioMy y XBOpUx nporpe-
cyBanu siBuLa OeCTPYKTUMBHOIO naHkpeaTuTy. Y Buna-
JKax pO3BUTKY HEIHMINbTPaTUBHOIO MaHKPEOHEKPO3Yy
y naujieHTiB cnocTepiranu KapTuHy NCEBOOKWCT NifLl-
MNYHKOBOI 3a5o3u.

KnroyoBi cnoBa: TpaBma, AaBHICTb, NigLWMyHKOBA
3anosa, ynbTpasByKOBi MOKa3HWUKK.

BeTtyn. B 3aranbHii CTPYKTYpi MexaHivyHoOT TpaBMun
napeHXxiMaTo3HMX OpraHiB YepeBHOI MOPOXKHMHU Kifb-
KICTb YLUKOAXKEeHb NiALWMyHKOBOI 3ano3n 3a PisHUMU
JaHnmu cknagae Big 1,5 o 9 % Ta xapakrepmusyeTtbca
BMCOKOIO NETarnbHICTIO 3a pisHUMK aaHumun Big 12 %
00 42 % BHacnigoK BiACYTHOCTI KMiHIYHUX CUMMNTOMIB,

hpbsme@gmail.com

TOMy € TpyAaHoLi B giarHoctuui [1-4]. Ons BupiweHHs
NUTaHHA OiarHOCTMKM TpaBMM MiSLINYHKOBOI 3arosu
3acTocoByeTbcsi 6arato nabopaTopHux MeTogis, ane
[OOUINbHUM Ta LOCTOBIPHUM AMsl BCTAHOBMEHHI AABHO-
CTi BAHUKHEHHS YLLIKODKEHb NiALLITYHKOBOI 3ano3n npu
MEXaHi4Hin TpaBMi € MeToq YNnbTpasBYKOBOI AiarHoc-
TUKW.

MeToto gaHoi po6oTu Gyno BYBYEHHSI AMHAMIKM
3MiH yNbTPa3BYKOBUX MOKA3HWKIB NifLUNYHKOBOI 3aro-
31 MpU PiBHOMAHITHUX BUOAX MEXaHIYHUX TpaBMm B
3anexHoCTi Bif AaBHOCTI 3anOAiAHHS YLIKOOAXKEHb.

Martepian Ta meToau gocnigXeHHA. YnbTpassy-
KOBY [LiarHOCTUKY 3 METOK BUSIBNIEHHSA MaTOMOMi4YHMX
3MiH OpraHiB i TKAHWH NPOBOANNN 3a AOMOMOIOK YIb-
TpasByKy 4actoTtot Big 0,5 oo 1,5 MnH KonmBaHb Ha
anapartax Sonoace 8000 (MNisgeHHa Kopes), Sonosite
Titan (CLUA) 3 BUKOPUCTAHHAM HU3bKOYACTOTHUX AaT-
YUKIB, SKi [O3BONANM MPOBOAWUTM AOCIIAKEHHS Ha
BENUKin rmmbuHi. 3acTocoByBanu NpokosibHe, nonepe-
YHe Ta KOCe CKaHyBaHHS 3 YCiX MOXIUBWUX OOCTYNiB
3riAHO NPOTOKOMY YNbTPa3BYKOBOrO CKaHyBaHHA opra-
HIiB YepeBHOI NOPOXHMHU Ta 3a04EPEBUHHOIO NPOCTO-
py nocnigoBHo B B-pexumi. gocnigxysanu ctaH neui-
HKM, NigLNYyHKOBOI 3aro3un, CenesiHkW, NOTiM  HUPOK.
[ocnigXeHHsa opraHiB YepeBHOI MOPOXHUHN Ta 3ao4ye-
PEBUHHOIO MPOCTOPY MNPOBOAUNM MpWU BCTYMi B MeAnY-
Hi 3aknagu y 28 TpaBMOBaHMX, @ TakoX B AUHaAMILi Ha
1, 2, 3 1a 5 poby nicna Tpasmu.

Yci pocnign nposogunu y BignosigHocTi 0o KoH-
BeHuii Pagn €sponn «[po 3axucT npaB NOAUHU i
NOACBLKOI FAHOCTI B 3B'A3KY 3 3aCTOCYBaHHSIM [OCAr-
HeHb Oionorii Ta mMeamumHu: KoHBeHUiA npo npasa
noguHn  Ta  GiomegmumHy (ETS Ne 164)» Big
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Puc. 1. locTpe piguHHE cKynyYeHHs B NPOeKLii ronosku
NiALWNYHKOBOI 3an03u XiHKK, 26 pokis, B nepLui 6 roanH
nicna Tpasmu. B-pexum

04.04.1997 p i lenbciHCcbKOT Aeknapadii BcecBiTHbOI
mMeamyHoi acouiauii (2008 r.). KoxeH nauieHT nignucy-
BaB iHOPMOBaHy 3roly Ha yyacTb Y AOCHILXEHHI.

Pe3ynbTaTtn gocnigkeHHA Ta ix 0GroBoOpeHHs.
3a HawuMn gaHvMK Npy BCTAHOBMEHHI TpaBmu MiaL-
NYHKOBOi 3ano3n gonomarae gobpe 3ibpaHuin aHam-
Hes, 3HaHHA MexaHi3my TpaBmu, nabopaTtopHi gocni-
[PKEHHS1 KPOBi, NMPOBEAEHHSA nanapockonii YepeBHOI
NMOPOXXHMHU Ta 3a04epPeBMHHOrO npocTtopy, Y3 BHyT-
PiLLIHIX OpraHiB YepeBHOI NOPOXHMHK. KniHibyHa Ta yrb-
TpasByKoOBa AiarHoCTVKa TpaBM MifLUyHKOBOI 3aro3n
€ O0CTaTHbO CKMNagHOK Yy BCiX BUMAAKax MeXaHiYHOI
TpaBMu. |30MbOBaHI YLIKOMXEHHS MiALMYHKOBOI 3ano-
31 Mn cnoctepirann y 5 nauieHtiB (18 %), 3 akux
3 4omoBivoi Ta 2 XiHOYOi cTaTi, B iHWKNX 23 NOCTpax-
panux (82 %), 3 Akux 17 yonosivoi Ta 5 xiHo4oi cTa-
Ti, TPaBMa nNigLWIYHKOBOI 3ano3u Gyna CykynHow 3
YLIKOPKEHHSIMU MEYiHKW, CENe3siHKW, KULLIEYHWKY. YIb-
Tpa3ByKOBe OOCHIMKEHHS YCKMagHIoBanocs HasiBHic-
TIO riNepnHEeBMAaTo3y KULLEYHWKY NpW pO3BUTKY OUHa-
MiYHOI HEeMNPOXiAHOCTI KULLIOK Ta PO3NUTOro NEpPUTOHI-
Ty. Y 28 noctpaxganux (18 yonosiyoi ta 10 >xiHo4oi
cTaTi) B nepwi 6 rogMH Mu crnocTtepiranu BiACYTHICTb
YiTKMX KOHTYPIB 3a503u, iX nepepmBYaTiCTb, 36inbLueH-
HA po3MipiB 3anosn y 1,5-2 pasn, 3miHa xapaktepy
€XOreHHOCTi 3a paxyHOK MOSBM TiNOEXoreHHUX Aing-
HOK pi3HOro po3mipy. pn noBHOMY po3yaBneHi 3ano-
31 B i npoekuii BM3Ha4yanu 0e3CTpyKTypHy macy 3
HasABHICTIO NepuvnaHKpeaTUYHOI PiANHHOI iHINbTpaLil.
MepunaHkpeaTuyHa pignHa, siKy Mu cnocTepiranu B 6
BMNagkax B nepuwi roavHW nicns TpasMu, Mana Bu-
rNSA rino- Ta aHeXOreHHWX YyTBOPEHb B MPOEKLil carnb-
HWKOBOI CyMKMW. Y JaHWX nocTpaxkganux nigwnyHkoBa
3anos3a He Mana 4iTkMx Mex Ta gopmu, B 3ao4depe-
BMHHIN KNITKOBUHI chbopMyBaBCs BinbLU Y MEHLU Benu-
Kui iHdpinbTpaT (puc. 1).

Yepes 18-24 roamHu nicnga Tpasmu, ynbTpasByKo-
Bi KpuTepii cTaBanu GinbL YiTKUMKW Ha OOHI MOCTTPaB-

Puc. 2. CKynyeHHs pianvHn B CanbHUKOBIN CyMLi B MPOEKLi
XBOCTa MiALUNYyHKOBOI 3a5no3mn 4Yorosika, 48 pokis, yepes
18 roguH nicns Tpasmu. B-pexum

MaTUYHOrO MaHKpeaTuTy, KU NOYMHaB YTBOPHOBaTU-
cs B gaHum yac. CKyn4yeHHst piguHuM B CanbHWKOBIV
CyMLi Hamu po3uiHioBanocd, sik oavH 3 OOCTOBIPHUX
KPUTEpPIiB  YLIKOMKEHHSA  MNiAWYyHKOBOI  3ano3u
(puc. 2). 3 2-i no 7 poby y 11 xBOpux nporpecysanu
ABULLA HDINbTPATMBHOIO NaHkpeaTuTy. Y Bunagkax
pPO3BUTKY HEIH(INbTPaTUBHOIO MaHKPEOHEKPO3y Y
nauieHTiB M1 criocTepiranu KapTuHY NCeBOOKUCT MiaLw-
NYHKOBOT 3an03u y BUMMsAi NOOANHOKUX abo MHOXWH-
HWX YTBOPEHb OKPYrnoi abo oBanbHOI hopmMu, sKi Mic-
TUNW PiAUHY 3 AMCTanbHUM NCEBAO NOCUMEHHAM (puc.
3). B pexumi KONMbOpOBOro AOMMMEPIBCbKOrO KapTy-
BaHHSA Taki PiAVHHI CKynyeHHs Bynu y Burnsaai nooaw-
HOKMX ab0 MHOXWHHUX YTBOPEHb OKpYyrnoi abo oBarnb-
HOi hOPMMU, iHKOMNK 3 NOTOBLLEHNMM CTiHKamu (puc. 4).

Y Bunagkax, KoM MW crocTepiranu po3BUTOK
NaHKPEOHEKPO3y, YNbTpasByKoBa KapTUHa PiOUHHUX
CKyn4yeHb 3MiHIOBanacs 3a paxyHOK MOTOBLLEHHS CTi-
HOK. [pu po3BUTKY iH(IKOBAHOMO MNaHKPEOHEKPO3Y
yNbTpasByKoBa KapTWHa PiAMHHUX CKyn4YeHb 3MiHIoBa-
nacb: CTiHKM NOTOBLLYBanuMcCb, B CepegHbOMy, OO0

Puc. 3. DopmyBaHHSA NCEBAOKNCTY B MPOEKLii XBOCTa
niALWNyHKOBOI 3arno3um Yomnosika, 56 pokis, Ha 4 foby
nicna TpaBmun. B-pexum
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Puc. 4. PopMyBaHHsS NCEBAOKNCTU B NPOEKLii FONOBKM Mia-

LUNYHKOBOI 3ar03u XiHKK, 26 pokiB, Ha 5 goby nicnsa TpaBmMu.

Pexum KOJMbOpPOBOro ,D,OI'II'IJ'IepiBCbKOI'O KapTyBaHHA

0,8+0,24 cm, y NPOCBITi KUCTK, HA (OHI TiNo- Yn aHe-
XOreHHOro BMICTy, Bi3yanidyBanucb rinepexoreHHi
macu, siki 3aimanu go 1/2 npocsity. inepexoreHHi
BKITFOYEHHSA Ha NiacTaBi KNiHIYHOT KapTUHW Hamu Bynu
poO3LiHEHI K CeKBecTpu nigLnyHKOBOI 3ano3n B
pesynbTaTi TSXKKOro naHkpeoHekposy. licns 7 gobu
MOXMMBUIN MOBHUA CaMOYMHHUIA Ni3UC MNCEBOOKUCT
HeBenuknx po3mipis abo po3BUTOK HarHOEHHS. Yepe3s
2—-3 Hegini nicnga TpaBMmu B 4 BUNagkax My crnocTepira-
TN KPOBOTEYY 3 €PO3MBHUX CYAVH Y MOPOXHWHI MCEB-
AokucTn abo napanaHkpeaTUYHOro iHINbTpaTy.
BucHoBku. Takum 4nmHOM, B pesynbTaTi nposeae-
HUX JOCNIMXEeHb HaMK BUSIBIEHA 3aKOHOMIipHa AMHa-
MiKa 3MiH ynbTpa3ByKOBMX MOKa3HWKIB MifLLAYHKOBOI

3anosu y TpaBMOBaHWX Ta 3armbnux BHacnigok 3arno-
LisiHAX TpaBM, WO BKa3ye Ha MOXIMBICTb PO3pPO6KM
KOMMAEKCY KpUTEPIiB AN OUiHKA BCTAHOBNEHHS AaB-
HOCTi BWHWKHEHHSI YLUKOXKEHb BHYTPILLHIX OpraHis
3a04EPEBNHHOIO MPOCTOPY, 30KpeMa, NiaLyHKOBOI
3anosun. BctaHoBneHo, WO KNiHiYHa Ta yneTpasBykoBa
JiarHocTuka y BCiX BuUNagkax MEXaHiyHOi TpaBmu 3
YWKOMKEHHAM MigLWAYHKOBOI 3aro3n € [O0CTaTHbO
CKNagHoW. XapaKkTepHUMM yNbTPa3ByKOBUMU KPUTEPI-
AMM YLIKOAXEHb MNiALWITYHKOBOI 3anosu B neply goby
€ BiCYTHICTb YiTKMX KOHTYpIiB 3anosu, ix nepepvByac-
TicTb, 36iNbLUEHHS PO3MipiB 3ano3n, HasABHICTb rinoe-
XOreHHUX AiNsHOK pi3HOro po3mipy. Y BuMnagkax nos-
HOro po34yaBrieHHs 3ano3un B ii NPOeKLii BU3HA4YaETLCS
6e3cTpykTypHa Maca 3 MepunaHKpPeoTUYHOK piauH-
HOW iHINbTPaUi€eto, ka Mae BUIMSAA ino- Ta aHexo-
rEHHUX YTBOPEHb 3 HEYITKMMU KOHTYpamMu B MpoeKLii
CanbHUKOBOI CyMKW. B moganbLliomy y xBopux nporpe-
cyBanu aBuLLa AeCTPYKTUBHOIO NaHkpeaTuty. Y Buna-
AKax pPOo3BUTKY HEiHMINbTPaTUBHOIO MaHKPEOHEeKPo3y
y MauieHTiB crnocTepiranu KapTuHy NCeBOOKUCT NigLu-
NYHKOBOI 3a503u.

MepcnekTBM noganblumMx pocnimxkeHb. CBoe-
YacHe BUSABIEHHA YLUKOMXKEHb MiALLITYHKOBOI 3aro03u,
0ocobNMBO MPOTArOM Mepwux roguH 3 MOMEHTY
TpaBMyBaHHS, 3aBASAKN SIKOMY BCTAaHOBIIOETLCH Xapa-
KTep Ta [OaBHICTb TpaBMMW, 3HA4YHO noninwye BWGIp
MeTofiB [AiarHOCTUKW Ta nNiKyBaHHA MauieHTiB Ta
3MEHLIYE piBEeHb MeTanbHOCTi, TOMY MNpPOBEOEHHS
noganblwmnx AOCNIOXEHb B [aHid ranysi € [OOCUTb
nepcnekTUBHNM.
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JOUHAMUKA USMEHEHUN YNIbTPA3BYKOBbIX MOKA3ATENEN

NOMXXENYOOYHOW XXENE3bl MPU MEXAHUYECKOW TPABME

BabkuHa E. 1., Kopo6ko U. C., 3onomapesckuli P. C.

Peslome. B pesynbTaTe nNpoBeaeHHbLIX WCCNEAoBaHU BbiSIBNIeHa 3aKOHOMepHas AMHAMMUKa YrbTpasByKo-
BbIX MOKa3aTenein nomKenyao4Hou xXenesbl Y TPaBMUPOBAHHbLIX U NMOrMOLIMX OT TpaBM, YTO CBMOETENbCTBYET O
BO3MOXXHOCTM YCTaHOBNEHUS] JABHOCTU MOBPEXAEHWIN, B YACTHOCTU, MOOKeNyd0oYHON xeresbl. YCTaHOBMEHO,
YTO KMMHMYECKas M yrnbTpasByKoBas AMArHOCTMKa BO BCEX CryvasiX MexaHM4YeckMx TpaBM C MOBpexaeHUeM
noopKenyao4YHoN Xenesbl ABMNAETCA A0CTAaTOYHO CIOXHOW. XapakTepHbIMU YNbTPa3BYKOBbIMU KPUTEPUSMU MO-
BPEXOEHWI NOMKENYA04YHOW Xenesbl B NepBble CYTKN SABNAETCS OTCYTCTBME YETKUX KOHTYPOB XKenesbl, UX npe-
PbLIBACTOCTb, YBENUYEHE pasMepoB Xemnesbl, HanMume rMrnoaxoreHHbIX y4acTKoB pasHoro pasmepa. B cnyyae
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MOSMHOTO PasMOIKEHUS XKeresbl B ee Npoekuumn onpegensetca 6eccTpykTypHas macca ¢ nepunaHkpeoTMHeKcon
KUOKOW MHGUINbTPaLMet, KoTopasi UMeeT BUL TUMNOo- Ta aHIXOreHHUX 06pa3oBaHUin C HEYETKUMMU KOHTYpamu B
MPOEKUMM CanbHWKOBOW CyMKW. B aanbHeiwem y GOsbHbIX NPOrpeccupoBany ABMEHWUS AeCTPYKTUBHOIO NaH-
kpeaTuTa.

KnioueBble crnoBa: TpaBma, 4ABHOCTb, NOAXeNyAo4Has Xenesa, yNbTpasByKoBble nokasaTenu.

UDC 616.36-001-073"408"

Dynamics of the Ultrasound Indexes Changes of Pancreas during Mechanical Trauma

Babkina O., Korobko 1., Zolotarevskiy R.

Abstract. In case of mechanical trauma of parenchymal abdominal organs the number of damage to the
pancreas according to various data is 1.5 to 9% and is characterized by high mortality from 12% to 42% due to
the absence of clinical symptoms. Therefore, there are difficulties in diagnosing. With the aim to solve the prob-
lem of pancreatic trauma diagnosis number of laboratory methods usually are used: laparoscopic, biochemical,
biophysical, ultrasound diagnostics, and others. The ultrasound diagnostic method is reasonable and reliable for
establishing the limitation of the pancreas damage occurrence in case of mechanical injury.

The purpose of research is to study the dynamic changes of pancreas ultrasound parameters at various
types of mechanical injury, depending on the period of injury.

Materials and methods. Ultrasound diagnosis using ultrasound frequency from 0.5 to 1.5 million vehicles
fluctuations on Sonoace 8000 (South Korea), Sonosite Titan (USA) was performed to detect pathological
changes in organs and tissues. 28 injured were examined. Examination of the abdomen and retroperitoneal
area was conducted as well as the dynamics of 1, 2, 3 and 5 days after injury.

Results and discussion. According to collected data, when establishing this type of injury, knowledge of the
mechanism of injury, laboratory blood and urine tests helps with the maintenance of a laparoscopy of the ab-
dominal cavity and retroperitoneum, ultrasound of the internal organs of the abdominal cavity. Clinical and ultra-
sound diagnosis of pancreatic injury is quite complicated in all cases of mechanical injury. Isolated pancreatic
damage was observed in 5 patients (18%), of which 3 males and 2 females, in the other 23 suffered (82%), of
which 17 males and 5 females, pancreatic injury was combined with liver damage, gall bladder and extrahepatic
bile duct, spleen, intestine. Ultrasound examination was complicated by the presence of intestinal hyperpneu-
matosis in the development of dynamic bowel obstruction and diffuses peritonitis. In 28 victims (18 males and
10 females) in the first 6 hours a lack of clear contours of the gland, their discontinuity, an increase in the size of
the gland in 1,5-2 times, a change in the nature of echogenicity due to the appearance of hypoechoic regions of
different sizes were observed. With complete crushed glands in its projection, the unstructured mass was deter-
mined with the presence of peri-penetrating fluid infiltration. The peri-pancreatic fluid, which was observed in 6
cases in the first hours after the injury, had the appearance of hypo- and anechoic formations in the projection of
a stuffing box bag. In the affected pancreas, there was no clear boundary and form; more or less infiltration was
formed in the retroperitoneal cellular tissue.

Conclusions. Thus, it was found out that natural dynamics of changes in the ultrasound parameters of the
pancreas in the injured and died as a result of the injuries, indicate the possibility of developing a set of criteria
for assessing the establishment of the limitation of the occurrence of damage to the internal organs of the
retroperitoneal space, in particular, the pancreas. It has been established that clinical and ultrasound diagnos-
tics in all cases of mechanical injury with pancreas damage was quite complicated. Characteristic ultrasound
criteria for pancreas damage in the first day was the absence of clear contours of the gland, their discontinuity,
the increase in the size of the gland, the presence of hypoechoic regions of various sizes. In cases of complete
degeneration of the gland in its projection, a nonstructural mass with peripanecrotic fluid infiltration, which had
the appearance of hypo- and anechoic formations with fuzzy contours in the projection of a stuffing bag, was
determined.

Keywords: trauma, remoteness, pancreas, ultrasound indexes.

CrartTa Hagivwna 25.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedaKuyiliHoi Koneail nicns peyeH3ye8aHHs
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BblIBOP TAKTUKWN BEAEHNSA BOJIbHbIX NMOCIIE
3KCTPAKOPMOPAJIbHOW YAAPO-BONTHOBOU NMUTOTPUNCUUN

XapbKOBCKUM HauMOHanbHbIM MeAULIMHCKMA YHUBEpCcUTeT

B paboTe npeacTtaBneH OnbIT NPUMEHEHUS IKCT-
pakoponopanbHOW YAapHO-BOSIHOBOW  NUTOTPUMNCUN
(BYBI) y 127 naumeHTOoB C yponuTtuasom. Bbibop
TaKTUKM MOCreonepaunoHHoro BeaeHus BonbHbIX
onpegensanca nokanusauven KOHKpeMeHTa, ero pas-
Mepamu, BbIPAXXEHHOCTbIO ©OoneBoro cuHgpoma, a
Takke HanMynem 3nmM3onoB 0O0CTPEHUS XPOHUYECKO-
ro nuenoHedputa B aHamHese. B pesynbTaTte cpas-
HUTENBbHOrO aHanuaa cTauuMoHapHoro M ambynartop-
Horo BegeHusa 6GonbHbIXx nocne JYBJ, B kayecTBe
TaKTMKM NepBoro Bbibopa MOXHO paccMaTpuBaTb am-
OynaTtopHoe BeAeHME MaUMEHTOB, 3a WCKIIOYEHUEM
Ccrny4yaeB MOYEYHON foKanusaumMm KOHKpeMeHTa, pas-
mMepamu Gornee 1,5cMm, BblpaxeHHOro 60neBoro CuH-
apoma, Tpebytowlero BeegeHns 6onee 3 0o3 aHanbre-
TUKOB B CYTKW, Takke Hanuumsa anu3ofda obocTpeHus
XPOHMYECKOro nuenoHedputa B TedeHue 2 Headenb
nepen nposegeHnem JYBJl. YueT BbileykaszaHHbIX
hakTopOB NO3BOMSET YNyYlWUTb pe3ynbTaTbl NUTOT-
pUNCUN N CHU3UTb PUCK BO3HUKHOBEHWST OCMOXHEHUNA.

KniouyeBble cnoBa: akcTpakopnoparnbHas yaapHo-
BOJTHOBAs NIMTOTPUNCUSA, MOYEKAMEHHasn GonesHb, Tak-
TVKa BeJeHNs.

CBA3b paboTbl C Hay4YHbIMM MporpamMmamu,
nnaHamu, Temamu. [laHHas paboTa sBnseTtcs dpar-
meHToM HUP «OB6rpyHTyBaHHsi, po3pobka Ta BMGIip
MaroiHBa3NBHUX XipYPriYyHMX METOAIB NiKyBaHHS XBO-
puX Ha OBCTPYKTMBHI 3aXBOPIOBAHHA HUPOK, 3 ypaxy-
BaHHsIM eTionaToreHeTUYHUX MEeXaHi3MiB 0OCTPYKLIi»,
Ne rocypapctBeHHon permctpauun 0116U004983.

BBegeHue. MouyekameHHass 6onesHb 3aHUMaeT
OLHO M3 BeyLMX MEeCT B CTPYKType YpOSiornyeckom
3aboneBaemocTn. 1o AaHHbIM Nepuoguveckux usga-
HUR, 0o 9% Bcero HaceneHus EBponbl cTpagaeT aax-
HblM 3aboneBaHvem [5]. QkcTpakopnopanbHas yaap-
Ho-BONHoBas nutoTpuncus (JYBJ), wwupoko npume-
HSIOLWAsACA Ha NPOTSHXKEHUU MOCcnedHuX OecATUneTun
Yy NaUMEHTOB C KaMHAMW MOYEK U MOYETOUHUKOB, He
noTepsra CBOeW akTyarnbHOCTM U NO-MpexHeMy ABNns-
eTCcsa JOCTONHOW anbTepHaTUBOW 3HAOCKOMUYECKUM U
nepKyTaHHbIM METOAMKAM NPW KaMHAX, pasMepaMu 4O
2 cm [1, 3]. OcHoBHada uenb QYBIJ1 — dparmeHTauns

sm_kolupayev@ukr.net

KaMmHeln 1 6eCCUMNTOMHOE OTXOXAeHWe parMeHTOB.
MpoTnBonokasarnuammn k QYBIJ1 aensatTca: GepemeH-
HOCTb, OCTPbI BOCMANUTENbHbIA NPOLECcC B OpraHax
MOYeBbIAENUTENBLHOW CUCTEMbI, HapyLLeHUsi CBepTbI-
BaloLeN CMUCTEMbI KPOBW, OBCTPYKUMS MOYEBbIBOAS-
wmx nyten [4]. PesynbTtatel JYBJI, a Takke BO3MOX-
Hble OCMOXHEHUS BO MHOTOM 3aBWCAT OT TaKTWUKK
nocreonepaunoHHoOro BeAeHnst 6onbHbIx [2].

Llenb paboTbl cocTosina B u3ay4yeHun ¢akTopos,
onpegensowmx BbIOOp TakTUKM BedeHUs nauueHToB
nocrie nposegenuna JYBJI.

Matepuanbsl u meToabl uccrnenoBaHus. B Ha-
cToswen paboTe HaMM NpoaHanM3MpoBaHbl pesynbTa-
Tbl MPUMEHEHUA JaHHOro metoda y 127 nauveHToB
(keHWuH — 68, Myx4mH — 59) ¢ yponutmasom. Cpega-
HWIA BO3pacT GonbHbIX cocTasun 46,7 net (19-87 ner).
[MoyeyHass nokanusauusa KamMHeW wumena MecTo y
55 (43,3%), kaMHK Mo4veTouHuka y 72 (56,7%) Gonb-
HbIX. Paamepbl NOYeYHbIX KaMHen BapbupoBanu ot 6
0o 20 MM, pa3mepbl KaMHENn MOYETOYHUKOB COCTaBIIs-
v ot 5 go 17 mm. CeaHcbl JYBJ1 BbINoONHANMCH Ha
NMTOTPUNTEPE C SNEKTPOMArHUTHLIM TUMOM reHepaumm
yAapHbIx BorH «Dornier Compact Sigma» (Fepmanus),
nog ynbTpa3ByKOBbIM KOHTPOMEM.

KonnyecTBo umnynbcoB onpeaensnocb pasmepa-
MW KaMHS1, a8 TakKke XapakTepoM Ae3uHTerpaumu, Ha-
6niogaemon B npouecce ApobrneHuns, n coctasnsano
oT 700 go 2750 npu yactote 90 B MUHYTY U CpeHEM
YPOBHE MOLLHOCTM yAapHbIX BonH 1,7, cormacHo
TEXHUYECKMX XapaKTepUCTUK OaHHOM MOAEeNnu mnuTo-
TpunTepa.

TakTuka nocneonepaunoHHOro BegeHns 60nbHbIX
(ambynaTopHoe unu cTauMoHapHOe) onpegensnach
nokanusaumen KOHKpeMeHTa, ero pa3mepamu, Bblpa-
XKEHHOCTb0 60MeBoOro cMHAPOMa, a Takke Hannunem
anM3040B 060CTPEHUSI XPOHUYECKOro nuenoHedpuTa
B aHamHese. [MokasaHuAMM K CTauMoHapHOMy rnedye-
Huo y 22 (17,3%) 6onbHbIX ABNANMCL NOYeYHas roka-
nusauusi kamHern, pasmepamu 6onee 1,5 cm, 6oneson
cnHapoMm, Tpebyowmnii BBegeHusa 6onee 3 0o3 aHanb-
reTMKOB B CyTKW, a Takke Hanuuue anm3oga obocTtpe-
HUS  XPOHM4YECKOro nuenoHedputa B TeveHue
OBYyX Hepgenb nepep nposegeHnem JYBJl. Bo Bcex
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ocTanbHbIX criyqasx — 105 (82,6%) 60nbHbIX, IMTOT-
puncusa nposogunace ambynatopHo. B mocneonepa-
UMOHHOM nepuoge BCEM NauMeHTaM HasHavanucb
TabneTMpoBaHHble CMAa3MONUTUKK (ApOTaBEpPUH, CKO-
nonamuH) B coYeTaHuMu C anbga-agpeHobrnokarto-
pamu (TaMcynosuH). bonbHbIM, y KOTOPbIX B TEYEHME
OBYX MNpewecTBYOWNX Heaenb UMeNn MecTo ann3on
0boCTpeHuss XxpoHu4eckoro nuenoHedputa, HasHa4va-
nMcb aHTMbakTepuarnbHble npenapatbl. KOHTponbHoe
obcnegoBaHue npoBoannock Ha 5 geHb nocne JYBII
N COCTOSINO B KIIMHWYECKOW OLIEHKE CUMMTOMOB MOYe-
KaMeHHOn 6o0ne3Hn (BblpakeHHOCTb OONEBOro CUH-
ApomMa, OM3YpUYECKUX SIBIIEHWI, KOMNWYEeCTBO 3MM30-
0B MOYEYHOW KOMUKM), criydaeB 0B6OCTPEeHNst XPOHU-
yeckoro nuenoHedputa, a Takke YrnbTPasByKOBOMW
OLEHKe COCTOSIHWS MOYEeK M MOYEBLIBOAALIMX MyTen,
HanMuma 1 pasmepoB parMeHToB kamHs. lNpu Hanu-
4nn cbparmMeHToB KamHs Gonee 5 MM, HasHavancs
NMOBTOPHbIN ceaHc JYBJI.

OT Kaxpgoro 4YenoBeka MOMYYEHO MUCbMEHHOE
cornacue Ha npoBefeHMe WCCIeAoBaHUsl, COrnacHo
pekomMeHAauusiM 3TUYECKMX KOMUTETOB MO BOMpocam
B1MoMeaNLMHCKMX 1ccneaoBaHuin, 3akoHoAaTenbCcTea
YkpanHbl 06 oxpaHe 340p0Bbs Y XeNbCUHKCKOW OeK-
napauwmm 2000 r., avpekTuBbl EBponeickoro obLecT-
Ba 86/609 06 yyacTum nwogen B Meguko-bmorno-
TMYECKMX UCCrnenoBaHUsIX.

Pe3ynbTaTbl MCccneaoBaHUA u Ux obcyxaeHue.
CeaHcbl QYBIJl, npu BblleyKa3aHHbIX MapameTpax,
Obinn 6e3bonesHeHHbIMU Yy 118 (92,9%) nauneHToB, y
9 (7,1%) 6onbHbLIX MMeN MecTo yMepeHHbIn 6oneson
CMHOPOM, ANA KYyNMpOBaHUS KOToporo 6bino gocta-
TOYHO BHYTPUMBbILWIEYHOro BBedeHus 1% pacTtBopa
KeToporaka TpoMeTamunHa.

Y naumeHToB ambynaTopHON rpynnbl cpeaHee Ko-
nnyecTtBo ceaHcoB JYBJI, Heobxogumoe ans nonHom
Jes3nHTerpaumMm KOHKpemeHTa, coctaBuno 1,5 npu ero
nokanusauum B noxaHke nouku, 1,8 — ons yalleyHbix
KamHen u 1,3 ons kaMmHen mo4yeTouvHuka. KonmyecTtso
ceaHcoB QYBIJ1 npsiMo KoppenupoBano ¢ pasmepamu
kamHs (p=0,04). B pesynbtate npumeHeHns JYBJI kak
MOHOTepanuu, cocTosiHne “stone-free” BbINO 4OCTUTHY-
To y 93,2% NaunMeHTOB C KaMHAMW MOYETOYHUKA,
88,2% 60nbHbIX C KAMHSIMU FIOXaHKN NOYKN Uy 77,4%
OOnbHbIX C YalleYyHbIMK KamMHAMU. Habntoganack nps-
Mas KoppersumoHHaa 3aBUCUMOCTb COCTOAHNA “stone-
free” oT ucxogHbIX pa3amepoB koHkpemeHTa (p=0,05).

BbonbwnHCTBO NaumeHToB (92,4%), HaxoAMBLUNX-
Cs Ha ambynaTopHOM NeYeHUN OTMETUIIN YMEHbLLE-
HMe 4acToTbl BO3HMKHOBEHWUSI U Bblpa)KeHHOCTH Gone-
BbIX MPUCTYyNoB nocne npoBefeHus JYBJI. NocnuTa-
nu3aumsa B TeyeHve 5 gHen nocne nposeaeHusa JYBJI
notpebosanacb 8 (7,6%) nauueHTam, npy 3TOM B
5 (4,7%) cnyyaax oHa Obina cBsfi3aHa 4acToO MOBTO-
PSIOWMMUCA  NPUCTYMAMU  MOYEYHOW  KOMUKM, B
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3 (2,8%) cny4yasx — c 0B6OCTpEHWEM XPOHUYECKOTO
nuenoHedputa. HeobxognmocTb B npoBefeHUN LO-
NOMHUTENbBHBIX  3HAOCKOMMYECKMX  BMeLLaTerbCTB
(ypeTeponuToakcTpakums) BosHukna y 4 (3,8%) naum-
€HTOB.

Y naumMeHToB, HaXOOMBLUMXCS Ha CTaUMOHApPHOM
nevyeHun, nokasaTtenb KonuyectBa ceaHcoB JYBIJI,
NPEBbICUIT aHaNOrM4YHLIN MokasaTenb amOynaTopHON
rpynnbl B Cnyvasx MOYEYHOM JoKanusauun KOHKpe-
MEHTa, YTO ABMAETCS BMOMHE 3aKOHOMEPHLIM, TaK Kak
CTaumoHapHbI Moaxond NpUMeHsancst y 6ombHbIX C
KPYNMHbIMKM  pasMepaMy MNoYeyHblX KamHen (bonee
1,5 cm). CpefHee KOnM4ecTBO CEAaHCOB NIUTOTPUMNCUM,
Heobxooumoe AN MNONHOW Le3UHTerpauumn KoHKpe-
MeHTa, cocTtaBuno 2,1, npu ero nokanusauum B Io-
XaHke, 1,9 — ansa yalweyHblX kKaMmHen, n 1,3 — ansa kam-
Hen MoyeTouyHuka. OTMedeHa npsiMasi KoppPensLNoH-
Hasa 3aBMMMOCTb MeXay Konmnyectsom ceaHcos JYBJI
1 pasmepamm KaMHs1.

CocrtosiHue “stone-free” B cTaumoHapHoW rpynne
Obino gocTurHyto y 96,4% nauMeHToB C KaMHAMU
MOYETOYHMKA, 83,3% OONbHLIX C KaMHSAMU JFIOXaHKU
NOYKM Ny 76,2% 6ONbHBIX C YaLleYHbIMWN KAMHSAMMU.

Mpu aHanu3e xapakTepa Te4YeHuss nocneonepawm-
OHHOro nepuoga, oTMeyveHa 6onbLas YactoTa BO3HU-
KHOBEHWUSI YPreHTHbIX 3MM3040B, TakMX Kak novevHast
Konvka u obocTpeHune nuenoHedputa y BGONbHBbIX,
HaXOOMBLUMXCS HA CTaUMOHAPHOM feyveHnn. B gaHHon
rpynne nauuMeHTOB Yy4allleHue MPUCTYMNOB MNOYEYHOM
KONukn 6bino otmeyeHo y 4 (18,1%) GonbHbIX, A5
KynupoBaHusa kotopon B 3 (13,6%) cnydyasx TpeboBa-
nocb BBEAEHWE HapKoTMYeckux aHanbretuko. O60-
CTPEHUE XPOHUYECKOrO nuenoHedputTa NMeno Mecto
y 3 (13,6%) cTtaumoHapHbix 6omnbHbIX. BbiweykasaH-
Hble OCIOXHEHWs B MNOcfeonepauuoHHOM nepuoae
Habnoganucb y 6oMbHbBIX C MOYEYHOWN NoKanusaumen
KOHKpeMeHTa. 3JHOocKonuyeckue BMeluaTenbcTBa
(KOHTaKTHasi ypeTeponuTOTPUNCUS, YPETEPOSTIUTOIKC-
Tpakuus) ¢ Lenblo yaaneHust parMeHTOB KaMHs Mpo-
BefeHbl ¥ 2 (9%) nauneHToB.

[MonyyeHHble AaHHble CBMOETENbLCTBYIOT O Lerne-
coobpasHocTn  anddepeHUMpoOBaHHOINO noaxona B
BbIOOpE NokasaHUi K CTauMoHapHOMY BeAeHuo 6orb-
HbIXx nocrne JYBJl, 4TO CyLLEeCTBEHHO CHWXaeT pUcK
BO3HMKHOBEHWS OCTPbIX CUMMNTOMOB, TPEOYOLWMNX OKa-
3aHMSA HEOTNOXHOW MEAMLIMHCKON nomoLum B ambyna-
TOPHbLIX YCMNOBUSAX.

BbiBOAbI M NepcnekTUBbI AallbHeNWnX uccne-
goBaHun. daktopamu, onpedensowumMm  Bblibop
TakTUKN BegeHnsa BonbHbix nocne JYBIJI, ssnswTcA
nokanusauusi kamHsl, ero pasmMepbl, BbIpaXXEHHOCTb
boneBoro cMHapomMa, Hanuume anM3ohoB 060CTPeHUs
nuenoHedpuTa B aHamHe3e. B kavecTBe TakTuku nep-
BOro Bbibopa MOXHO paccmaTtpuBaTb ambynaTtopHoe
BeLEHNEe MauMeHTOB, 3a WCKIIIOYEHMEM Crly4yaeB
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MOYEYHON noKanM3auMM KOHKPEMEHTa, pasmMepamMu  YecKoro nvenoHedpuTa B TedeHue 2 Hepernb nepep,
bonee 1,5 cm, BblpaxeHHoOro GomneBoro cuHapoma, npoBegeHuem JYBJl. YyeT BblweykasaHHbIX ¢hakTo-
Tpebytowero BeBeaeHua 6onee 3 403 aHanNbreTMKOB B POB MO3BOMSAET YNyULLNTb pe3ynbTaTbl IMTOTPUMNCUMN U
CYTKM, a TaKKe Hanuuus annsona 060CTPEHUSI XPOHU-  CHU3WUTb PUCK BO3HUKHOBEHWST OCITOXHEHWA.
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BUBIP TAKTUKM BEOEHHA XBOPUX NICNA EKCTPAKOPMOPANbHOI

YOAPO-XBUNbOBOI NITOTPUNCIT

Konynaee C. M., CaseHkoe B. .

Pe3tome. Y poboTi NnpeacTaBneHo JOCBiA 3aCTOCYBaHHSA €KCTpakopornopanbHOW yaapHO-XBUITbOBOI MiTOTPK-
ncii (EYXI) y 127 naujeHTiB 3 yponitiasom. Bubip Taktvkm nicnsonepauiiHoro BeJEHHSA XBOPUX BU3HAYaBCSH J10-
Kanisauieto KOHKpEMEHTY, MOro po3mipamu, BUpasHiCTio 60NbOBOro CMHAPOMY, @ TaKOX HasiBHICTIO eni3oais 3aro-
CTPEHHSI XPOHIYHOrO nienoHedpuTy B aHaMHesi. 3a pe3ynbTataMu NOPIBHASNBHOIO aHanidy cTauioHapHOro i am-
GynaTopHoro BegeHHs xsopux nicns EYXJ1, B SIKOCTi TaKTUKX NepLLOro BUOGOpY MoXHa po3rnsaaTn ambynaTopHe
BeOEHHS nauieHTiB, 3a BWHATKOM BUMNaAKiB HUMPKOBOI fokamnisauii KOHKpeMeHTy, po3mipamu 6Ginblue
1,5 cm, 60onbLOBOrO CUHAPOMY, WO BUMarae BBeAeHHs Oinbw 3 403 aHanbreTukiB Ha Joby, TakoX HasBHOCTI eni-
307y 3aroCTPEHHSI XPOHIYHOrO MienoHedpuTy NPOTArom 2 TWXHIB nepen nposeneHHaM EYXI1. YpaxyBaHHS Bu-
LLIeBKa3aHNX YAHHWKIB 4O3BOJISE MONINWNUTM pe3ynbTaTh NITOTPUNCIT Ta 3HU3NTU PU3MK BUHUKHEHHS! YCKMagHeHb.

Knro4yoBi cnoBa: ekcTpakoprnopanbHa yaapHO-XBUIbOBA JITOTPUNCIS, cevokam’'siHa XBopoba, TakTuka Be-
OEHHS.
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The Further Treatment Tactics Choice of Patients after Extracorporeal Shock-Wave Lithotripsy

Kolupayev S. M., Savenkov V. I.

Abstract. Extracorporeal shock-wave lithotripsy (ESWL) has been widely used for the last decades and has
proved to be a worthy alternative to endoscopic and percutaneous techniques for stones up to 2 cm in size. The
results of ESWL as well as possible complications depend on the tactics of postoperative treatment of patients.

The purpose of the research was to examine the factors determining the further treatment tactics choice of
patients after ESWL.

Materials and methods. The ESWL were used in 127 patients (women — 68, men — 59) with urolithiasis. The
sizes of kidney stones varied from 6 to 20 mm, the size of the stones of the ureters was 5 to 17 mm. The ESWL
sessions were performed on the Dornier Compact Sigma lithotripter (Germany), under ultrasonic control. Tactics
of postoperative patients’ treatment (outpatient or in hospital) was determined by the localization of the stone, its
sizes, severity of the pain syndrome, as well as the presence of exacerbation chronic pyelonephritis episodes in
the anamnesis. 27 (17,3%) of patients with renal localization of stones, stone diameter of more than 1.5 cm,
pain syndrome, requiring more than 3 doses analgesics per day, as well as the presence of an episode of exac-
erbation of chronic pyelonephritis during last two weeks before ESWL were hospitalized. In 105 (82.6%) patients
the lithotripsy was carried out on outpatient basis.

Results. The majority of patients (92.4%) who were on outpatient treatment noted a decrease in incidence
and the severity of painful attacks after ESWL. Hospitalization within 5 days after ESWL was required, in
8 (7.6%) patients. In 5 (4.7%) cases it was associated with repetitive attacks of renal colic, in 3 (2.8%) cases
with exacerbation of chronic pyelonephritis.
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The incidence of attacks of renal colic was observed in 6 (27.2%) patients treated in the hospital. Exacerba-
tion of chronic pyelonephritis occurred in 2 (9%) of hospitalized patients. The above complications in the postop-
erative period were observed in patients with kidney localization of the stone. The ultrasound investigation was
performed in 5 days after ESWL. The absence of stones in the kidneys and urinary tracts was noted in
76 (72.3%) patients of the outpatient group and in 14 (63.3%) patients treated in the hospital. The repeated ses-
sion of ESWL was performed in patients with residual fragments of stone more than 4 mm.

Conclusions. Factors determining the treatment tactics after ESWL are the localization of the stone, its
sizes, severity of the pain syndrome, and presence of exacerbation of pyelonephritis episodes in the anamnesis.
Outpatient patients’ treatment can be considered as a first choice. Hospital treatment is recommended in pa-
tients with kidney stone larger than 1.5 cm, severe pain syndrome, requiring more than 3 doses of analgesics
per day, and an episode of exacerbation of chronic pyelonephritis within 2 weeks before ESWL.

Keywords: extracorporeal shock wave lithotripsy, urolithiasis, treatment tactics.
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XIPYPTIYHA TAKTUKA JNTIIKYBAHHA XBOPUX HA YCKINAQHEHUN
MICYEBOPO3MNOBCHOA>KEHUN PAK LUNYHKY

XapkKiBCbKUI HauioHanbHUN MeauYHUM yHiBepcutet

PoboTa 6a3yeTbcs Ha aHanisi pe3ynbTaTiB onepa-
TUBHOrO NikyBaHHA 418 XBOpWX Ha YyCKNagHEeHWn Mic-
LLleBOPO3MNOBCIOKEHUI pak LwnyHka. Nepebir ocHoB-
HOro 3axBoOplOBaHHA Byno ycknagHeHO KPOBOTEYEH y
252 (60,3%) xBopux, cteHo3om — y 89 (21,3%), nep-
¢opauieto — y 15 (3,5%), Ta iXx NoOegHaHHAM — Yy
62 (14,8%). PapgukanbHi onepauii BUKOHaHi Yy
168 (40,2%) xBopwux, y 250 (59,8%) — naniaTuBHi Ta
cumnToMaTuyHi. MNicnaonepauinHi ycknagHeHHS BUHU-
knn y 82 xBopux (19,6%), nicnaonepauinHa netanb-
HicTb cknana 7,2% (30 xBopux).

KnrouyoBi cnoBa: ycknagHeHUn MiCLLeBOpPO3noB-
CIO[IKEHUI paK LWNyHKa, XipypriyHe nikyBaHHS.

3B’A30K po60TM 3 HayKOBUMM MNporpamamm,
nnaHamu, Temamu. Po6oTta € hparmMeHTOM KOMMIeK-
cHoi HOP XHMY «Po3pobka cy4acHux meTogiB Xipyp-
MYHOro IiKyBaHHS | NPOINaKkTMKM 3axBOPHOBaHb i
TpaBM OpraHiB OYepeBMHM Ta rPyaHOI KIiTUHM Y XBO-
puUX 3 BUCOKMM OnepauinHnm pusnkom», Ne aepxaBHoi
peecTpauii 0113U002537.

Bctyn. HesBaxaloum Ha TEHOEHUiO 3HWDKEHHA
3aXBOPHOBAHOCTI Ha pak LWyHKka npobnema nikyBaHHS
ycKknagHeHnx OpM 3aXBOPIOBaHHA 3anvaeTbcs
OfHi€0 3 HaMbinbLW cknagHux i aktyanbHux [1, 2, 5].
[o 60-80% xBOpMX HaaxoauTb Ha IiKyBaHHSA 3 3any-
WeHMMK opMamn  3axXBOPKOBAHHS MpPU  HasiBHOCTI
BaXXKMUX YCKNagHeHb [2, 4]. YacToTa po3BuTKy nicnsio-
nepauinHux ycknagHeHe Bapitoe Big 16,3 go 48,0% a
netanbHocTi Big 8,3 oo 37,2% [2, 3, 4, 6].

MeTta pocnigkeHHA: MNOKpalleHHs pe3ynbTaTiB
niKyBaHHA XBOPUX 3 YCKNagHEHMM MiCLIEBOPO3MOBCHO-
JXKEHUM paKkoMm LUMYHKa.

Martepianu Ta meToam pocnimkeHHs. [ocni-
[XXEeHHS 3aCHOBaHe Ha aHanisi pe3ynbTaTiB nikyBaHHS
418 xBOPUX 3 MICLLEBO NOLUMPEHNM PAKOM LUITYHKa, SKi
nepebyBanu Ha nikyBaHHi y «¥Y IHCTUTYT 3aranbHOI
Ta HesigknagHoi xipyprii im. B.T. 3anuesa» HAMH
Ykpainn 3 1996 p. no 2015 p., y Biui Big 18 go 85 po-
kiB. CepepgHin Bik 61,9+8,9 pokiB. YonosikiB —
261 (62,4%), xiHok — 157 (37,6%).

Yci gocnign nposogunu y BignosigHocTi 4o Ko-
BeHuii Pagn €sponn «[po 3axucT npaB NOAMHK i
TNIOACLKOI MQHOCTI B 3B'A3KY 3 3aCTOCYBaHHAM [OCST-

vlazirskiy@gmail.com

HeHb Oionorii Ta MeauumHu: KoHBeHUiss nNpo npaea
noguHn  Ta  GiomegmumHy  (ETS Ne 164)» Big
04.04.1997 p., i MenbciHCbKOI AeknapaLil BcecBiTHBOI
MeaunyHoi acouiauii (2008 p.). KoxxeH nauieHT nignucy-
BaB iHPOPMOBaHy 3rofly Ha y4acTb Y AOCHIAXKEHHI.

Bci xBopi paHaomisoBaHi Ha ABi rpynu: NOpPiBHSH-
Hs — 212 xBopux (nepebyBanu Ha nikyBaHHi 3 2006 no
2010 pp.), ocHOBHY — 206 xBopux (nepioa NikyBaHHSA 3
2011 no 2015 pp.). Y rpyni NOpiBHAHHSA 3aCTOCOBYBa-
nunca 3aranbHOMPURHATI XipypriyHa TakTuka i onepadii.
B oOcCHOBHIN rpyni BuKOpUCTOBYBanaca akTUBHO-
iHOMBIOyani3oBaHa OBOXeTanHa XipypridHa TakTuka i
po3pobneHi koMOiHOBaHi i  PEKOHCTPYKTUBHO-
BigHOBMOBarnbLHI onepadii.

YpaxeHHs KapAianbHOro Bigainy LWNyHKY Biag3Ha-
yeHo y 41 (11,4%) xBopux, Tina LWNyHKa — Yy
158 (41,1%), BuxigHoro Bigainy —y 112 (29,0%), cy6-
TOTanbHe ypaxeHHs wryHka —y 48 (11,2% ), Totanb-
He —y 29 (7,3%) xBOpUX.

KpoBoTedy BugsneHo y 252 (60,3%) xBopwux,
cTeHo3 — y 89 (21,3%), nepdopadito — y 15 (3,5%), i
ix noegHaHHa — y 62 (14,8%) xBopux. KpoBoBTpaTta
Nerkoro  CTyneHd, BigNoBigHO A0  knacudikauii
O. O. Wanimoa i B.®. CaeHko (1987p.) [6], BusAsBneHa
y 67 (16,0%) xBOpuX; CepedHbOi TSDKKOCTI — Y
136 (32,5%); Tspkkoro ctyneHs —y 49 (11,7%) xBopux.

HwnsbkoandepeHuinosaHa ageHokapumHoma BuU-
aBneHa y 156 (37,3%) xBopuX, 3 pi3HMM CTyrneHeM
OudepeHuitoBaHHs ageHokapumHomy —y 201 (48,1%)
i MepPCTHEBMAHO-KNITUHHMI pak — y 61 (14,6%) xBo-
pux. Po3snogin xsopux 3a ctagiamm TNM npeacraene-
HO B Tabnuui 1.

Tabnuusa 1 — Po3noain XxBopux Ha pak LWyHKa 3a cTagis-
Mn TNM

MokasHunk OcHoBHa rpyna |['pyna nopiBHAHHS
T4 206 (49,3%) 212 (50,7%)
NO 15 (3,5%) 29 (6,9%)

N1 112 (26,8%) 122 (29,2%)
N2 64 (15,3%) 48 (11,5%)
N3 15 (3,5%) 13 (3,1%)
M- 206 (49,3%) 212 (50,7%)
P3 - 12 (2,8%)
P4 206 (49,3%) 200 (47,8%)
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3 ypaxyBaHHSIM KMiHIYHMX NPOSBIB NyXMWH LUMYH-
Ka po3nogin xBopux, siki nepebyBanu Ha nikyBaHHi B
KniHiui, NnpeacTtaBneHo B Tabnuui 2.

Tabnuusa 2 — Po3noain xBopux Ha pak LWnyHKa 3 ypaxy-
BaHHAM yCKnagHeHb

KniHivHi nposiBu OcHoBHa rpyna | Fpyna nopiBHAHHS
KpoBoTteua 123 (29,4%) 129 (30,8%)
CreHos 42 (10,0%) 47 (11,2%)
Mepdopauis 9 (2,1%) 6 (1,4%)
MoeaHaHHs 32 (7,6%) 30 (7,2%)
yCKnaaHeHb
Bcboro 206 (49,3%) 212 (50,7%)

Pe3ynbTaTn pgocnigkeHHA Ta iX 0GroBOpeHHs.
Y KniHiui npotarom 6araTbOX pOKiB HAAAETLCA NiKyBa-
NbHa gonomora XBOPUM Ha 3MOSIKiCHi HOBOYTBOPEHHS
LWAYHKa 3 PO3BUTKOM T[OCTPUX KUTTEIArPOXKYHOUYUX
yCKNagHeHb, TakMX SIK KPOBOTEYa, CTEHO3 i nepdopa-
uis. Y kniHiyi npunHATa ABOoeTanHa TakTuka nikyBaHHs
Ha OCHOBIi LLUMPOKOr0 BUKOPUCTAHHS MaroiHBa3uBHUX
BTPYYaHb.

Kposomeya ycknagHioe nepebir paky LnyHka B
2,7-41% cnoctepexeHb i 3anmae 2—-3 Mmicue cepen
iHWKX [2, 4, 5, 7]. NS OUiHKM CTaHy remocTasy BMKO-
pucToByBanu Knacudgikauito akTUBHOCTI KpOBOTeui
Forrest J.A.H. B mogudikauii Hikiwaesa B. I. (1997)
[7]. MeToa eHpocKkomiYHOro remMocTasy BKIHOYaB nep-
BUMHHY OLiHKY [JKepena KpoBOTeuYi, NPOBEAEHHSA eHAo-
CKOMIYHOrO KIiMyBaHHS CYAMH, LLO KPOBOTOYaTb, KOa-
rynauii i KpioBNNuBY, 3pOLUEHHS NMYyXMWHW, WO KPOBO-
TOUMTb remocTtaTukamun. [OCArHEeHHs TUM4acoBOro
eHgockoniyHoro remoctasy y 49 (11,7%) xBopux 3
KpOBOTEYEto 3 NyXININHM LUAYHKA, WO TpUBae, 4O3BONN-
10 NPOBECTU IHTEHCUBHY nepeaonepawinHy niarotos-
Ky 3 BiJCTPOYEHUM OMepaTUBHUM BTPYYaHHSAM MpOTH-
rom 2-6 gi6 nicnsa rocnitanisawii.

BukoHaHHS, Ha nepLuioMy eTani, peHTreHeHgoBac-
KynsipHoro remoctasy nposegeHo y 31 (7,4%) xBopo-
ro, 3 HMx y 13 (3,1%) xBopux cTano camocTilHUM Me-
TOoOOM nikyBaHHA (y 9 BiA3Ha4YeHO BIACYTHICTb peuu-
OuBy KpoBoTeui). Cnig 3a3HaunTy, WO OAHUA MeTos
6yB 0cOBMMBO LiHHWA ANA OOCArHEHHS remocTasy y
nauieHTiB CTapeqoro BiKy 3 BUPaXKEHOK CYMyTHLO
naTosnorieto NpyM BUCOKOMY CTYyMeHi onepauinHoro pu-
31Ky BUKOHaHHS "BigKpUTMX" ONepaTuBHUX yTpydaHb.

3acTocyBaHHS Ha MepLliomy eTani ManoiHBa3uB-
HUX MeTodiB remocTasy [03BOMMUIO 3HU3NUTU KiMbKICTb
ypreHTHux onepauin 3 46 (11,0%) B rpyni NOPIBHAHHS
0o 13 (3,1%) B ocHosHin rpyni. Onepadii y BigcTpoye-
HoMy nopsaky BukoHaHi y 80 (19,1%) xBopuX, 3 HUX Y
59 (14,1%) xBOpMX OCHOBHOI rpynu.

Y Hawin kniHiyi NpunHATa TakTuka, CnpsMOBaHa,
nepw 3a BCe, Ha OOCATHEHHS HadiiHOro remocTaay.
[Mpy MOXNUBOCTI BUKOHAHHS paguvKanbHOro oneparu-

KniHiyHa meguuuHa

BHOMO BTPYYaHHS BUKOHYEMO OOHOETarHi pagukanbHi
onepawdiii, Npy BUCOKOMY onepauiiHoMy puU3uKy 3acTo-
COBYeMO fBoeTanHy TakTuky (I etan — naniatmeHa
pesekuis wnyHka 3 nyxnuHotw; |l etan — pagukanbHa
pepesekuis LWryHKa (racTpekToMmis) 3 aJekBaTHO
nimdoaiccekuieto i pesekuielo ypaxeHux CycCifHix op-
raHis). OcobnueicTio naniaTMBHWUX pe3ekui € Te, Lo
npy BUKIIOYEHHI MOBTOPHUX YTpy4YaHb nepeBsary Bia-
Aaemo metoamkam B mogudikauiax binbpot — II. MMpun
nnaHoBaHOMYy MOBTOPHOMY BTPYYaHHi — MeTOAMKam
BinbpoT — I. Y gkocTi naniaTmBHMX onepauin, Wwo Ao-
3BOMAIOTb 3YNUHUTU KPOBOTEYY MPWU MyXINIMHAX LUITYH-
Ka, WO HEeMOXNNBO BMAANUTW, 3aCTOCOBYBanu ract-
pPOTOMIO 3 MPOLUMBAHHAM KPOBOTOUMBWX CYAWH, Tam-
noHaay KpaTepa NyXnMHHOI BUPa3KM NacMOM calbHU-
Ka Ha KMBUIbHIN CyauMHHIM  Hixyi no Onento-
MonikapnoBy; a TakoX po3pobneHy B KMiHiLi TamnoHa-
Ay BUPA30K NyXIMHW NEPEAHbOIO0 CTIHKO LUMYHKA.

Ha BucoTi kpoBoTeuyi oneposati 40 (9,5%) xBOpuX
3 Hux 8 (1,9%) xBOpi OCHOBHOI rpynu. PagukanbHi
onepauii BukoHaHi y 5 (12,5%) 3 HuX y 4 KOMBiHOBaHi
pesekuii wnyHka. lMicnsgonepauiniHi ycknagHeHHs Bu-
Huknn y 15 (37,5%), nomepnn — 5 (12,5%) xBOpMX.
ManiaTvBHI pesekuii wnyHka BukoHaHi y 47 (11,2%)
XBOPWX 3 KPOBOTEYEHD 3 MYXIMHW.

Mpn pesekuii WwWnyHKa B HALLUX CMOCTEPEXEHHSX,
MM Biggaemo nepesary e3odaroetoHoaHacToMo3am B
Hawin moamdikauii i mogmdikauii Py (npu pekoHCcTpy-
KTMBHMX onepauisx). 3 1989 p B kniHiui nopag 3 3ara-
NbHOBIAOMUMW 3aCTOCOBYBaNN BriacHy METOAMKY e30-
aroetoHoaHacTomo3a. OcobnueicTio Ui€i mogudika-
Lii e cpikcauia npvBigHOT NeTni no3agy cTpaBoxoay B
3aHbOMY CepefoCTiHHi, HaKnageHHi NpPOBiI3OPHUX
CTpaBOXigHO-AiadhparManbHUX LWBIB HA NepefHto CTiH-
Ky cTpaBoxofy; oopMyBaHHi aHTUpedNIOKCHOro aHac-
TOMO3Yy 3a paxyHOK iHBariHauii Moro LMMu LiBamMu y
BiABiAHY METM TOHKOI KMLWKK. [NpocToTa 3anponoHo-
BaHOI onepaLii, CKOPO4YEHHSA Yacy BTPyYaHHSA OO MiHi-
MyMy, OO3BONWMM 3aCTOCOBYBaTW ii ANS BUKOHAHHS
racTpekToMii Ha BMCOTI KpPOBOTEYi 3 XOpOLMMU pe-
3ynbTatamu [8].

HasBHiCTb KpoBOTeYi 3 appo3oBaHMX CyaAWH CyMi-
XHUX OpraHis BBaxanu [o4aTKOBUM apryMeHTOM Ha
KOPUCTb 3acToCyBaHHS KOMOGiHOBaHWX onepauin. MNpu
KapgianbHOMY paky MOXNMBE 3aCTOCYBaHHSI MPOKCU-
ManbHOI pe3sekuii WwnyHka abo ractpekTomii. Mu nogi-
nsemo aymky C. A. lewenina (1988) [2], wo 36iraeTb-
C 3 iHWMMW aBTOPUTETHUMW paxiBUsSMU, LIO Mpu
onepauisx Ha BUCOTiI KpPOBOTEYI BUKOHAHHS raCTPeKTOo-
Mii, B MOPIBHSAHHI 3 MPOKCMMarbHOI pe3eKLuieto LWyH-
ka, GinblW BMNpaBAaHO, TEXHIYHO MPOCTile, HaginHi-
we i 6inblWw pagukanbHe, CynpPOBOAXKYETHCSA MEHLUMM
YNCNOM MicNsionepauinHUX YyCKNagHeHb i MEHLUO
netanbHicTio. Mpu paky Tina i guctanbHUX Bigginis
WMYHKa, WO KPOBOTOYUTb, MOKa3aHO BWKOHAHHSA
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racTpekTomii i cyb6ToTanbHOI AWUCTanbHOI pesekuii
WwnyHka 3 nimdgoamnccekuieto. Pasom 3 Tum npu 3ara-
NBbHOMY BaXKOMy CTaHi naujieHTa, MOLUMPEeHOMY nyX-
NVHHOMY npoueci MawTb MNpaBO Ha 3acTOCyBaHHSA
naniaTMBHI pes3ekuii, Bkntoyatodi atunosi. Ha BigHOB-
HOMY eTany nepesary Biggaemo mogudikauiam pesek-
uii no binbport-Il.

OcobnuBy kaTeropito nauieHTiB cknagatTb XBOPI
3 Nyx/MHaMK KyKCW LUNyHKa, WO KpoBoTodaTb. Pagm-
Kaniam LWoao NyxnuHW i reMoctasy JocsAraeTbecs 3a-
CTOCYBaHHSAM eKCTMpnaLii KyKCcu LWnyHka 3 nimdoguc-
cekuieto. Hamn BuKoHaHi KoMGiHOBaHi ekcTupnauii
KykCcu wnyHka y 15 xBopux (9 OCHOBHOI rpynu i y
6 rpynu nopiBHsAHHSA). Y 10 xBOpUX — 3 peseKLieto ToB-
CTOI KMLUKM, OOMOBHEHOI Y 2 XBOPUX CMIIEHEKTOMIELD;
y 5 — 3 pesekuieto NigwnyHKOBOI 3an03n i CNneHeKTo-
mieto. Momep 1 xBopwuii BHACHigoK NereHeBo-cepLEeBOi
HepocTaTHOCTI. [pn kpoBoTEYax 3 Hepe3ekTabenbHUX
NYyXNWH KYKCWU LUNYHKA €OMHO MOXIMBMMMK 3axogamu
3anvLwaTbCs eHAOCKOMIYHI Ta peHTreHeHaoBacKyns-
pHi remocTaTuyHi MeToAMKN, BUKOHaHi y 4 cnoctepe-
XKEeHHSIX. Y 2 XBOPWX Big3HayYeHUn peunams KpoBOTEui
3 neTanbHUM HacnigKkoMm.

lMepgbopamuesHuti pak wityHka. MNepdopadis paky
WyHKa 3yctpivaetbcs y 2,1% — 11,5% cnoctepe-
XeHb, MPUYOMY PO3BUTOK LibOr0 YCKNaAHEHHS HepPiaKo
€ nepLMM NposBoM 3axBoptoBaHHs [2, 3]. MNpupoaHo,
L0 0 onepauii HeMOXNMBO BCTAHOBUTU MOLUMPEHICTb
pakoBOI NyXMWHW, CTafild 3axBOPHOBAHHSA, YpaXKeHHS
niMdgoBY3NiB i NPOPOCTaHHA B CYMiXKHi OpraHu.

Mepdopauia paky LwWwryHka Big3HayeHa Hamu B
15 (3,5%) cnoctepexeHHsax. Mpu nepdopadii nyxnuH
LUMYHKa 3aranbHOMPUNHATOK Oonepauieo € NepBuMHHA
pesekuis wnyHka. NpoTunokasaHHAMN OO Hel € Bax-
KM 3aranbHU CTaH MawieHTa, NiTHIA | cTapeyni BiK,
MEPUTOHIT, BUCOKE po3TallyBaHHSA MyXIMHW, NPOPOC-
TaHHSA B CyCiAHi opraHu. Y Lux BUnNagkax 3acTOCOBYe-
MO ABOeTanHy TakTuky. Ha nepwomy etani BUKOHyBa-
N1 ywurBaHHA nepdopaTMBHOro OTBOpYy (Mepesary
Biggasanu metoauui Onens-MNonikapnoBa 3 TamnoHa-
OO0 nepdopaTMBHOrO OTBOPY CamlbHUKOM  «Ha
HiXXUi»). OpyrMm eTanoM BWKOHyBanu BiACTPOYEHY
pesekuilo WnyHka. [BoeTanHi BTPyYaHHS BWKOHaHI
y 9 xBopux 3 nepdopaLieto NyxnmHu wnyHka. Y 4 Bu-
nagkax npy BUKOHaHHI BiCTPOYeHMX onepadin Bgano-
CAl BUKOHATW pagukarnbHy KOMOIHOBaHYy racTpekToMito,
y 5 xBOpux — naniaTmeHi pesekuii wnyHka. Y 2 sunaga-
Kax nicna ywuBaHHA nepdopauii NyXnuHW BUHUKIU
nNpody3Hi KpOBOTENI, Yy 1 XBOPOro BUHMKIIA HECMPOMO-
XKHICTb LWIBIB 3 mNeTanbHMM Hacnigkom. Y pewTtn
10 xBOpMX BMKOHaHa NEPBUHHA pe3eKLis LUyHKa
(y 4 — naniatmsHa). Nomepno 2 xBOpuX BHACNIAOK
NEePUTOHITY.

CmeHo3 wiyHKa rpu to20 nyXiUuHHOMY YpaXKeHHi
3ycTpivaetbesa B 7,5% — 25,4% cnocTtepexeHb cepepf

iHWnx [1, 2, 3]. 3 ypaxyBaHHAM BUPAXKXEHOro 3HEBOA-
HeHHd, 6inkoBoro Jediunty, aHemii, nopyLeHb
3ropTaHHs, XBopi NOTPebyoTh NepeaonepauinHoi nig-
rOTOBKW, CNPSIMOBAHOI Ha KOPEKL|it0 NOKa3HUKIB roMeo-
ctagy. lMopsag 3 iHQY3iOHHOK Tepanield MU aKkTUBHO
BUKOPUCTOBYEMO  TpaHcayodeHanbHe BBeAEeHHS
NOXMBHUX PEYOBUH i PiOVHN Yepe3 eHO0CKOMiYHO BBe-
OEeHUN ans rogyBaHHA 30HA abo 4epe3 eHOO0CKOMiYHO
BCTaAHOBIEHMI CTeHT. B npoueci noganslioro onepa-
TMBHOIO BTPYYaHHHA CTEHT BUOANSAETbLCA pas3oMm 3
NyxnuHol. HasiBHICTL AaHOro yckrnagHeHHa B paasi
BWKOHAHHS pagukanbHOI onepadii CyTTEBO He BMnu-
Ba€ Ha oOcAr onepaTMBHOrO BTPYYaHHs 3@ YMOBU
KOMMNeHcaLii OCHOBHUX XUTTEBUX (OYHKLIN.

Mpy cuMnTOMaTUYHUX OMepaTUBHUX BTPYYaHHSX
nepesary BigdaemMo OOXigHWMA racTpPOEeHTepOCTOMii
(nonepepyobonoBuin i3onepucTanbTUYHUI FacTpOeH-
TepoaHacToOMO3 Ha AOBrif neTrni 3 6payHiBCbKMM chiB-
BycTaM no Benbdnepy). MNpu kopoTkin Bpuxi TOHKOI
KMWKN cbopmyBanu 3agHin no3agyobonoBuin aHacTo-
Mo3 no [akepy; nNpu KOPOTKiA BPWKi TOHKOI KWLLKK i
YPaXeHHi 3adHbOI CTiHKM LUNyHKa — nepegHin nosagy-
o6oaoBuUi racTpoeHTepoaHacTtomo3 no binbpoty; npu
YpaxeHHi nepeaHbOT CTiHKK WyHKa i 6puxki 06o0BOT
KWLIKW MeTacTasamy BMKOHyBanu 3agHii nonepenyo-
6opoBun aHactomo3 no MoHacTupcbkomy. B okpemumx
BMNagKkax npuv 3anyLweHoMy 3axBOpOBaHHi ons 3abes-
neyYeHHs XxapyyBaHHsi XBOpOro popmysanu eoHo- abo
ractpoctomu. lMpu CTEHO3ylOHOMY paky Kapaii moxe
OyTn 3acTocoBaHa MpOKCMMarbHasi pe3ekuis LMyHKa
abo racTpeKkTomist B 3anexHOCTi Big MOpdOnoriyHmX
Xapaktepuctuk nyxnuuu. [pu  HepesekTabenbHUx
nyxnuHax KapAii 3acTocoByBanu pekaHarnisauiio nyx-
nuvHKW, ractpoctoMy abo etoHocTomy no Mangnio.
Onepauieto BUOOPY Npu CTEHO3YHUMX NyXMHAX Tina
LWAYHKa € racTpekTomis, pigwe cybrotanbHas gucra-
nbHasa pesekuia WyHka, Wwe pigwe — pisHi aTunosi
pesekuii wnyHka. Cnig Tinbku nigkpecnutn gouine-
HICTb BMKOHAHHS Pe3eKLiNHNX onepauin HaBiTb B SKO-
CTi NaniaTMBHOrO BTPYYaHHS, TOMY LLUO Npu Ui nokarni-
3auii CTEHO3YKYOT NYXMAMHW LUYHKA BUKOHAHHS racT-
poctomn abo oO6XxigHOro aHacToMo3y HEMOXIMBE.
€4MHO MOXIMBUM METOAOM 3abe3neyeHHs xapyyBaH-
HSA XBOPOro € etoHocToMis no Mananio, sKicTb XuUTTS,
nicns sIKoi 3anuwae 6axaTty kpaLioro.

Mpy cTeHo3yunX NyxnuMHax ninopoaHTpanbHOro
BigA4iny wnyHka onepaduieto Bnbopy € cybrtoTanbHa
auctanbHa pesekuis WwryHka. 3 ornsgy Ha 3MosiKiCHWN
XapakTtep npouecy CTeHO3yBaHHS, MU BiggaemMo nepe-
Bary hOpMyBaHHIO raCTPOEHTEPOAHACTOMO3Y Ha KO-
poTki neTni 3a Nodmelictepom-PiHcTepepom.

CTeHo3 wWnyHKa Big3HayYeHUn Hamm y 89 XBopumx
i3onboBaHo (BCbOro B 104 (24,8%) CnocTepexXeHHsX).
3rigHO peHTreHonorivyHoi knacudikauii JlingeHbpaTeH
KOMMEHCOBaHWA CTeHO3 BusiBneHo y 42 (10,0%)
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XBOpWX, cybkomneHcoBaHuii — y 46 (11,0%), aekomne-
HcoBaHun — y 16 (3,8%). PagmkanbHi onepadii BMKo-
HaHi Tinbkn y 26 (6,2%) xBopwux AaHoi rpynu. Maniatn-
BHa racTtpektomia BukoHaHa y 7 (1,7%) xBopwx,
pesekuis wnyHka — y 18 (4,3%) xsopux. ¥ 53 (12,6%)
XBOPUX BMKOHaHI cMMnTOMaTU4HI onepauii — obXiaHui
ractpoeHtepoaHactomos — y 42 (10,0%) xBopwx,
y 11 — ccoopmoBaHi etoHO- abo racTpocToMMm.

Bcboro y 168 (40,2%) XBOPWUX BMKOHAHi KOMGIHO-
BaHi pesekuii WwnyHka 3 nimgoamccekuieto B 06casi D2
(3 HMX y 106 xBOpux OCHOBHOI rpynu). KombiHoBaHa
racTpekTtomiss 3 pesekuieto nonepeyHoi 060oaoBoi
Kuwkw i Ti 6pumxki BUkoHaHa — y 36 (8,6%) xBopux, 3
pesekuieto nedviHkn — y 35 (8,3%) xBopuX, pes3ekuieto
NiLUNYHKOBOI 3an03un B NOEAHAHHI 3 CNIIEHEKTOMIEH i
6e3 Hei — y 32 (7,6%) xBOpMX, CMMEHEKTOMIED — Y
14 (3,3%), we y 51 (12,2%) XxBOPOro BMKOHaHi MynbTi-
BicLuepanbHi pesekuii. [Npy pesekuii wWnyHka B noeg-
HaHHi 3 pesekuielo nonepeyHoi 06040BOI KULKU 3a-
CTOCOBYBarnu racTponnacTuky ineouekansHUM cerme-
HTOM KuLIEeYHUKY (18 xBopux).

ManiaTuBHi i cMMNTOMaTUYHI onepadii BUKOHaHi y
250 (59,8%) xBopux. Beboro nicnsonepauinti ycknag-

KniHiyHa meguuuHa

HEeHHs1 BUHUKNK y 82 (19,6%) xBopux. Nicnsonepauin-

Ha neTanbeHicTb cknana 7,2% (30 xBopwx).

BucHoBkuM
1. Y xBOpuX 3 yCKMagHEeHUM MiCLieBOPO3NOBCOAKe-

HVMM pakoM LUMyHKa BBaXXaemo 3a AouirnbHe 3acTo-

CyBaHHA ABOXETanHoi XipypriyHOi TakTUKX 3 LLUMPO-

KMM BMKOPUCTaHHAM MaroiHBa3vBHUX OnepaTuBHUX

BTPYYaHb.

2. BnpoBapXeHHS 3anponoHOBaHOI XipypriYHOI TakTu-
KM | HOBMX OMepaTWBHUX BTPYYaHb CNpusno 36inb-
LLEHHIO YMcna pagukanbHUX onepadin 3 62 (14,8%)
B rpyni nopiBHsHHA A0 106 (25,3%) B OCHOBHIl rpy-
ni i 3HWKEHHA nicrnsonepauinHoi neTanbHOCTI 3
8,0% po 6,3 % BignosigHo.

MepcnekTuBM noganblUMX AOCHIMKEHb. Takum
YMHOM, NpPOBNEMI XipypridHOro MikyBaHHA paky LUSTyH-
Ka Ha cbOorogHi npucesyeHo 6araTo npaub, ane goTe-
nep akTyanbHUMMK NMUTaHHSAMMW € BUOIp XipypriyHOi Tak-
TUKWU | MeToAIB NiKyBaHHA XBOPUX Ha yCKnagHeHi Mmic-
LLleBO-pO3NOBCIOLKEHI  dopmn. Kpim Toro, BiACYTHI
cucTemaTmsoBaHi aHi Npo anroputm 3acToCyBaHHS
KOMOIHOBaHUX Ta PEKOHCTPYKTUBHO-BIQHOBHMX onepa-
Ui 3 MEeTO MnonepeaXeHHs OpraHiyHmMx Ta yHKUio-
HanbHUX YCKNagHeHb Micns onepawii, Wo BM3Ha4ae
nepcnekTnBy NoAarnbLIOro AOCHIMKEHHS.

References
Bondar VG. Kombinirovannoe vmeshatelstvo po povodu mestnorasprostranennogo raka distalnogo otdela zheludka.
Klinichna khirurgiya. 2004; 1: 24-6. [Russian].
Geshelin SA. Neotlozhnaya onkokhirurgiya. K: «Zdorov'ya», 1988. 200 s. [Russian].
Gromov MS, Aleksandrov DA, Kulakov AA, i dr. Diagnostika i lechenie rasprostranennogo raka zheludka. Khirurgiya.
2003; 4: 20-3. [Russian].
Mikhaylov AP, Danilov AM, Napalkov AN, i dr. Ostrye zheludochno-kishechnye krovotecheniya opukholevoy etiologiy-
u. Vestnik khirurgii. 2006; 4: 79-81. [Russian].

Polikarpov SA, Lisitskiy AN, Irov NN, i dr. Radikalnoe khirurgicheskoe lechenie raka zheludka, oslozhnennogo profuz-
nym krovotecheniem. Khirurgiya. 2008; 7: 24-6. [Russian].

Davydov MI, Ter-Ovanesov MD, Abdikhakimov AN, Marchuk AN. Rak zheludka: chto opredelyaet standarty khirurgic-
heskogo lecheniya. Prakt onkol. 2001; 3 (7): 18-24. [Russian].

Fomin PD, Ivanchov PV, Zaplavskyi OV. Khirurhichni aspekty kardioezofahealnoho raku, shcho hostro krovotochyt.
Kharkivska khirurhichna shkola. 2009; 4 (36): 303-5. [Ukrainian].

Patent 11127 Ukraine. Sposib hastrektomiyi / V.T. Zaytsev, V.V. Boyko, V.P. Dalavurak, M.P. Donets, I.A. Taraban.

(UA); Ne 20040503768; zayavl 06.05.1999; opubl 15.11.2000. Byul Ne 5. [Ukrainian].

YOK 616.33-006.6-06-089

XUPYPI'MYECKAA TAKTUKA NEYEHUA BOJIbHbIX
C OCNNOXXHEHUAMN MECTHOPACIMPOCTPAHEHHOIO

PAKA XENYOKA
Jlazupckut B. A.

Pe3tome. NprBegeH aHanu3 pe3ynbTaToB onepaTtMBHOMO fieveHnst 418 60nbHbIX C OCIOXHEHHBIM MECTHO-
pacnpocTpaHeHHbIM pakoM Xenyaka. TeyeHWe OCHOBHOro 3aboneBaHWsi OCMOXHWIOCH KPOBOTEYEHUEM Y
252 (60,3%) 60nbHbIX, cTeHo3om — y 89 (21,3%), nepcopaumen — y 15 (3,5%), n nUx coyeTaHnem — vy
62 (14,8%). PagukanbHble onepauuy BbinonHeHbl y 168 (40,2%) G6onbHbix, Yy 250 (59,8%) — nannvaTuBHble ©
cumnTomaTnyeckue. NocneonepaumnoHHbIE OCNOXHEHUS BO3HUKWN y 82 BonbHbIX (19,6%), nocneonepaunoHHas

netanbHOCTb coctaBuna 7,2% (30 6onbHbIX).

KnrouyeBble cnoBa: OCIOXHEHHbIN MeCTHOpaCI’IpOCTpaHeHHbIVI pakK Xxenygka, Xxmpyprmyeckoe nevyeHue.

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7) 85



MenowuyHi Haykun

UDC 616.33-006.6—06—089

Surgical Tactics of Curing Patients with Complications

of Locally Advanced Stomach Cancer

Lazirskiy V. A.

Abstract. The problem of treating complicated forms of stomach cancer remains relevant. Up to 80% of
patients enter treatment in the Il and IV stages of the disease. The problem of providing urgent oncosurgical
care to patients with complications of stomach cancer remains far from being resolved. The incidence of postop-
erative complications varies from 16.3 to 48.0% and mortality from 12.0 to 37.2%. The results of surgical treat-
ment depend on the choice of surgical tactics and the scope of the primary operation.

The aim of the study was to improve the results of treatment of patients with complications of locally ad-
vanced gastric cancer. A two-stage surgical tactics with wide application of minimally invasive interventions at
the first stage of treatment was developed.

The analysis of the results of operative treatment of 418 patients with complicated locally expanded gastric
cancer. All patients were randomized into two groups: comparison group — 212 patients (were cured from 2006
to 2010), the main — 206 patients (treatment period was from 2011 to 2015). The disease was complicated by
bleeding in 252 (60.3%) patients, stenosis — in 89 (21.3%), perforation — in 15 (3.5%), their combination — in
62 (14.8%). Endoscopic hemostasis was performed in 49 (11.7%) patients with continued bleeding from the
stomach tumor, which allowed delayed surgery for 2-6 days after admission. X-ray endovascular hemostasis
was performed in 31 (7.4%) patients. The application of the first stage of minimally invasive hemostasis meth-
ods allowed to reduce the number of urgent operations from 46 (11.0%) in the comparison group to 13 (3.1%) in
the main group. Deferred procedures were performed in 80 (19.1%) patients, of which 59 (14.1%) of the patients
were in the main group. Two-stage operative interventions were performed in 9 (2.1%) patients with perforation
of the stomach tumor. Radical surgery was performed in 168 (40.2%), in 250 (59.8%) — palliative and sympto-
matic. In 106 (25,3,2%) patients of the main group of patients, combined gastric resection with lymphodissection
D2. Combined gastrectomy with resection of the transverse colon was performed — in 36 (8.6%) patients, with
liver resection — in 35 (8.3%) patients, resection of the pancreas in combination with splenectomy and without
it —in 32 (7.6 %) of patients, splenectomy — in 14 (3.3%), in 51 (12.2%) patients performed multiversal resec-
tions. Postoperative complications arose to 82 patients (19.6%) and postoperative mortality to 7.2% (30 pa-
tients).

Conclusions. We consider it expedient to use two-stage surgical tactics with the use of minimally invasive
surgical interventions to patients with complicated locally advanced stomach cancer. The introduction of pro-
posed surgical tactics and new operations contributed to the increase in number of radical operations from
62 (14.8%) to 106 (25.3%) in the main group and a decrease in postoperative mortality from 8.0% to 6.3%. The
results can be used in the surgical treatment of complicated gastric cancer. Thus, in the treatment of gastric
cancer with invasion of neighboring organs, in the presence of life-threatening complications, the two-stage sur-
gical tactics is the most effective.

Keywords: complicated locally expanded gastric cancer, surgical treatment.

CraTtTa Hapinwna 27.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3ys8aHHs
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KOMBMHUPOBAHHAA MEANKAMEHTO3HAA
N HEMEOUKAMEHTO3HAS KOPPEKLUA APUTMUN,
A TAK)XKE METABOJTMYECKUX, HEMPOTYMOPATBbHbIX
N TEMOANHAMMWYECKUX HAPYLUEHWUN NMPU HUX

XapbKOBCKUI HAaLUMOHANbHbIA MeOULIMHCKUA YHUBEPCUTET

B paboTe npeacraBneHbl pesynbTaTtbl M3y4YeHUs
KOMBWHMPOBAHHOW U HEMEeAVKaMEHTO3HOW KOppeKLun
apuTMuiA, a Takke MeTabonuuyeckux, Herporymoparsb-
HbIX M FeMOAMHAMUYECKMX HapYLUEHUA Npu HUX. Bbino
NpoBEeAEHO KIMMHMYECKOe CpaBHUTENbHOE W3yyeHue
OeVCcTBNS annanuHuHa ¢ aytoTpaHcdysven ynbTpa-
dmoneTom obnyyeHHoM KpoBu y 41 6OMBLHOIO XPOHUYeE-
CKOW niemunyeckor 6onesHbio cepaua ¢ apuTMmnsimu.

Takum obpasom, cpaBHMBas TepaneBTUYECKYHO,
mMeTabonuuyeckyto, HemporymoparbHyt0 U remMoavHa-
MUYECKyto 3(pEKTUBHOCTb annanuHuHa, annanvHuHa
N ayTtoTpaHcdysmmn ynbTpaduoneTom ob6nydYeHHOn
KpOBM Hambonee BblpaXeHHbIN TepaneBTU4ecknn ag-
dekT y BonbHbLIX ¢ apuTMUSMU Bbin NONyYeH Npu nNpu-
MEHEHUWN annanvHuHa B CoYeTaHuu C ayToTpaHcdy-
3uewn yneTpaduonetom obnyyeHHon kposu. fencraune
annanvHuHa  COMpPOBOXAAETCH  MOMNOXUTENbHBIMU
[OOCTOBEPHBIMU MU3MEHEHUSIMU B COAEPXaHUM agpeHa-
nvHa, HopagpeHanuHa, cBOOOAHbIX XMPHbIX KWCIIOT,
aueTunrmgponepekMcn,  MaroHOBbI - Auanbaerva,
NepPEKNCHBIN FEMONN3 3PUTPOLNTOB, SMEKTPONUTOB U
NX COOTHOLLEHWNI, OCOBEHHO MpU Xenygo4KoBOW IKCT-
pacuctonun 6e3 oTpuUaTEeNbHOro WMHOTPOMHOrO -
dexTa B BblLLeyKa3aHHbIX JO3aX.

KntoueBble crnoBa: annanvHuH, ayToTpaHcdy3ust
ynbTpaduoneToMm obBy4YEHHON KPOBW, XPOHMYECKas
nwemMuyeckas bonesHb cepaua, HagKenyoouvkoBas
3KCTPACUCTONMS, XeryLo4KoBas IKCTPACUCTOMNMS.

CBA3b paboTbl C Hay4YHbIMM MpoOrpamMmamu,
nnaHamu, Temamu. M3bpaHHoe HanpasneHne uccne-
OOBaHWA SBMSIETCA COCTABHOW YacTbl  Hay4HO-
nccrnegosatenbckon paboTbl Kadedpbl uUsnM4eckon
peabunutauun, CNOPTUBHOW MEAULMHBI C KYpPCOM
PU3NYECKOro BOCMUTaHUSA U 300pOBbs XapbKOBCKOIro
HauMOHanbHOrO  MEeAWLUWHCKOro yHuMBepcuTeTa
«Pa3paboTka, anpobauusi 1 BHegpeHWe KputepueB
OLEHKM afanTaumOHHbIX BO3MOXHOCTEN U UX KOPPEK-
LUMI0 COOTBETCTBEHHO (PM3NYECKMM Harpyskam, OLeH-
ka cusnyeckoi pabotocnocobHocTu», Ne roc. pernct-
pauum 0112U001821.

slatoguz@gmail.com

BBepneHue. HapywweHna metabonuama, Henpory-
MOpanbHON perynsiuMn npuBOAUT NPU HapyLUEHUSIX
puTMa cepaua K CMHOPOMY SHAOFEHHOW WHTOKCKKa-
uMm. B cBs3M C 3TMM BO3HMKAeT HeobXooMMOCTb
BKJIIOMEHWNST B KOMMNJIEKC TEPaNUU akTUBHbLIX METOOOB
JeTokcukaumm (remocopbums, nnasmocopbuus, nnas-
Madpepes u np.) [1, 2, 5, 6].

B nocnegHue gecsaAtunetvs LWIMPOKOe MpUMEHe-
HWe Nony4Ynno ynbTpadnoneToBoe obnyyeHne KpoBu,
obnagaiollee LWMPOKUM CMEKTPOM ANUTENbHOMo re-
yebHoro gencreus (obLieykpennsiowee, OEeTOKCUKa-
LIMOHHOE, NpoTMBOBOCNanuTensHoe) [3, 4, 7, 8, 9].

KpairiHe ckygHass uHOpMauus K MNpUMEHEHUIO
ynbTpacrmoneToBoro obny4yeHs KpoBU NP apUTMUSX.

KnuHnyeckne HabniogeHus Kak OTEeYeCTBEHHBIX,
Tak M MHOCTPaHHbIX MccnegoBaTtenen ¢ 4OCTaToO4YHON
ybeonTenbHOCTLIO CcBUAETENbCTBYOT 06 adhdekTuB-
HOCTM WCMONb30BaHWsI KBAHTOBOW remoTtepanuu npu
uwemnyeckomn 6onesHn cepaua [1, 4, 8].

MMonyyeHbl gaHHble, 4YTO ayToTpaHcdy3un obny-
YeHHoW Y®-nyyamu KkpoBW, OGnarogaps npucyLlen
aTOMy MeTody nepudepuyeckon BasogunATauum,
yny4LwarT KOpoHapHoOe KpoBOobpalleHne, NOBbILAT
He TOMbKO KOPOHapHbIA pe3epB, HO M COKPATUTEMb-
Hyl0 (hYHKLUMIO MUOKapAa, akTMBMPYIOT BCe NPOTMBO-
CBepTbIBaOLLME MEXaHWU3Mbl, B T.4. pubpmHonuTuye-
CKYI0 aKTUBHOCTb, YBENMYMBAOT KUCMOPOAHYH eM-
KOCTb WM OTAa4yy KUCNOPOAA OKPYXaloLWUM TKaHAM,
CYLLECTBEHHO YnyydLlaoT MNpOoLEecchl MUKPOLMPKYS-
LMKU 1 MNOBbLILAIOT 3HepreTuyecknin obmeH [3, 4], oka-
3bIBalOT MMMYHOMOAYMMpYiolLlee OeUCTBME Ha Kre-
TOYHOE 3BEHO MMMYHUTETA U T.A.

YuutbiBasi, 4TO aHTUaApUTMUYECKME MpenapaThbl
(AAI) vawe Bcero addekTnBHbl B 50-60% cny4yaes,
KpOMe TOro, OHM CMOCOOHbI BbI3blBaTb apUTMOreHHOEe
JencTevne, Ans NpeogofieHMsl PesUCTEHTHOCTM K
AATT n npounakTMkn nx apuTMOreHHOCTU nepcrnek-
TMBHOW B 3TOM NNaHe SBMSETCs KBAHTOBAasA remoTtepa-
nus, aytoTpaHcdy3un ynbtpadguonetom obnyyeHHon
kpoBn (AYPOK), ctumynupytowme gyHKUMOHANbHbIE
M BOCCTAHOBWUTESNIbHbIE MPOLECCHI B OpraHu3me,
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BMUSIOLLME HA HEMPOrymoparbHyo perynsumto, remo-
OVHaMUKy, U3MeHsiiowmne uU3nKo-XuMm4eckme CBOK-
CTBa NMNNAHOro GMOCHOS KNETOYHbLIX MeMbpaH, npo-
ABMSALWME WM ONTUMUINPYIOLLME aHTUAPUTMUYECKUIA
acpcpexT [8].

Llenblo gaHHOro nccnepoBaHus 6bino n3yyeHune
KOMOMHMPOBaAHHOW MeOVKaMEHTO3HOM M Hemeauka-
MEHTO3HOWN KOpPEeKUUN apuTMuin, a Takke metabonu-
YecKkux, HemporymoparsnbHbIX W reMoAMHaAMUYECKMX
HapyLUEHUIA NPU HUX.

Matepuanbl u MeToabl uccnegosaHusa. KnvHu-
Yeckoe CpaBHUTENbHOE U3y4eHVe AeVCTBUSA anmnanu-
HuHa ¢ AYOOK npoBegeHo y 41 60MbHOrO XpoHU4e-
ckov uwemmdeckon 6GonesHbto cepgua (XMBC) c
apuTMmMaMK, 13 HUX 23 BonbHBIX, Y KOTOPbIX addekT
OT MOHOTEpanuu annanMHMHOM OTCYTCTBOBAr UNn oH
6bIn yaoBneTBopuTenbHbIM, U 18 6orbHbBIX C yaooBre-
TBOpUTENbHBIM 3dhdekTom. N3 41 6GonbHOro Obino
21 mMyx4uH 1 20 xeHwumH B Bo3pacTte ot 35 o 80 nerT,
cpegHun BospacT 65 net. Ha ¢oHe runepToHn4eckomn
6onesHn aputmum npotekanm y 30 6onbHbiX, 6e3
rmneptoHnyeckon 6onesHn — y 11 6onbHbIX, CO
cTabunbHon cteHokapamen [IPK — y 8, IIIPK — y 16,
IVOK — y 10, ¢ HecTabunbHOM CcTeHokapaven —
y 7 60MbHbIX, C aTepOCKINepoTUYeCKUM KapamnockKne-
po3oM — y 26, C NOCTUH(apKTHBIM — Y 15 GOMbHbIX.
HapyweHne kpoBoobpalieHus | ctagum Habnwoga-
nocb y 2 6onbHbix, IIA ctagnm — y 34, 1Ib ctagumn —
y 3, lll ctagnm — y 2 GonbHbiXx. CnegoBaTtenbHo, B
obcnegyemon rpynne npeobnaganv  MyX4uHbl, C
rMnepToHNYeckon GonesHblo, CO CTaburbHOW CTEHO-
kapguen llI-IVOK, c HapyleHnem kpoBooOpalleHusi
IIA cTagnn, 4To ObINO OTMEYEHO TaKkke B CpaBHMBaE-
MbIx rpynnax. lMNpumeHeHvne annanvHuHa ¢ AYPOK
npoBogmnock y 10 6onbHbIX C HamKeNya04KOBOW 3KC-
Tpacuctonuen (HXX3), y 20 60nbHbIX C MepUaHneM 1
TpeneTtaHmem npeacepavn (TM), y 11 6onbHbIX C Xe-
nyoo4KOBOW 9KCTPaACUCTOMNMEN.

Bce 6onbHble HaxXoAWMMCb NoA MNOCTOSIHHBIM Kap-
OVOMOHUTOPHBLIM HabnioaeHeM, aneKkTpodn3nonoru-
YeCKNM 1 reMOAMHAMMNYECKUM KOHTPOIEM.

[o n nocne neveHns aputMmni
3TUM CcoYeTaHWeM uccnegoBanuch
ero KnuvHuyeckune, metabonuyeckue,

neHb (no 0,05 r 3 pasa). Npu JocTUKeHUN aHTUapuT-
Mu4deckoro adpdekta nepexogunu Ha noaaepXusarto-
wytwo po3y (0,05 r 1-2 npuema) B TeuyeHue
7-10 pHen. BHyTpyMbILLEYHO annanvHWH BBOAUNN B
pose 20 mr (4 mn 0,5% pacTtBopa) 2-3 pasa B A€eHb. B
9KCTPEHHbIX cnyyasx (mapokcuamanbHas dopma mep-
LaTenbHON apuTMuK, napokcuaMmarnbHas Hagxeny-
[OuKoBasi Taxvkapaus, XenyaoykoBasi 9KCTPacuCTo-
s BbICOKOW CTENEHM pucka) npuberanu K BHYTpu-
BEHHOMY MeAneHHoMy (2—3 MWH.) BBEOEHMIO B [03€e
10-20 wmr (2—-4 mn 0,5% pacTtBopa) B 16—18 mn nsoto-
HMYECKOro pacteopa xnopuga Hatpua unu 5% pac-
TBOpA roKO3bI

B Tepanum ucnonb3oBaHa obLienpuHATas MeTo-
AviKa aKkcTpakoprnopasbHOro 06ny4yeHns ¢ NpUMeHeHM-
em npubopa npoussoacTea oOcyaapCTBEHHOro onTu-
yeckoro uHctutyta Mm. C. W. Basunosa MA73M
«M3onbpa».

3abop 1 0bny4yeHne KpoBM NPOBOAWIOCH M3 pac-
yeta 1 mn Ha 1 kr macchl Tena 6onbHoro. ObLlee Bpe-
Ma obnyveHus coctaBuno 8-10 muHyT. Kypc nedve-
Hus — 5-7 npouenyp. MNoBTopHbIE NogAepXMBatoLLme
KypCbl KBaHTOBOW remoTtepanuu npoBOAUIIUCL Yepes
3—-6 mecsLeB B KONU4ecTBe Tpex npoueayp.

MccneposaHve nposegeHo ¢ cobnogeHnem oc-
HOBHbIX BMo3aTn4ecknx nonoxeHun KoHseHuun Cose-
Ta EBponbl 0 npaBax 4YenoBeka v GuomeguunHe (OT
04.04.1997r.), XenbCUHKCKOW Aeknapauun Bcemup-
HOW MeauLUHCKOM accoumaumm 06 aTUYECKUX NPUHLM-
nax NpoBeAeHNs HayYHbIX MeAULMHCKMX nccnegosa-
HWA C yyacTnem 4ernoseka (1964—-2008 rr.), a Takke
npukasa M3 YkpaunHbl Ne 690 ot 23.09.2009 r.

Pe3ynbTaTbl MccrnegoBaHuA M Ux obcyxaeHue.
M3 Tabnuubl 1 cnegyert:

1. TMonoxutenbHbiM TepaneBTUYECKUn apdekT
npv npumMeHeHun annanvHuHa ¢ AY®OK oTmeueH B
87,8% cnyyaes, y 36 13 41 60NbHOro; XOpoLwWui — B
51,2% (y 21 u3 41 GonbHOro), yAOBNETBOPUTENbL-
Hbln — B 36,6% cnyyaes (y 15 u3 41 6onbHOro); ad-
ekt oTcyTcTBoBan y 5 6onbHbIX, YTO cocTaBnseT
12,2%.

Tabnuua 1 — TepaneBTnyeckas apHEKTUBHOCTL COHYETAHHOTO NPUMEHEHUS
annanuHuHa ¢ AY®OOK npu HapyleHnsx puTma cepaua y 6onbHeix XMBC

HeMporymoparbHble Y reMoguHamu- o g TepaneBTnyeckun adpext |_|OJ'|0)KVI:

yeckve addekTbl. ANNanuHUH npu- YIIE LI (EF i | TenbHbIM

MEHSIICH 110 OMUCAHHOM Hitke Cxeme  2PYTMAY | Griofennit | Xopowmii zﬂi’gsxﬁ; OTBC})/;:T acppext
(%)

B KomOuHaumm c AYOPOK. [Mepo-

panbHbIA NpYeM annanuHnHa Hauu- HXS 10 ° 3 2 80,0

Harm ¢ [osbl 0,05 T 2 pasa B A€Hb A y T 20 10 8 ’ 86,6

3a 30 MUHYT [0 efbl, npeasapu- 90,0

TeNnbHO M3Mernbyas ero U 3anuBas XKO 11 6 4 1 91,0

BOOOW KOMHaTHOW TemnepaTtypbl. WToro: 41 21 15 5

lMpun xopoluen nepeHoCUMoCTn A03y 51,2 36,6

yBenuuMBanuM ao 3-x taénetok B 70 100 87.8 12,2
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2. Mpwn Hapxenyao4koBOM 3KCTPACMCTONMM XOPO-
WK TepaneBTUYeckun addpekt Habnoganca y 5,
yOOBNETBOPUTENBHBIN — y 3, OBWUIA nonoxurenbs-
Hbll — y 8 GONbHbIX, YTO cocTaBnsieT 80% nNONoXu-
TenbHoro acpdekra.

3. MNpu mepuaHun n TpeneTaHun npeacepanin
XopoLwnn TepaneBTu4eckun adpekt otmeyeH y 10,
YOOBNETBOPUTENBHBIN — y 8, OBLWUIA Monoxurenbs-
HbI — y 18 60nbHbIX (90%).

4. MNpy HapKenygovKoBbIX hopMax apuTMUIA XOpo-
LINA TepaneBTUYECKUN IPAdEKT 3aperncTpupoBaH Yy
15, yaoBneTBopuTenbHbIn —y 11, 0BLMin NONoXuTEeNb-
HbI —y 26 u3 30 6onbHbIX, YTO cocTaBnseT 86,6%.

KniHiyHa meguuuHa

5. MNpwu xenynoykoson akctpacuctonum (PK3) xo-
powun TepaneBTUdeckun adpekt nmen mecto y 6,
YOOBMNETBOPUTENBHBIN — Yy 4, OBWMIA MONOXUTENb-
Hbl —y 10 n3 11 6onbHbIX, 4TO cocTaBnseT 91%.

6. CoyetaHue annanvHuHa ¢ AY®OK okasanocb
bonee aeKTUBHBIM NPU KeNya04YKOBOW 3KCTpacuc-
TONUK, a TakkKe MO MONOXUTENbHOMY TepaneBTu4ye-
ckomy adchekTy b6onee ENCTBEHHLIM MO CPaBHEHWUIO
C annanvHWHOM B BuUAe MOHOTepanuu
(cooTBeTCcTBEHHO 82,5%, 75%).

B Tabnuue 2 npeactaeneHbl meTabonunueckue,
HeliporymoparbHble 1 remoguHamuyeckne apdekTbl
COYeTaHHOro NpuMMeHeHus annanuHnHa c AYOOK.

Tabnuua 2 — MeTtabonuyeckue, HeporymoparbHble 1 reMoamHamudeckue acpcpekTsl annanmimHa ¢ AY®OK npu
pasnuyHbIX HapyLeHnax putma cepaua y 6onbHbix XMBEC ao n nocne neyeHus

dopmbl apuTMKIA
HXX3 MA 1 TT »3
[Nokasartenu
0o nocne 0o nocne 0o nocne

neyeHua neyeHusa neyeHua neyeHusa neyeHuda neyeHua
AgpeHanuH (A) 56,1+1,8 52,3+1,2 64,3+1,8 55,2+1,2 65,4+2,0 56,4+1,6
HopaapeHanut (HA) 158,242,1 | 140,1#1,9 | 201,7+¢2,5 | 144,5+1,9 | 164,5+1,8 | 119,522
%&%’”H"'e KMPHBIE knCnoTel 903,1+17,9 |840,5+20,3 | 946,4+18,0 | 802,3+21,0 | 918,4+18.1 | 820,7+22,3
AueTtunrugponepekucu (AIM) 14,840,3 13,9+0,4 16,2+0,2 | 13,3+0,18 | 15,8+0,17 | 13,5%+0,12
ManoHoBbii guanbgerva (MOA) 12,9+0,3 10,4+0,2 14,2+0,4 10,1+0,2 13,2+0,3 10,3+0,3
rleperncrbiv remonma 18,4104 | 16,1303 | 28,7:05 | 20,3:0,4 | 22,9:03 | 17,10,2
aputpoumnToB (MNIr3)
JInnreanbHbin Tect (JIT) 36,1+1,5 35,0+1,9 48,2+1,9 46,9+1,6 45,0+1,5 43,8+1,0
K+nna3mbi 4,0+0,3 3,5+0,4 4,94+0,3 4,3+0,4 4,4+0,2 4,140,1
K-+apuTpou. 71,5494 | 94,7+#10,3 | 60,5¢3,1 | 88,6+4,6 | 64,4+3,0 | 83,628
Na+apuTpou 22,9+4.8 21,5+2,4 34,8+3,1 26,7£1,0 33,7£1,9 24,9+2,3
K+nn/K+ap 0,06+0,007 |0,03+0,008 | 0,08+0,006 | 0,050,002 | 0,07+0,004 | 0,04+0,001
Na-+ap/K+ap 0,35+0,02 | 0,17+0,03 | 0,520,04 | 0,3+0,02 | 0,45+0,02 | 0,34+0,03
pH 7,3720,1 7,3920,1 | 7,36+0,1 | 7,41+0,1 | 7,36+0,07 | 7,410,08
pCO, 45,8+1,2 36,940,6 | 43,1#0,6 | 37,6+0,6 | 46,5:0,8 | 41,1+0,8
pO, 79,1+1,0 90,8+0,8 | 60,920,4 | 79,7+0,9 | 71,5¢1,0 | 86,9+0,8
?qagg?a COPASHHLIX COKPALLEHUN | g8 1415 | 66,3¢1,4 | 70,4¢25 | 70,5¢1,8 | 67,6+1,0 | 67,8+1,2
?‘Apﬂfg;'a”b“oe AABINEHNE CPEAHEE | o1 5,19 | 925416 | 94,1+1,7 | 91,7+1,9 | 98,1+1,3 | 950413
YpapHbii 06bem (YO) 66,2+1,3 69,2+1,7 62,8+1,4 69,7+1,0 63,8+2,3 70,8+1,9
MuHyTHbIN 06BeM (MO) 4,51+0,13 4,58+0,15 | 4,44+0,23 | 4,91+0,16 | 4,33+0,23 | 4,8+0,16
CeppaeyHbii nhaekc (CH) 2,38+0,06 2,4240,07 | 2,04+0,09 | 2,6%0,08 | 2,29+0,12 | 2,54+0,08
YnapHbiii ugekc (YW) 35,04+0,7 | 36,609 | 27,08+0,7 | 36,59+0,5 | 32,6+1,0 | 37,45+1,0
ObLuee neputhepuqeckos 1778+38,0 | 16264454 | 2085+108,3 | 1499+38,3 | 2080+85,4 | 1622+61,5
conpotusnexune (OlNC)
AT P T M T 49,5435 41,9424 | 553+1,7 | 42,64+2,0 | 53,8421 | 41,019
AvameTp nesoro xenyaoyka (KOO)
KoHeuHbIi cucTonMyeckmi 40,010,3 | 36,840,2 | 432+0,8 | 34,0805 | 42,0203 | 33,5+0,4
OvameTp nesoro xenynoyka (KC)
ORI A TR e 36,042,0 | 357+21 | 38,4+1,7 | 34,6+1,5 | 37.4+1,4 | 33,109
nHaekc (KOW)
®pakuus ykopodeHus (dY) 20,84+0,5 19,4+0,8 22,0+1,1 18,3+0,7 21,6+0,7 17,1+0,5
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Kak crnegyet u3 Tabnuubl 2, nog BAMsHMEM annanu-
HUHa ¢ AY®OK Habntopatotca 6onee 3HaunTerbHble
NONOXUTENbHbIE CABUIMM B MeTabonmM4eckunx, Hempory-
MOpanbHbIX W TreMOAVMHAMUYECKUX HapyLUEHUAX Yy
6onbHbIX ¢ aputMuaMn Ha cdoHe XMBC npu cpasHe-
HUWM C MOHOTEpanuen annanMHUHOM.

Mpn HapKenyao4YKOBOW 3KCTPACUCTONUM  3HAYU-
Mble MonoXxuTenbHble caurn kocHynmcb A, HA, CXKK,
MIOA, M, K+sp, K+nn/K+ap, Na+ap/ K+ap, pCO2,
pO2, OrC, KA, KCA. MNpu mepuaHum n TpenetaHuu
npencepamii, Ho ocobeHHo npu X3, M3meHeHust nog
BMMsSIHUEM IeyeHusi Obinn BGonee BblpaXXEHHbIMU U
CYLLECTBEHHbIMW. 3TO MOATBEPXKOAET TECHYH CBS3b
mMeTabonuyecknx, HeMporymoparnbHbIX U reMoanHamMu-
Yeckmx appeKkToB C BUOAOM apUTMUIA, C KIMHUYECKUM
OEVCTBMEM COYETAHHOrO MPUMEHEHUS annanuHMHa C
AYOOK. TlNog BnusiHUEM neyYeHus annanvHUHOM C
AY®OK HabnogaeTcs HopManusaumst unm TeHgeHums
K Hopmanusauum B obmMeHe kaTexonamuHoB, CXK, B
nepekncHoMm okucnenve nunuaos (MOJT), akTMBHOCTK
aHTMokcuaaHTHon cuctembl (AOC), B oOMeHe 1 CcooT-
HOLLEHUSAX  3MEKTPONIUTOB, B  KUCIMOTHO-LLENOYHOM
coctosHum  (KLUC), ueHTpanebHoW, nepudepuyeckomn
reMoAMHaMVKe U BHYTpUCepaevHon kuHeTuke. [lono-
XUTENbHBbIE COBUMN NOA BNUSIHUEM JIEYEHMS MPOUCXO-
0T napannenbHo B meTtabonuame, reMoguHamMuKke Wt
HeMporymopanbHbIX MexaHnamax perynsauum cepaeyHo
-COCYAUCTON CUCTEMbI, YTO CBMOETENbCTBYeT 06 WX
B3aVMMOCBS31, B3aMMOOOYCITOBIIEHHOCTN U PO B MNPO-
UCXOXOEHUN apuUTMUA. DTO MOATBEPXKOAAET MHEHME O
TOM, YTO BOCCT@HOBMIEHWE CWHYCOBOrO puTMa WInn
YMEHbLLEHNE CTEMEHN BbIPaXEHHOCTU apUTMUA CBsI3a-
HO C MONOXWUTENbHBLIM BO3OEVWCTBMEM KOMOWHMPOBaH-
HOWM Tepanuu Ha NaToreHeTUYecKne 3BeHbS HapyLLEHUI
puTMa cepgua, ocobeHHO Ha (PYHKLMIO cumnatoagpe-
HanoBon cuctembl, coctosHue [1OJI, AOC, obmeH
3NEKTPONMTOB N TPAHCMEMOpPaHHbIV NoTeHuMan.

Takum obpas3om, cpaBHMBas TepaneBTUYECKYHO,
MeTabonuyeckyto, HerlporymoparnbHyt0 W reMoavHa-

MUYECKY0 9D(PEKTUBHOCTL annanvHuHa, annanvHuHa

n AYOOK, MoxHO coenaTb cnefyllimne BblBOAbI:

1. Haubonee BbipaXeHHbIN TepaneBTnYeckuin acpdekt
y 6OMbHBIX C apuUTMUAMK Bbin NoMNyYeH Npu nNpume-
HEHWM annanuHMHa B codeTaHun ¢ AYOOK
(cooTBeTCTBEHHO 63,2%, 75%, 82,5%, 87,8%).

2. Tpwu xenyno4koBon akcTpacucTonum 6onee adpdek-
TMBEH annannHuH (COOTBETCTBEHHO 92% 1 78,5%).

3. Couetanve annanuHuHa ¢ AYPOK npumepHo oau-
HakoBO 3(PPEKTMBHO KaK MpU HamKenyaoyKOBbIX,
TaK U XenyAao4yKkoBbIX apuUTMMAX (COOTBETCTBEHHO
86,6% 1 91%).

4. TepaneBTuyecku apdeKkT BblleyKa3aHHbIX
CpeacTB M UX COYETaHU TECHO CBA3aH ¢ meTabo-
NMYECKNMU, HemporymoparnbHbIMWU U reMoguHamu-
yecknmu adpcpekramm.

5. [eicTtBue annanvHuMHa CONPOBOXOAETCHA MOMOXM-
TenbHbIMU JOCTOBEPHBIMU M3MEHEHUAMU B COaep-
xaHum A, HA, CXKK, AlTI, MOA, TIra, anekrponu-
TOB M UX COOTHOLLEHMWI, OCOOEHHO MPW Xenya04Ko-
BOW akcTpacuctonum 6e3  oTpuuatenbHoro
WHOTPOMHOro adppeKTa B BbllLieyKa3aHHbIX A03aX.

6. CouyetaHne annanuHuHa ¢ AY®OK okasbiBaeT no-
NOXWUTENbHOE 3Ha4yumoe [encTBue Ha meTabo-
NnM3M, HerporymopanbHble MexaHW3Mbl U reMoau-
HaMUWKy Kak MpW HamXenygouyKoBbIX, TaK U Xeny-
[OYKOBBIX hopmMax apuTMuiA, 0co6eHHO Ha coaep-
XaHue kartexonamuHoB, CXXK, npogykto [1OJ1,
BHYTPUKNETOYHOro Kanua u Hatpus, pCO2, pO2,
WHOTPOMHYIO PyHKUMIO cepaLa.

7. OnpegeneHne npu aputMuax Metabonuyeckux,
HelporyMmoparnbHbIX U TEMOAMHAMUYECKUX nNapa-
METPOB UMEET He TOMbKO AMarHOCTUYECKOE U Mpo-
rHocTnyeckoe 3HadeHve. OHM onpepensioT and-
hepeHUMpPOBaHHbIN MOAX0A K BbIOOPY cpeactB u
METOAOB feyYeHnst 1 AalT BO3MOXHOCTb KOHTPOMK-
poBatb 3P(PEKTUBHOCTL MEAUKAMEHTO3HOW U He-
MeaMKaMeHTO3HON Tepanuu.

MepcnekTuBbI panbHeMWNX UCCNegoOBaHUN.
N3yyeHne KOMOMHMPOBAHHOW MeOMKAMEHTO3HON U
HEMEANKAMEHTO3HON KOPPEeKUMM apuTMUiA, a Takxke
MeTabonuyecknx, HeMporymoparsnbHbIX W FemoauHa-
MUYECKUX HapyLUeHUA npu Hux ByaeT NpoAoimKeHo u
N3y4eHo B MocreayrLLmMx Hay4Hblx paspaboTkax.
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YOK 756.36-003.56-044:245-234.5

KOMBIHOBAHA MEAUKAMEHTO3HA | HEMEOUKAMEHTO3HA KOPEKLISI APUTMIN,

A TAKOXX METABONMIYHUX, HENPOI'YMOPAIIbHUX TA FEMOANHAMIYHUX

MOPYLWIEHb NMPU HUX

Jlamoeys C. I.

Pe3tome. B po6GoTi npeacTtasneHi pesynbtatv BUBYEHHSI KOMOIHOBaHOI i HEeMeauKaMeHTO3HOI KOpeKLii apuT-
Mili, @ TakoXX MeTabornivyHMX, HeMPoryMmoparnbHWX i reMoguHaMiYHMX NopyLUeHb Npu HUX. Byno NnpoBeaeHo KniHiy-
He NopiBHANbHE BMBYEHHSA Ail ananiHiHa 3 aBToTpaHcdy3ieto ynbTpagioneTtom onpomiHeHol Kposi y 41 xBoporo
Ha XPOHIYHY iLleMi4yHy XBOpoDy cepus 3 apuUTMisMu.

Takum 4YMHOM, MOPIBHIOKYM TepaneBTUYHY, MeTaboniyHy, HelporymoparnbHy i remoguHamiyHy edekTuBs-
HiCTb ananiHiHa, ananiHiHa i ayToTpaHcgysii ynbTpadioneToM ONpOMiHEHOT KPOBI HAWGINbL BUPaXKEHUI Tepa-
NeBTUYHMIN edekT y XBOpUX 3 apuTMiamMu 6yB OTpUMaHWI NpK 3acTOCYBaHHI ananiHiHa B NOEQHAHHI 3 ayToTpaH-
cdysieto ynbTpacpioneTtom onpomMiHeHOiI kpoBi. [is ananiHiHa CynpoBOMKYETHCS MO3UTUBHUMMU LOCTOBIPHUMM
3MiHamMu B 3MiCTi agpeHaniHy, HopagpeHaniHy, BiflbHUX XUPHUX KUCIOT, aueTinrigponepekici, MarioHoBMI gianb-
Jerig, NepekucHii remoni3 epuTPoLMTIB, ENEKTPONITIB i iX CniBBiAHOLEHb, 0COBMMBO NPU LUMYHOYKOBOI eKCTpa-
cucTonii 6e3 HeraTMBHOIO IHOTPOMHOIO ePeKTy B BULLIEBKa3aHMX 40O3aX.

KnroyoBi cnosa: ananiHiH, aytoTpaHcdy3is ynbTpadioneToM onpoMiHEHOI KPOBI, XPOHiYHa iLleMiyHa XBO-
poba cepus, HagLWyHOYKOBa EKCTPaCcCUCTONIs, LUMYHOYKOBA EKCTPaCUCTONIS.

UDC 756.36-003.56-044:245-234.5

Combined Medical and Non-Medical Arrhythmia Correction Together

with Metabolic, Neurohumoral and Hemodynamic Violations in Them

Latoguz S. I.

Abstract. Metabolic disorders in neurohumoral regulation lead to heart rhythm disturbances and can cause
the syndrome of endogenous intoxication. From this perspective it becomes necessary to include active meth-
ods of detoxification (hemosorption, plasmosorption, plasmapheresis, etc.) in the complex therapy.

Ultraviolet irradiation of blood, which has a wide spectrum of long-term therapeutic effect (restorative, de-
toxifying, anti-inflammatory) is widely spread nowadays. It is well-known fact that antiarrhythmic drugs are most
effective in 50-60% of cases, but, in addition, they are also able to cause arrhythmogenic effect. Thus, quantum
hemotherapy, autotransfusion with ultraviolet irradiated blood can help to overcome the resistance to antiar-
rhythmic drugs and prevent their arrhythmogenicity.

Clinical comparative study of the alapinin action with autotransfusion ultraviolet irradiated blood was conducted
on 41 patients with chronic ischemic heart disease with arrhythmias, 23 of them patients who had no or complete
alapinin monotherapy effect, and 18 patients with satisfactory effect. Of the 41 patients, there were
21 males and 20 females aged 35 to 80 years, with an average age of 65 years. Against the background of hyper-
tension, arrhythmias occurred in 30 patients, without hypertension — in 11 patients, with stable angina pectoris Il
functional class — in 8, Il functional class — in 16, IV functional class — in 10, unstable angina pectoris in
7 patients, with atherosclerotic cardiosclerosis — in 26, with postinfarction — in 15 patients. Circulatory disturbance of
the 1st stage was observed in 2 patients, stage IIA in 34, stage 1IB in 3 patients, stage Il in 2 patients. The use of
alapinin with autotransfusion with ultraviolet irradiated blood was performed in 10 patients with supraventricular ex-
trasystole, in 20 patients with flicker and atrial flutter, in 11 patients with ventricular extrasystole. Oral usage of alap-
inin was started at a dose of 0,05 g 2 times per day 30 minutes before meals, first grinding it and washing it with
water of room temperature. With good tolerability, the dose was increased to 3 tablets per day (0,05 g 3 times).
When the antiarrhythmic effect was achieved, they switched to a maintenance dose (0,05 g of 1-2 reception) for 7—
10 days. Intramuscularly, alapinin was given at a dose of 20 mg (4 ml of a 0,5% solution) 2—3 times a day.

Thus, comparing the therapeutic, metabolic, neurohumoral and hemodynamic efficacy of alapinin, alapinin and
autotransfusion with ultraviolet irradiated blood, the most pronounced therapeutic effect in patients with
arrhythmias was obtained with the use of alapinin in combination with autotransfusion with ultraviolet irradiated
blood. The action of alapinin is accompanied by positive significant changes in the adrenaline content, noradrena-
line, free fatty acids, acetylhydroperoxide, malonic dialdehyde, peroxide hemolysis of red blood cells, electrolytes
and their ratios, especially in ventricular extrasystole without negative inotropic effect in the above doses.

Keywords: alapinin, autotransfusion with ultraviolet irradiated blood, chronic ischemic heart disease,
supraventricular extrasystole, ventricular extrasystole.

CratTa Hagivwna 27.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedakuyiliHoi koneail nicns peyeH3ye8aHHs
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OOCHIA>KEHHSA AMHAMIKU NOKA3HUKIB IMYHHOI BIANOBIA|
Y XBOPUX HA BEG-IHOEKLIIO

XapkiBcbKUi HauioHanbHUK yHiBepcuTeT imeHi B. H. KapasiHa

Y XBOpuX Ha iHeKUinHMn MOHOHykneo3 (IM)
(n=30) Ta xpoHiyHy BEB-iHdekuito (XBEB) (n=30) Ta
20 nauieHTiB KOHTPOSbHOI Fpynu OOCHIMKEHO Xapak-
Tep Ta KOMMNMEKCHWI cTaH cybnonynsuin pearyovmx
KNiTWH iMyHHOI Bignosiai. MNpu npoBeaeHHi AocnigxXeH-
HA Gynn AOTpUMaHi BCi €TUYHI HOPMU 3rigHO MiXKHapo-
OHMX Ta yKpaiHCbKMx npoTokonis. KniHiyHe obcTexeH-
HA xBopux Ha BEB Ta 3gopoBux nauieHTiB nepenba-
Yyano BMBYEHHS CKapr, enigemiornoriyHOro aHamHeay,
aHamMHe3y 3axBOPIOBaHHA Ta XWUTTH, OO'€KTUBHWUW
ornsag, CTaHOapTHI IHCTpyMeHTanbHi Ta nabopaTopHi
OOCMiIKEHHS B OUHaAMILi, BUSABMEHHA pennikaTuBHOI
aktnsHocTi IHK BEB Ta komnnekcHuin aHania crany
iMyHHOT Bignosigi. OcHoBHI cybnonynsuii nimdouunTie
nepudepinHoi kposi (CD3*, CD4", CD8", CD16",
CD20*, CD25") Bu3Hauanu 3 BUKOPUCTAHHAM Habopy
MOHOKITOHaNbHMX Ta MNOMIKNOHANbHUX aHTUTIN Ans
BM3HAYEHHSA ONAEPEHLINOBOYHNX aHTUTEHIB NENKOLM-
TiB METOAOM iMYHOITyOpeCLIEHTHOT MiKpOCKonii BUPO-
6HuutBa OO0 ,CopbeHT” (Pocis) BignosigHO [0 iH-
CTPyKUii BUpoBHuKa. [na gocnigkeHHs BMIiCTy |g kna-
cieB A, M, G B cupoBarTLi KpoBi 3aCTOCOBYBanu MeToq
NpocCTOoi pagianbHoi imyHoandysii B reni. KoHueHTpa-
uito LIK B kpoBi BU3Ha4anu no OikoHy.

PesynbTtatn gocnigxeHb onpauboBaHO MeTOAOM
BapiaUiHOi Ta KOpensuinHOiI CTaTUCTUKU 3 BUKOPUC-
TaHHAM nporpamu «Statistica 10.0 for Windows», Ta-
KOX BWKOPUCTOBYBanunca MeTOoAM napaMeTpuyHOi 1
HenapameTpuyHOi cTaTucTukn. BcTaHoBneHo, wWwo
iMyHHa Bignosiab y xsBopux Ha IM B nepiog posnany
3axBOPIOBaHHA XapakTepusyeTbca gucbanaHcom Kni-
TMHHOI NaHkM (NPO WO CBIgYUTL NIABULLIEHHS BMICTY
CD3", CD4", Ta opHouyacHe MiABWLLEHHS BMICTY
CD16", CD25%), akTuBalielo rymopanbHoi naHKu
(nigBuweHHs BmicTy CD20%, Ig A, Ig M, Ig G) imyHiTe-
Ty. B nepioai pekoHBanecueHLUii BUSBEHi NOpyLUEHHS
36epiraloTbCs He Jocsratyy MNOKasHWKIB KOHTPOSbHOT
rpynu y 6inbwoi kinbkocTi xBopux Ha IM. OTpumaHi
pe3ynbTaT cBiA4aTb MPO 3HAYHI 3MiHU CTPYKTYPHUX
XapakTePUCTUK CUCTEMWU KMITUHHOI Ta ryMOparbHOI
NaHoK iMyHITETY Ta Pi3HOCMPSAMOBAHICTb IMYyHHOI Bif-
noBigi Npu rocTpoMy Ta XpOHiYHOMY nepebiry 3axBo-
ptoBaHHA. [lporpecytounii  xapaktep 3MiH iMyHHUX

t.lyadova@karazin.ua

nokasHukis gk npu IM, Tak i XBEB Bkasye Ha dopmy-
BaHHS BTOPWHHOIO KNITMHHOrO iMyHHOro AucbanaHcy,
aKTMBaLii rymopanbHOI MaHK1 iMyHHOrO 3axucTy, 3Mi-
HOIO piBHOBArn iMyHOperynaTopHux megiatopie y Oik
Th2-naHkn npu opmMyBaHHi XpoHidHMx ¢opm BEB-
iHgOeKLii.

KniouoBi cnoBa: Bipyc EnwTtenHa-bapp, iHdek-
LiHUN MOHOHYKIE03, XPOHiyHi popmu BEB-iHdekuiT,
iMyHHa BignoBigb.

3B’A130K po60OTM 3 HayKOBMMM Nporpamamm,
nnaHamu, Temamu. PoboTta BukOHaHa Ha kadeapi
3aranbHOI Ta KIiHIYHOT iMyHonorii Ta anepronorii Mme-
auyHoro dpakynbTeTy XapKiBCbKOro HauioHanbHOro
yHiBepcuteTy imeHi B. H. KapasiHa Ta kniHiyHmx 6a3sax
kacdbegpu OGRacHOi KNiHiYHOT iHEKUiHOT nikapHi M.
XapkoBa i K303 «Micbka nonikniHika Ne6» m. Xapko-
Ba B 2009-2016 pp. B pamMkax HaykoBO-AOCHIOHOI Te-
MU: «BrMBYEHHSA poni iIMyHHUX, ayTOIMyHHUX Ta MeTa-
BoniyHMX NopyLleHb B NaToreHesi Ta Hacnigkax iHdek-
LiMHOro npouecy, BWKIMKAHOrO repnecsipycamm»,
Ne nepxaBHoi peecTpauii 0112U005911.

Bctyn. KapavHanbHuM 3aBOaHHAM CyqacHOi iH-
deKUiiHOT IMyHONOTrii € 3'ACYBaHHS iIMyHOMaToreHeT!-
YHMX MexaHi3miB HebnaronpmemHoro nepebiry xBopo-
6un. lNepebir iHEKLINHOrO npouecy 3yMOBIEHUN HAK
hakTopamm Bipycy, Tak i pakTopamy MakpoopraHiamy.
B ocHoBi ycknagHeHoro nepebiry abo xpoHisauii npo-
Lecy nexntb HeedeKTMBHA iMyHHA BignoBigb, ska €
HeCnpoMOXHOI0 B 3anobiraHHi AvcemiHauii Bipycy abo
B MOBHIN enimiHauii 30ygHWKka 3 oprariamy, Wo € npu-
4YnMHO (popMyBaHHs peunamsiB abo XPOHIYHOro nepe-
biry 3axsoptoBaHHs. B cyuacHin nitepatypi mMictatbcs
[JaHi Npo Te, WO Yy nauieHTiB, ki nepeHecnu iHdekuin-
HUA MOHOHYKNeo3 (IM), He3anexHOo Big BaXKOCTi ne-
pebiry xBopobu, po3BMBAETbCA BTOPWHHWUIA iMyHOAE-
IUUT, WO € NPUYMHOK MOXIMBUX BakTepianbHMX
ycknagHeHsb [2, 10, 16].

Micna nepeHeceHoro IM He 3aBxawm cnocrepira-
€TbCA MOHOBIIEHHS iIMyHHOro GamnaHcy Ta TpuBanui
yac 36epiraloTbCs 3MiHN B reMorpami.

IMyHonoriyHmMin ctatyc xsopux Ha IM mae psag
ocobnueocten. CyTb 3aranbHOI 3aKOHOMIPHOCTi 3MiH
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nonarae B 36inbweHHi npy IM umcna T- i B-
nimdcpouutis, a B cybnonynsauii T-nimgouuTis — 3poc-
TaHHA KiNbKOCTi LIUTOTOKCUYHWUX KITiITUH, WO [03BONSE
posuiHtoBatu IM gk nimdonponicdepaTnBHun npouec
[9, 10, 12]. MigBuLweHHS piBHA T-nimdoumnTie 3 cynpe-
COpPHOI0 akTuBHIcTIO Npu IM € ogHUM 3 OCHOBHUX pery-
NATOPHUX MEXaHI3MIB MPUrHIYEHHSA paHHIX eTaniB eKc-
npecii B-nimcouutia, gk 6e3nocepedHbO BMIMBaKYM
Ha HWX, TaK i onocepenkoBaHo, iHribyun akTuBauilo
T-xennepiB. Y CBOI 4epry 3HWKEHHA T-xennepis npu-
3BOAWTbL 40 GnokyBaHHS iHAYKUii anonTo3y. OTxe, npu
IM BigOyBaeTbCA CMOBIMbHEHHS anonTo3y «Bid-
npauboBaHUX» eeKTOPHNX KNiTVUH i BiACYTHA nepeLu-
koga Ans ix yyacTi B iMyHHiv Bignosigi. B kiHueBomy
nigcymky, npu BEB — iHdekuii moxe 3'aButnca Bipori-
OHICTb BUHUKHEHHS ayTOPEaKTUBHMX, a TaKOX 3rOsKiC-
HWX KMOHIB KNiTWH [12, 13].

Psa pocnigHukiB Big3HavaroTe 3 GOKy rymoparb-
HOI MaHKM iIMyHITeTY MiaBULLEHHS KinbkocTi IgA i IgM,
LLIO € XapakTepHUM Ansa Baxkux copm IM [13].

Kpim Toro, 6aratbma gocnigHukamy akTMBHO BU-
BYAETLCA B3aEMO3B'AI30K MiX TSDKKICTIO nepebiry Ta
OKpPEMMMU MOKasHUKamMun iMyHHOI cuctemn. Besymos-
HO, edpeKTUBHOK iIMYHHOI Bignosigaw Ha BEB-iHdek-
Lito € akTMBaUisi ryMoparnbHUX Ta KNiTMHHUX MeXaHi3-
MiB. [py NepBUHHIN iHEKUIT dopMyloTbCs HenTpani-
3ylodi aHTUTING, aHTuTIna knacis IgM Ta 1gG go VCA,
nisniwe — po EA ta NA aHTureHis BEB [14, 16]. Bea-
XaeTbes, Wo nerkun nepebir IM noe'sisaHo 3 edekTmB-
HO iIMYHOMOTYHOT 3aXMCTOM T-KNITUHHOI NaHKWN iMyHi-
TeTy i BUCOKMM piBHEM a-IDH. Baxkun nepebir iHdek-
Ui o6yMOBNEHO HeLOCTATHICTIO K KMITUHHOI, TakK i
rymoparnbHOI NaHK1 iMyHITETY, LLO CYNpOBOOXKYETLCS
HU3bKUMW KOHLeHTpauismmn a-IPH, pesepcieto npogyk-
uii I®H 3 a Ha y-Tun i NopyLleHHAM BUBELEHHA 3ara-
neHux UIK [12, 14, 16].

Bsaemogia BEB 3 iMyHHOW CUCTEMOIO NIOOUHU
npy XpOoHiYHMX bopMax iHpeKLii TakoX 4acTo Npu3Bo-
OnTb 0O nopyleHb PYHKLIOHYBaHHSA OCTaHHbOI [2, 3].
LUnpoknin giana3oH MOXMMBUX KIiHIYHUX ¢opm Ta
Hacnigkis BEB-iHdekuii Big CnOHTaAHHOro opyXaHHs
[0 [AEKOMMEHCOBaHUX yCKIafgHEeHb, MaHidecTauii OH-
KOJSTOriYHUX Ta ayToIMyHHUX NPOLECIB NPUMYyCKae ckna-
OHy GaraTtodakTopHy cucTeMy BiZHOCUH Bipycy Ta
MakpoopraHiamy [3, 5, 6].

Kinbkictb gocnigpkeHb, NPUCBAYEHUX BUBYEHHIO
XapakTepy iMyHHUX po3nagis nabopaTopHux MposBiB
IM 3anexHo Big cTagii iHdeKuinHoro npowecy y 4opo-
CNWX NaLieHTIB B HaLWii kpaiHi, Ayxe obmexeHa. MoT-
pebye TakoX YTOYHEHHs [AiarHOCTUYHA 3HauYMMICTb
cneundidyHmx metogis I®A i MNP B pi3Hi cTagii iHdek-
LifHOro npouecy.

MeTta pocnipxeHHs. [lJocnigntn xapakrtep i CTy-
NiHb NOpYyLUEeHb KNITUHHOI, r'yMopanbHoi Ta darouuTa-
pHOI NaHKK iMyHiTeTy y XxBopux Ha BEB-iHdekuito.

KniHiyHa meguuuHa

Martepianu Ta MmeToamu pocnigxeHHs. [ins Buko-
HaHHA MOCTaBMNeHVX 3aBAaHb OOCHIAXEHHS Hamu
Oynu obcTexeHri 321 nauieHT 3 BEB-iHdekuieto, cepen
Hux IM BcTaHoBneHo y 43% (n=138), XpoHi4Hy hopmy
BEB-indekuii (XBEB) — 57% (n=183).

Bik obcTexeHux nauieHTiB 3HaxoAuBcsa B Aianaso-
Hi Big 18 po 57 pokiB (cepemHin Bik 33,1 pokiB *
+ 11,7 pokiB). XKiHkn ctaHoBunn 57,6% (n=185),
yonosikn — 42,4% (n=136) (cniBBiQHOLIEHHA XXiHKW-
yonosiku 1,2 : 1,0). Cepen obctexeHnx xsopux Ha IM
i XBEB nepeBaxanu ocobu xiHouoi ctaTi (57,6 i 62%
BiQNOBIOHO), cepedHin Bik cknaB (245 = 2,2 i
33,8 £ 3,1 poky, BignoBigHo).

OiarHo3 IM y nauieHTiB, WO 3Haxogunucs nig Ha-
UMM CrOCTEpeXeHHsiM, ByB NocTaBneHn Ha nigcTasi
KNiHiKO-aHaMHECTUYHMX Ta nabopaTopHMx gaHux. Bci
XBOPi NepeHecnun cepeaHbo-TsHKKY chopmy IM.

Y KOMNNeKC 06CTEXEHHSI XBOPUX BXOAWUMMN KHiHiY-
HWA aHani3 KpoBi, BUSIBIIEHHS aTUMOBNX MOHOHYKIea-
piB, BU3Ha4YeHHs cneuudivyHmx Ig o BEB meTogom
TBEpAOoMdasHoro imyHodepmeHTHoro ananisy (tlda),
BusieneHHs [JHK BEB meTogom nonimepasHoi naHuto-
roeoi peakuii (IMJIP) B KPOBI i CrMHI B AMHaMILi 3axBo-
ptoBaHHA. [ns nigTBepaXeHHs AiarHo3y, kpiMm 3aranb-
HOro aHani3dy KpoBi, BUKOHyBanu KOMMMeKC ceponoriy-
HUX i MONEKYNsPHO-TeHeTUYHMX AOCHiAXeHb. SAK CKpu-
HIHrOBWI eKcrnpec-aHani3 KpoBi Ha HasBHICTb iHGeKLUii
BEB 3acTtocoByBanu ['eTepodinbHi TeCcT B Moaudika-
uii Flodppa-bayepa (I'b) (Hipewkina H. M., 1973).

CneuudpivHi  npoTtuBipycHi anTtutina (VCA-IgM,
EA-IgM i EBNA-IgG) B cupoBaTui KpoBi Bu3Ha4anu
MeTogoM Tudy Habopamu BupoOOHUUTBA «IBL»
(HimevunHa) i «Bektop-bect» (P®) BignosigHo Ao
HaBe[EeHUX (HCTPYKUiA. Y YacTuHU nauieHTiB ana au-
depeHLUianbHOT AiarHOCTUKM NPOBOAMMAW CEPOIOTiYHi
0o6CTeXeHHs1 Ha Bipyc npoctoro reprecy 1 + 2 tuny
(BMr-1 + 2), uutomeranosipyc (LMB), Tokconnasmy,
Bipycu renatuTis (A, B i C), BIJ1. Ana uboro Bukopuc-
TOByBanu BIiAMOBIQHO HACTYMHi TecT-cUCTEMU Ans
TMdy: aHTu-UMB-IgM, aHTn-Tokco-IgM, aHTn-BlrA-
IgM, HBsAg, aHTu-HBc-total i aHTn-BIJl-1 + 2 total
BupobHuuTtea: HBO «[ianpod» (YkpaiHa), «[iarHo-
CTUYHi cuctemmn» (P®), «Bektop-bect» (P®P), «IBL»
(HimeuvunHa).

KomnnekcHui aHania ctaHy iMyHHOI Bignosiai Oy-
no nposegeHo y 30 xBopux Ha IM y anHamiui 3axBo-
ptoBaHHs Ta 30 xBopux Ha XBEB-iHdekuito. OCHOBHI
cy6nonynsuii nimgoumTis nepudepintHoi kposi (CD3",
CD4", CD8", CD16%, CD20", CD25") BusHayanu 3
BUKOPUCTAHHSIM Habopy MOHOKITOHANbHMX Ta MOSiKMo-
HanbHWX aHTUTIN (AT) ANs BU3Ha4YeHHs andepeHuino-
BOYHUX aHTUreHis (AlN) nenkouunTiB METOAOM iIMyHOMD-
nyopecueHTHOi  Mikpockonii  BupobHuutea OO0
«CopbeHT» (Pocis) BignoBigHO [0 iHCTPYKLii BUPOG-
Huka. Ona pocnigpxeHHs Bmicty Ig knacis A, M, G B
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Tabnuusa 1 - Cy6GnonynauinHui cknag nimdgouunTie nepudepiviHoi Kposi xBopux Ha IM (M+m)

Mpynu XBopux CD3" CD4" CD8" CD16" CD20" CD25" IPI
IM, nepiog  |(%) 84,21+1,34"2 | 34,1621,07"? | 44,16+3,78" | 12,61+0,6 | 18,91+ 0,37" [21,40+1,92"
poanasny X 2 12 12 1 . 1,|0,75% 0,06"
(n=30) (x10%mK) | 4,420,068 | 1,32+0,032 | 2,41+0,03*? | 0,6+0,02' | 0,36x0,02" |1,46 +0,08"
IM, nepioa | oy 79,21+1,29' | 37,620,98' | 36,622,7" | 13,820,46 | 18,11%0,23 [19,41+1,86
pg':'O*ifl.Ba”eC' 0,98+ 0,05*
I(-ln:;O) (x103/mK) | 2,76+0,03" 0,88+0,03 | 1,24+0,03" | 0,53+0,01" | 0,39+0,01' [0,67+0,03"
Kowtpons | (%) 71,541,5 42,041,31 294419 |145210.44| 135041 |1604145 | . .,
(n=20) (x10%mK) | 1,63+0,08 0,84+0,05 0,48+0,09 | 0,3+0,01 | 0,27+0,02 |0,35+0,03 |

Mpumimku: * - BiporiaHa pisHULS 3 NOKa3HMKaMM KOHTPOMLHOT rpynm (p<0,05); 2 — BiporigHa PI3HNLIA 3 NOKa3HUKaMK Nepiogy

pekoHBanecueHuii (p<0,05).

CMpoBaTLi KPOBi 3aCTOCOBYBanM MeTo4 NpOCTOoi pagi-
anbHOoI iMyHoaudysii B reni [2, 3, 6]. KoHueHTpauito
LIIK B kpoBi Bu3Hayanu no QdixoHny [2, 3, 8].

Yci gocnign nposogunu y BignosigHocTi 4o Kol-
BeHUil Pagun €Bponun «[lMpo 3axucT npaB NOAWVHM i
NIOACHKOI FMOHOCTI B 3B'A3KY 3 3aCTOCYBaHHAM [OCAr-
HeHb Oionorii Ta mMeaumumHu: KoHBeHUiss npo npaBa
nognHn - ta  GiomeguumHy  (ETS Ne 164)» Big
04.04.1997 p i NenbciHcbkOi geknapadii BcecsiTHbOT
Meaun4dHoi acouiauii (2008 r.). KoxeH nauieHT nignucy-
BaB iH(OPMOBaHY 3roy Ha yyacTb Y AOCHILXKEHHI.

PesynbTtatn gocnigxeHb onpaubOBaHO METOAOM
BapiauinHoi Ta KOpensiuifnHOiI CTaTUCTUKN 3 BUKOPUC-
TaHHsM nporpamu «Statistica 10.0 for Windows». [Ons
KOXXHOro BapialiiHOro psiy po3paxoByBanuv CepeHto
apudmeTnyHy (M), cepegHe kBagpaTuyHe BiOXUNEHHS
(0), cepegHio nomMuUnKy cepefHboi apudmMeTuyHoi (M).
Takox BUMKOPMCTOBYBANNCA METOAN MapaMeTPUYHOI i
HenapamMeTpu4Hoi cTatUcTuKW. KinbKiCHWI i siKicHUR
aHani3 BHYTPILWHbOCUCTEMHUX i MDKCUCTEMHUX KOpe-
NAUIMHUX 3B’A3KIB MPOBOAMBCH 3 BUKOPUCTAHHAM Me-
TOAY KOPEensuinHUX CTPYKTYp Ta NocrnigoBHOrO aHani-
3y Banbga.

Pe3synbTatn pocnigxeHHA. KoMmnnekcHun aHanis
CTaHy IiMyHHOI BIignoBidi, WOro xapakrepy Ta
iHTeHcMBHOCTI, ©amnaHcy cybnonynsuii pearyrumnx
KMiTUH, NpoayKuii iMyHOPErynaTopHUX MOMeKyn mae
BEIIMKE 3HAYEHHSA Yy BMBYEHHI MaToreHesy Ta KIiHiku
BEB-iHpekuii, Wwo B KiHUEBOMYy pesynbTaTi, Cnpusie
ineHTudiIKaLii NPOTUBIPYCHOI CcTpaTerii opraHiamy.

Cybnonynsauiinuin cknag OCHOBHUX NiMdoumnTiB 3
deHoTMRiuHMMKU  Mapkepamn CD3', CD4', CDS8,
CD16", CD20", CD25", a Takox MOKa3HWKW, L0

BigobpaxalTb CTaH rymoparbHOI iMyHHOI Bignosigi —
Bmict UIK Tta Ig A, M, G BuBYanu y nepudepinHin
KpoBi xBopux Ha IM y AuHamili 3axXBOplOBaHHA — y
nepioai posnany Ta pekoHBanecueHuii (nepeg Bunu-
Ckol i3 cTauioHapy). OTpumaHi pesynbTatu
BigobpaxeHi B Tabn. 1 1a 2.

AHanis pesynbTaTiB AOCHIAXEHHS BMICTY BigHOC-
HMX Ta abCONIOTHMX MOKa3HWKIB OCHOBHMX cybnonyns-
L nimouuTis BUSIBUB TE€TEPOrEHHICTb BMICTY LINX
iIMyHOKOMMNETEHTHMX KNITUH y nepiodi po3nany 3axBo-
ptoBaHHA. AK BuAHO 3 Tabn. 1, cybnonynauinHuiA
cknag nimdouuTiB y rpyni xsopux Ha IM xapaktepuay-
BaBCs MNEBHUMWN SKICHUMW Ta KiNbKICHUMMK BigMiHHOC-
TSAMMU NOPIBHSAHO 3 MOKa3HMKaMWN KOHTPOSBHOI rpynu.

Tak, B nepiogi po3nany IM B nepudepiviHin Kposi
XBOPUX Ha POHI NiABULLLEHOro BMICTY NenKouuTiB cno-
cTepiranocb BiporigHe NigBULLEHHS BiAHOCHOI Ta ab-
COMIOTHOI KiNbKOCTI Aesknx cybnonynauin nimgouuTis
MOPIBHSIHO 3 A@HVMMW KOHTPOMbLHOI FPYNN XBOPUX.

Tak, piseHb CD3" cknapas (84,21 + 1,34% Ta
4,42 + 0,06 x 10°/mkn); CD8" (44,16 + 3,78% Ta
2,41 + 0,03 x 10%mkn); CD20"(18,91 + 0,47% Ta
0,36 + 0,02 x 10%mkn); CD25" (21,4 + 1,92% Ta
1,46 + 0,08 x 103/MKJ'I), (p<0,05) nopiBHSAHO 3
aHanoriyHMMM  MNOKa3HMKaMM  KOHTPOMbHOI  rpynu
[CD3" (71,5 + 1,5% Ta 1,63 0,08 x 10%mkn);
CD8" (29,4 + 1,9% Ta 0,48 0,09 x 10°%/wmkn);
*
+

+
+ W

CD20" (13,5 0,41% Ta 0,27 + 0,02 x 10%mkn);
CD25" (16,0 + 1,45% Ta 0,35 + 0,03 x 10%mkn)].
[OCTOBIPHO HWXYMMM 38 KOHTPOSb BUSIBUMWCS PiBHI
CD4" (34,16 + 1,07% Ta 1,32 + 0,03 x 10%/Mkn) npoTm
CD4" (42,0 + 1,31% Ta 0,84 + 0,05 x 10%mkn) Ta IPI
(0,75 £ 0,06) npotu (2,46 +0,12), (p<0,05).

+ o+

Tabnuusa 2 — Bwmict UIK Ta Ig y nepudepinHin kposi xsopux y guHamiui IM (M+m)

pynun xBopux LK (oa.) Ig A (r/n) Ig M (r/n) Ig G (r/n)
IM, nepioa poanany (n=30) 13,96+0,48 4,30+0,18" 1,98+0,11%2 14,52+1,20"
IM, nepioa pekoHBanecueHLii (n=30) 13,62+0,57 4,21+0,2" 1,54+0,12* 16,05+1,16"
KoHTtponb (n=20) 12,041,3 2,23+0,61 0,99+0,27 11,58+0,9

Mpumimku: * - BiporiaHa pisHULS 3 NOKA3HWKaMM KOHTPOILHOI rpynm (p<0,05); 2 — BiporigHa Pi3HWLIA 3 NOKa3HUKaMU B Nepio-

Ai pekoHBanecueHuii (p<0,05).
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Cnig 3a3HaunTw, WO Y Ubomy nepiogi BMicT CD16"
cknagas (12,61 + 0,6% T1a 0,6 = 0,02 x 103/MKJ'I), o
He BiApI3HANOCA CTAaTUCTUYHOK BIPOrigHICTIO 3 MOKas-
HUKaMK KOHTPOIBHOI IPYyNn Y NPOLEHTHOMY BiAHOLLIEH-
Hi CD16" (14,52 + 0,44%), (p>0,05), ane B abconioTHiN
KINbKOCTI Ui piBHi Bynn cTaTMCTUYHO BipOTigHUMM
(0,30 + 0,01 x 10%mkn) (p<0,05).

Mpwu ouiHui cybnonynsauinHoro cknagy nimcouutis
y xBopux Ha IM y nepiogi po3nany xsopobu cnocrepi-
ranacs nponidepauia T-kniTuH (puc. 1).

Maixe y 80% xBOpuX BUABMNEHO MNiOBULLIEHHA
T-kniTvH. MNpyn YoMy 30iNbLIEHHA AaHUX KNiTUH CMo-
cTepiranocb B OCHOBHOMY 3a paxyHok CD8' ta CD3"
nimgouutie. Y 60% xBopux crnoctepiranock 36inb-
WeHHa pisHiB CD4" Ta y 50% BigsHaYanucb ninsu-
LWeHHi nokasHukn NK-kniTMH, TOOTO Ha MOMEHT Hag-
XO[XXEHHs1 B CTaluioHap NofoBWHa XBOPWX BigMoBiNa
Ha iH(ikyBaHHA BipycoM EnwTtenHa-bapp nigBuLLeH-
HSAM KiNTlbKOCTi KNIiTUH 3 LMTOTOKCUYHOK aKTUBHICTHO.

KinbkicTb  nauieHTiB 3 nigBuULLEHUM  pIBHEM
B-kniTH Big3Havanacs y TpeTuHm xBopux Ha IM
(33%), T.4. cnocTepiranaca nponicepauis B-kniTuH,
SKi B noganbloMy NOBUHHI Bynu nepenTn B nnasma-
TUYHI  KMITMHKM W NoYaTM NPoAyKyBaTW  aHTUreH-
crneumndidHi aHTuTina. 3 iHworo OoKy, BpaxoBYH4M,
wo BEB mae nimdoTtponHicte Ao B-kniTmH, MoOXHa
OiNTM BUCHOBKY, WO 36inNblUeHHs KinbkocTi B-nim-
douunTiB MOXe crnpusaT 30iMbLUEHHIO «pe3epByapa»
ans sipycy. Y 16,6% Bia3Ha4anocs 3HUWXKEHHS KinbKo-
cTi CD20", wo Ha Hawwy aymky, Bigo6paxkano nepexig
B aHTWUTINO npoAaykywdi KniTuHM abo anontos
iHGikoBaHMX B-kniTuH Ta ix eniMiHauito.

B nepiogi pekoHBanecueHuii Biabysanocs Biporia-
He 3HWKEHHS BMICTY GinbLUOCTi AOCnigKyBaHMX cybno-
nynauin NimounTiB NOPIBHAHO 3 aHANOMYHUMK Y PO3-
nani IM. Tak, gk abCcontoTHI Tak i BiZHOCHI cepeaHi noka-
3HMKM CD3" (79,21 + 1,29% Ta 2,76 + 0,03 x 10°/mkr)
BiA3HaYanuca BIpOrigHICTIO MOPIBHAHO 3 3HAYEeHHSMU
CD3" (79,21 + 1,29% Ta 2,76 + 0,03 x 10%/mkn)
(p<0,05) uboro nepiogy. IHWI nimdounTn BigpisHANNCS

BNGEMYEHHA B HODMA O NOHKEHHA

KniHiyHa meguuuHa

BipOrigHIiCTIO nuwe B abCOMIOTHUX KiMbKOCTSAX, a B
NPOLEHTHOMY BiQHOLLEHHI TaKoi BiporigHOCTi BUsiBne-
HO He Byno: CD8" (36,6 + 2,7% npotu 44,16 = 3,78%
(p>0,05), Ta 1,24 + 0,03 x 10%/mkn npotn 2,41 +
+ 0,03 x 10%/mkn, p<0,05); CD25" (21,4+1,92% npoTu
19,41 + 1,86% (p>0,05), Ta 1,46 + 0,08 x 10*/mkn
npoTu 0,67 + 0,03 x 10%mkn, p<0,05). BmicT CD20" Ta
CD16" He BiApI3HABCSA CTAaTUCTUYHO MK MOKa3HUKaMu
y pi3Hmx nepiogax IM i cknagas (18,91 + 0,47% Ta
0,36 + 0,02 x 10%/mkn npotun 18,11 + 0,37% Ta 0,39 +
+ 0,1 x 10%mxkn), (p>0,05) Ta (12,61 + 0,6% Ta 0,6 +
+ 0,02 x 10%mkn npotv 13,8 + 0,46% Ta 0,53 +
+ 0,01 x 0%mkn), (p>0,05). MokasHukn IPl y pisHuX
nepiogax IM Tako He Manu cTaTUCTUYHOI BiporigHOC-
Ti 0,75 = 0,06 npotu 0,90 + 0,05, (p>0,05). Cnig 3a-
3HauMTH, Wo piBeHb CD4" y nepioai pekoHBanecueH-
Lii 3Ha4yHO 36inbWMBCA MOPiBHAHO 3 posnanom IM y
NPOLLEeHTHOMY BifHOLWeEHHI i cknagas (37,6 = 0,98%
npotn 34,16 + 1,07%), (p<0,05), Toai Ak y abcontoT-
HUX 3Ha4eHHAX Hasnaku (0,88 + 0,03 x 10%/mkn npoTu
1,32 + 0,03 x 10%mkn) (p<0,05), (puc. 2).

Cnig 3a3HaunTK, WO NOKa3HMKU cybnonynsuinHo-
ro ckragy nimcoumTis KpoBi y nepiodi pekoHsanecLe-
HUiT 9K Yy NpOLEHTHOMY, Tak i abcontTHOMY BMICTi
36epiranucs NigBULLEHNUMU MOPIBHAHO 3 KOHTPOSbHU-
MW 3HaueHHsMM ans CD3*, CD8*, CD20" Ta IPI
(p<0,05). B ubomy nepiogi 30CTaeTbCA OOCTOBIPHO
3HVDKEHVM NPOLEeHTHMIA BMicT CD4" (p<0,05), ane ab-
COMIOTHI 3HaYeHHA MalXke [O0CAraloTb KOHTPOMbHUX
3HaveHb (p>0,05). PisHi CD16" He BigpisHanucs cra-
TUCTUYHO MiXK NMOKa3HMKaMM rpyny KOHTPOMO Ansi Npo-
LeHTHOro cnieeigHoweHHs (p>0,05), ane abcontoTHa
KiNbKICTb iX CTATUCTMYHO MepeBuLLyBarna KOHTPOIbHI
nokasHukn (p<0,05). PiBeHb ekcnpecii T-nimdo-
uMTamy akTueauinHoro mapkepy CD25" Bagivi aMeH-
LUMBCH NOPIBHSAHO 3 rocTpuM nepiogom IM, ane B Ton
CaMui 4Yac CTaTUCTUYHO NepebinbLuye NOKa3HUKN KOH-
TPONbHOI rpynu Anst abcontoTHNX 3HaveHb (p<0,05).

AK BMOHO 3 MarnioHKy nigBuLIeHHI pisHi CD8"
30epiranuca make y 67%, Yy MOMOBUHM XBOPUX

BNOBNLEHHA EHOPME O NOHIKEHHS

Puc. 1. lNokasHukn cybnonynsuiiHoro cknagy nimgouuTis
y xBopux Ha IM y nepioai po3nany xsopotu

Puc. 2. lNokasHukn cybnonynsauiiHoro cknagy nimdgouunTis
y xBopux Ha IM y nepiogi pekoHBanecueHuji
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Tabnuusa 3 — CybnonynsuinHun cknag nimdouuTis nepudepinHoi kposi npu XBEB (M+m)

Cpynn XBOpUX CD3" CD4* CD8* CD16" CD20* CD25" IPI
XBEE (%) |78,21+1,15"|39,16+1,02 [ 37,11+2,28" | 18,51+0,6" | 18,23+0,32" | 19,40+1,72* .
_ 1,84+0,08
(n=30) | (x10%mK)| 3,2240,06" | 0,86+0,04 | 1,43+0,03" | 0,62+0,02" | 0,3120,02 | 0,39+0,08
Kowtpors | (%) 715+1,5 | 42,041,31 | 29,4+#1,9 |14,52+0,44| 13,520,41 | 16,0+1,45 5 464012
(n=20) | (x10%mK)| 1,63+0,08 | 0,84+0,05 | 0,48+0,09 | 0,30,01 | 0,270,02 | 0,35+0,03 B

MpumiTka: ' — BiporigHa pi3HULIS 3 MOKA3HWUKaMMU KOHTPOSIbHOI rpynu (p<0,05).

crnocTepiranucb niasuiierHi pisHi CD3" ta CD4", y
MoOnMoBMHU XBOpMX BiabyBanacb Hopmanisauis piBHIB
CD16"1aCD20". Y TpeTuHu xBopux pisHi CD25" 6ynu
NiOBULLIEHI, Y IHLIOT TPETUHM NOKa3HWKW HopMmarisyBa-
nncs, a y OCTaHHbOI TPETUHW CnocTepiranucs HU3bKi
piBHi CD25". IPI 36epiraBcs 3HWXEHUM K y nepiofdi
posnany, Tak i B nepiogi pekoHBanecueHuji y 4oMiHy-
KO4OI KinbkoCTi xBopux (70%).

CraH rymopanbHOi iMyHHOI BiAMOBiAi BMBYaBCH
wnsxom ouiHkm Bmicty LIK Ta 3aranbHux Hecneuundi-
YHMX lg ocHoBHMX knaciB (A, M, G) B nepudepinHin
KpoBi xBopux Ha IM B guHamiui 3axsoptoBaHHS. Pe-
3ynbTaTn NPOBEAEHOr0 OOCMIMKEHHS NpeacTaBneHi B
Tabn. 2.

AHani3 gaHuMx 4o3BonMB BCTAHOBUTY, LLO B Nepio-
Jax posnany Ta pemicii y xsopux Ha IM matoTb micue
MeBHi 3MiHW BMICTY MOKa3HWKIB ryMOPanbHOI MaHKu
iMYHITETY NOPIBHSAHO 3 MOKa3HWKaMW KOHTPOSbHOI rpy-
nu. Tak, y nepiogi posnany BUSABMSETbLCA BiporigHe
36inbweHHs BmicTy LIIK (13,96 + 0,48 oa) nopiBHSHO 3
KOHTpornbHo rpynoto (12,0 + 1,3 og), (p<0,05).

KoHueHTpauisa cuposatkosoro Ig A (4,30 + 0,18 r/n)
Bigpi3HANacsa CTaTUCTUYHOIO BipOrigHICTIO Bif MOKa3HK-
Ka KOHTponbHOI rpynu (2,23 + 0,61 r/n), (p<0,05), ane
3 NMoKasHUKaMu nepiogy peMicii Takoi BiporigHoCTI BU-
3HayeHo He 6yno (4,21 + 0,61 r/n), (p>0,05). Takox
crocTepiranocs BiporigHe niaBuLleHHA piBHiB Ig M B
cupoBaTui kposi xBopux (1,98 £ 0,11 r/n) NnopiBHSAHO 3
KOHTponbHo rpynoto (0,99 + 0,27 r/n), BiANOBiAHO
(p<0,05) Ta nokasHwkamu nepiogy pemicii (1,54 =
+ 0,12 r/n), (p<0,05). CepeaHsa KoHueHTpauid Ig G y
XBOpWX B nepiogi po3nany IM cknana 14,52 + 1,2 r/n i
Bigpi3HANAcsa CTaTUCTUYHOI BIpOrigHICTIO Big aHarno-
rYHOro nokasHuka B KOHTponbHiM rpyni (11,58 +
+ 0,9 r/n), (p>0,05), ogHakK 3 NokasHMKaMm y nepio-
Ji pekoHBarnecueHujii Takux BigMiHHOCTEA He BU-
siBneHo (16,05+1,16r/n), (p<0,05).

(p<0,05). KoHueHTpauia Ig A B cupoBartLi KpoBi XBO-
pux Ha IM B nepiogi pekoHBanecueHLUil cknagana
(4,21 + 0,2 r/n) Ta CTaTUCTUYHO He 3MiHIOBanacs nopi-
BHSHO 3 Takoi B nepiogi posnany (4,3 = 0,18 r/n),
(p>0,05), ane Bigpi3HaAnNacb CTaTUCTUYHOI BipOrigHic-
TIO BiA4 KOHTPONbHMX 3HadeHb (2,23 *= 0,61 r/n),
(p<0,05). CepegHi nokasHukn Ig M B nepiogi pemicii
(1,54 £ 0,12 r/n) BipOrigHO 3HWXyBanuncs MopiBHSAHO 3
nepiogom posnany (1,98 + 0,11 r/n), (p<0,05), 3anu-
LWayYnchb Npu UbOMY BIpOrigHO MiABULLEHUMW MNOpiB-
HAHO 3 MNOKa3HWKaMu KOHTponbHOi rpynm (0,99 *
+ 0,27 r/n), (p<0,05). |, HaBNakW, Npu aHani3i KOHUEHT-
pauii lg G B nepioai pekoHBanecueHLii BUSBMIEHO Bi-
porigHe nigBuLLeHHsA noro Bmicty (16,05 + 1,16 r/m)
NOPIBHSAHO 3 aHanoriYHMM NOKa3HWKOM B Nepiodi pos-
nany (14,55 + 1,20 r/n), (p>0,05) Ta B KOHTPOrbHIl
rpyni (11,58 £+ 0,9 r/n) (p<0,05).

Y xBopux Ha XEBEB B nepiog 3aroCcTpeHHs1 CTaH
KNITUHHOI Ta rymopanbHOI NaHoK iMYHHOI BigMnoBigi
npeacTaBneHi B Tabn. 3 1a 4.

Ak BugHo i3 Tabn. 3, y xsopux Ha XEBB peectpy-
Banocs BiporigHe MiABULLEHHSI MOPIBHAHO 3 MOKa3HM-
KaMu KOHTPOIbHOI rpynu BiAHOCHOI Ta abComTHOI
KiNbKOCTi  NiMounTiB, WO EKCNpecyrTb aHTUreHu
CD3" (78,21 + 1,15% Ta 3,22 + 0,06 x 10*/mkn i 71,5 +
+1,5% Ta 1,63 £ 0,08 x 10°/mMkn BignosigHo) (p<0,05).
MapanenbHo 3 uMM Bigmivanocs BiporigHe 306inb-
LIEHHA BiOHOCHOT Ta abcomoTHOI KinbkocTi CD8'-
nimgouuTie (37,11 + 2,28% T1a 1,43 £ 0,03 x 103/MKJ'I)
NOPIBHAHO 3 TaKMMK B KOHTPOMbHIN rpyni (29,4 + 1,9%
Ta 0,48 + 0,09 x 10%mkn BignoeigHo), (p<0,05). He
6yB BUKMIOYEHHAM | BMICT CD16'-nimcouuTtie, LIO
TaKOX XapakTepusyBanocsi BiporigHUM 36inbLUeHHAM
IX KifIbKOCTi MOPIBHSAHO 3 MOKa3HUKaMW KOHTPOJSIbHOI

Tabnuusa 4 — Bmict UIK Ta Ig y nepudepinHin KpoBi XBopmx
Ha XBEB (M+m)

Mpn NOBTOpPHOMY OGCTEXEHHI B nepiodi pemi- Mpynu
cii y xsopux Ha IM cnoctepiranaca HacTyrnHa AuM-  XBOpWX Wik (oa) | 1g A (i) | lg M (r/n) | 19 G (/)
Hamika iMyHonoriyHux nokasHukis: LIIK manu TeH- Xxgep 1 1 1
AeHLito o 3HnxeHHs (13,62 + 0,57 oa) nopiBHAHO  (n=30) 18,62+0,5771 2,55+0,2 | 1,3420,127 18,05+1,16
3 nepiogom posnany (13,96 + 0,48 opg), (p>0,05), KoHTpornb
arne ix cepefHi MOKa3HUKU BiporigHO nepeswllyBa- (n=20) 12,0£1,3 12,230,611 0,9920,27 | 11,58+0,9

nm kinekictb LIK y koHTponbHin rpyni (10 + 1,3 on),

Mpumimka: * — BiporigHa pi3HNLS 3 MOKAa3HUKAaMU KOHTPOMLHOT

rpynu (p<0,05).
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rpynu (BignosigHo 18,51 + 0,6% Ta 0,62 + 0,02 x
x 10%/mKn (p<0,05) npoTn 14,52 + 0,44% Ta 0,3 + 0,01 x
x 10°/mkn (p<0,05). PisHi CD20" Ta CD25" y xBOpMX
Ha XBEB Takox 6ynu BiporigHO MigBULLEHUMW MOPIB-
HSHO 3 KOHTPOSIbHUMW 3HAYEHHAMW Yy MNPOLEHTHOMY
cnieeigHOLWeEHHI, (BignosigHo 18,23 + 0,32% Ta 19,4 +
+1,72% npotn 13,5 £ 0,41% Ta 16 * 1,4), (p<0,05).

OpHak y abcontoTHMX 3HaYeHHSIX CTaTUCTUYHOI
BIpOriAHOCTi 3 MOKas3HMKaMn KOHTPOIIO BUSIBIIEHO He
6yno: 0,31 + 0,02 x 10%mkn Ta 0,39 + 0,08 x 10*/mkn
npotn 0,27 + 0,02 x 10%/mkn Ta 0,35 + 0,03 x 10%/mkn,
(p>0,05). IPI B rpyni xBopux Ha XEBB (1,84 + 0,08)
BUSIBUBCH BIiPOriAHO 3HWXEHWUM MOPIBHAHO 3 Takum Yy
KOHTpOnbHIn rpyni (2,46 + 0,12), (p<0,05).

Ak BugHo 3 puc. 3, npu XBEDB BigsHaudaroTbeA
nigsueHHi pisHi CD3" Ta CD4" y 50% xBopux, npu
yomy y 33% pieHi CD3" sHaxogmnncs B Mexax 3HauyeHb
KOHTPOMBLHOI rpynu, i nuwe y 16,7% pisni CD3" 6ynu
noHwkeHnmun. Cxoxa TeHAEeHUiss crocTepiranack Ans
nokasHukis CD4" ski Bynu y Mexax pedepeHTHUX 3Ha-
yeHb y 20% xBopux i y 30% 3HaAXOAMNUCS HUXKYE NOKas-
HWKIB KOHTPOIbHOI rpynu. CTocoBHO piBHiB CD8' cro-
cTepiranocs piBHOMIPHUI PO3MNOAIN NOKa3HUKIB Y Mexax
NiABULLEHUX, HOPMArbHUX Ta 3HUXEHUX 3HaYEHb.

PisHi CD16", HaBnaku yacTiwe 6ynm HKkYuMn 3a
pedepeHTHi 3HayeHHs (40% XBOpWX), Y iHLWMX BMNaa-
Kax BOHM KONMBAamnuCb B MeXax KOHTPOSbHUX 3HAY€EHb,
abo 6ynu nigeuiieHnmmn y 33% xsopux. PisHi CD20"
yacTiwe peecTtpyBanucsa y xsopux Ha XBEB y mexax
KOHTponbHOT rpynun 53,3%, y 30% BoHM Gynu nigeu-
weHumMmun, a 'y 17,7% xBopux, HaBnaku, NigBULLEHUMU.
MokasHukn CD25" y TpeTuHu xsopux Bynu niasuileHi,
Y IHLWOT TPETUHN NOKa3HWKN Bynn HopManbHUMKU, a Y
OCTaHHbOI TPeTWHM ChocTepiranuca HWU3bKi  PiBHI
CD25". IP| 3bepiraBcsi 3HWXEeHUM Yy 46,7% XBOPUX 3
XBEB, y 26,7% BiH 3HaxogmMBCA Y MeXax HopMu, Ta 'y
26,6% 0OyB nigBuLLEHUM.

B Tabn. 4 npegcraeneHo Bmict LIK Ta Ig ocHoB-
HUX Knacis B nepudepinHin kposi xBopmx Ha XEBB.

Mpu uboMy BUABMEHO BiporigHe nNigBULLEHHA
Bmicty LIK (18,62 + 0,57 og.), kKoHueHTpauii Ig M

1
s —— 8 | i ]

ONiEMLEHHA  BHOPME O NOHUMEHHRA

Puc. 3. OcobnuBocTi napameTpiB iMyHHOI Bignosigi
y xBopux 3 XBEB

KniHiyHa meguuuHa

(1,34 £ 0,12 r/n) Ta lg G (18,05%1,16 r/n) nopiBHSAHO 3
KOHTpOrbHOLO rpynoto (BignosigHo 12 + 1,3 oa; 0,99 +
+0,27 r/n; 11,58+0,9 r/n) (p<0,05).

KoHueHTpauis cuposaTkoBoro Ig A B nepudepin-
Hin kpoBi xBopux Ha XEBB (2,55+ 0,2 oa) He Bigpi3Hs-
nacb CTaTUCTUYHOIO BIipOrigHICTIO Big cepegHboro no-
Ka3HMKa KOHTponbHOI rpynu (2,23+0,61 oa) (p>0,05).

O6roBopeHHs1. Takum YMHOM, BUBYEHHS heHOTK-
MoBOro CcnekTpy niMmdoumnTiB KpoBi y xBopux Ha IM
nokasano nigBuLEHHA BMICTy 3pinux T-nimdouunTis
(CD3"), UMTOTOKCMYHUX  T-CyrnpecopHUX  KMiTUH
(CD8"), KNiTVH, O eKCnpecyloTb akTUBALLINHWA Map-
kep CD25" (peuenTop IJ1-2) sk No BiAHOCHWM, TaK i No
abcontoTHUM NokasHukaMm. Tofi Ak BigHOCHO T-xen-
nepis (CD4") 6yno BMSBMNEHO 3HAYHE 3HIKEHHS Npo-
LIEHTHOT KinbKocTi Ta NiaBULLIEHHA abcontoTHOro Yncna
CD4"T1a CD16" nimMoUMTIB BiIHOCHO KOHTPOMBHNX
3HayeHb. [lopylleHHA MPOLEHTHOro ChiBBiOHOLIEHHS
CD4/CD8" KniTvH Npu3Beno Ao pi3koro nagiHHs iMy-
HoperynaTtopHoro iHaekcy. Kpim Toro, nigBWLLEHHS
KiNbKOCTi nimcoumnTiB, Wo HecyTb peuentop go IJ1-2
(CD25%) y roctpomy nepiogi IM, BoyeBMab CBiAYUTL
Npo akTMBaLito iIMyHHOI cUCTEMM i 36iNbLUEHHS KiNbKO-
CTi KNiTWH, Bignosigatodnx Ha IJ1-2.

Omxe, iMyHHa BignoBigb y xsopux Ha IM B nepioa
po3nany 3axBOplOBaHHS XapakTepusyeTbcsa Aucbana-
HCOM KIITUHHOI NaHku (MPOo L0 CBiAYMTb NiABULLEHHS
BmicTy CD3*, CD4", Ta oaHo4acHe MiaBULLEHHS BMiC-
Ty CD16", CD25"), aKkTvBauieto rymoparnbHOi naHKu
(nigBueHHs BMicTy CD20%, Ig A, Ig M, Ig G) imyHiTe-
Ty. B nepiogi pekoHBanecueHLUii BUSBMEHI NOpYLUEHHS
36epiraloTbCa He AocArayy NOKa3HMKIB KOHTPOSbHOT
rpynu y GinbLUOT KinbKOCTi XBOpUX Ha IM.

Pestomytoun Bulle3asHavyeHe, MOXIIMBO MPUNTH
[0 BMCHOBKY LLO OTpMMaHi pesynbTatu cBigyatb npo
3HaYHi 3MiHW CTPYKTYPHUX XapakTepuUCTUK cCUcTemu
KMITUHHOI Ta rymopanbHOi aHoK iMyHiTeTy Ta pisHoC-
NPsIMOBAHICTb IMyHHOT BiAMNOBIAi NPV rOCTPOMY Ta Xpo-
HiYHOMY nepebiry 3axBoptoBaHHA. [lporpecytoumni
Xapaktep 3MiH iMyHHMX MokasHukiB gk npu IM, Tak i
XBEB Bka3ye Ha hopMyBaHHSA BTOPMHHOIO KITiITUHHOIO
iMyHHOrO gucbanaHcy, aktuBauii rymoparnbHOi fnaHku
iMyHHOrO 3axMCTy, 3MiHOIO piBHOBAru iMyHoperynaTop-
HUX megiaTopis y 6ik LIK Th2 npu doopmyBaHHi XpoHiy-
HuX bopm BEB-iHdekuii.

BucHoBKkuM
1. Y xBopux Ha IM y nepiogi po3nany xBopobu BcTa-

HOBJIEHI BipOrigHi NOPYLUEHHST 3 BOKY KNiTUHHOI NaH-

KW IMyHITETY, WO XapakTepnayBanocs 36inbLIeHHAM

KiNbKOCTi KMITUH 3 KINMEepHOK aKTUBHICTIO: 3pinmx

T-nimdpoumTia (CD3"), uMtoToKcMuHMX T-cynpecop-

HUX KNiTMH (CD8"), KMiTWH, WO eKcnpecyloTb akTu-

BaUiiHMin Mapkep CD25" (peuentop 11-2) Ta piske

nagidus 1PI.

2. Y nepioai pekoHBanecueHuii IM y Ginbloi KinbKocTi

XBOPMWX BUSBMEHO NpeBantoBaHHa Th2-Tuny iMyHHOI
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MenowuyHi Haykun

[PKEHHS (DEHOTUMOBOro CNekTpy NiMAouUnTIB KPOBi Y

10.
11.
12.
13.
14.

15.

16.

BiANOBIAj, L0 CBiAYNTb MPO 3aTSXKHUIA Nepiof Peko-  XBOPMX Ha pisHi bopmm BEB-iHdekuii, 00yMOBNOETL-
HBaNeCUEeHTLi Ta CXUNbHOCTI 10 XPOHIYHOTO Mepe- ¢ HeoBXiAHICTIO MoMinWeHHs KIiHiYHoT Ta nabopato-
Giry saxBoptoBaHHsi. PHOI AiarHOCTMKN LibOro 3aXBOPIOBaHHA ANS CBOeYac-
Mpu XBEB BusABneHo NOCTOBIPHE MIABULLEHHS 5K Loro BUsBREHHS yCKNaaHeHb Ta MPU3HAYEHHs afek-
K'”",“"’“&;";“ | AKICHOTO CK”a_?y 3pinux T-niMIO-  garyai npoTuBsipycHoi Ta iMyHOMoaenioto4oi Tepanii.
umria + ) HMT.OTOKCWHMX+ ~CynpEecopHnX: Kil- Tomy BMBYEHHSA €DEKTUBHOCTI HOBMX CXeM KOMGIHO-

TMH (CD8") Ta knituH (CD16") Ha POHi HU3LKOrO " . N . N
. BaHOI MPOTMBIPYCHOI Ta iMyHOKOperyro4oi Tepanii Ta

IPI, Wwo Takox CBiAYMTbL NPO MOPYLUEHHS napameT- . b . .
OOCNIMKEHHS X BMNAUBY Ha MOKA3HUKM KITITUHHOI Ta

piB KNITUHHOI NTaHKN iIMYHITETY. h . - e
MepcnekTMBM nopanblmMx AochimkeHs. Jocni-  [YMOPANbHOI NaHOK iMYHHOI BIAMOBIAI € BENbMM aKTy-
anbHUMK Ta NepPCNeKTUBHNUMW.
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YOK 616.98:578.825:612.017

WCCNEOAOBAHUE OUHAMUKU NOKA3ATENEA MMMYHHOIO OTBETA

Y BOJ1IbHbIX BEG-UH®EKLMEN

Jlndoea T. U, Boniobyeea O. B., 3azopodHeea O. B., MFamunoeckas A. I1.

Pe3tome. Y 60mbHbIX MHDEKUMOHHBIM MOHOHYKNeo3oM (VM) (n=30), xpoHuueckoni BEB-nHdbekunen (XBIB)

(n=30) n 20 NauNeHTOB KOHTPOJILHOW TPYNMbl UCCIEA0BaH XapaKkTep U KOMMIEKCHOe COCTOsIHUE cybnonynauui
KNeToK MMMyHHoro oteeTa. [pu npoBeaeHnn nccnegosaHms 6binv cobniogeHbl BCE HOPMbl MeXAYHapoaHbIX U
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KniHiyHa meguuuHa

YKpaunHCKnx npoTokonoB. KnvHnyeckoe obcnenoBaHne 6onbHbix BOB 1 300poBbIX NaLMeHTOB nNpegycmaTpuea-
N0 usyyeHve xanob, 3aNMAEeMUONOrM4eckoro aHamHesa, aHamHesa 3aboneBaHus U XU3HU, OOBEKTUBHBIN OC-
MOTP, CTaHAapTHble UHCTPYMeHTarnbHble U nabopaTopHble UcCcneoBaHUs B AMHAMUKE, BblSBNEHNE pennuka-
TMBHOM akTnBHOCTM [JHK BOB 1 KOMNMEKCHbIA aHanu3 MMMyHHoro oteeta. OCHOBHble cyGnonynauum numdo-
unTOoB Nepudepuyeckon kposu (CD3+, CD4+, CD8+, CD16+, CD20+, CD25+) onpeaensinu ¢ ncnonb3oBaHUEM
Habopa MOHOKMNOHAsbHBLIX Y NOMWKMOHAMNbHLIX aHTUTEeN AN onpeaeneHns AnddepeHUMpoBOYHbIX aHTUrEeHOB
NENKOLMTOB METOOOM MMMYHOMyopecueHTHoM Mukpockonun npoussoactea OO0 «CopbeHT» (Poccus) B co-
OTBETCTBMM C MHCTPYyKUMen npoussogutens. [Ana nccnegosaHus cogepxanus lg knaccos A, M, G B CbIBOpOTKe
KpOBU NPUMEHANN MeTo NPOCToN paguansHon nmmyHoamddysum B rene. KoHueHtpaumio LMK B kposu onpe-
aenanu no JuxoHy.

PesynbTathl nccnegoBaHuii o6paboTaHbl METOOOM BapyauVOHHOW U KOPPENSUMOHHOW CTaTUCTUKM C UC-
nonb3oBaHmMeM nporpamMmmsbl «Statistica 10.0 for Windows», Takke Ucnonb3oBanncb MeToabl NapaMeTpu4eckon
W HENapameTpUYECKON CTAaTUCTUKK. YCTaHOBIEHO, YTO UMMYHHbIN OTBET Yy 6onbHbIX VIM B nepuopg pasrapa 3a-
boneBaHna xapakTepuayeTtcst AucbanaHcoM KreToyHOro 3BeHa (0 Yem CBMAETENbCTBYET NOBbLILLEHME CoAepXa-
Husa CD3+, CD4+, n ogHOBpeMEHHOe MoBbleHne copepxaHua CD16+, CD25+), akTMBaumen rymopanbHOro
3BeHa (noBbiweHne cogepxanns CD20+, Ig A, Ig M, Ig G) nmmyHnTteTa. B neproge pekoHBanecueHummn y 6onb-
wero ymcna 6onbHbiXx M BbISIBNEHHbIE HapyLUEHUS NPOOOIIKAT COXPaHATLCS, HE AOCTUrasi 3HauyeHWA KOH-
TponbHOW rpynnbl. [onyvyeHHble pesynbTaTbl CBUAETENbCTBYIOT O 3HAYUTENbHbIX U3MEHEHUAX CTPYKTYPHbIX
XapaKTepUCTMK CUCTEMbI KMETOYHOro U ryMOparnbHOro 3BEHbEB UMMYHUTETA W pa3HOHaNpaBfeHHOCTb MMMYH-
HOro oTBeTa Npu OCTPOM N XPOHUYECKOM TeyeHun 3abonesaHus. Mporpeccupyiownii xapakrep U3MeHeHUn Um-
MYHHbIX NokasaTenewn, kak npyn VIM, Tak n XBEB ykasbiBaeT Ha hopmmpoBaHue BTOPUYHOIO KNETOYHOTO MMMYH-
Horo ancbanaHca, akTMBauMm ryMopanbHOro 38eHa UMMYHHOWN 3aLmThl, USMEHEHNEM PABHOBECUS MMMYHOpPEry-
NATOPHbIX MeAMaToOpPOB B CTOPOHY Th2-3BeHa npu dhopMmpoBaHmmn xpoHudecknx dopm BIB-uHbekumn.

KnroueBbie cnoBa: Bupyc 3AnwitenHa-bapp, MHMEKUMOHHBIN MOHOHYKNEO3, XpoHuyeckne ¢opmbl BOB-
NHMEKLUN, UMMYHHBIN OTBET.

UDC 616.98:578.825:612.017

Research of Dynamics of Immune Response Rates in Patients with Evb Infection

Liadova T., Volobueva O., Zagorodneva O., Gamilovskaya A.

Abstract. In patients with infectious mononucleosis (Ml) (n=30), chronic EVB infection (HEVB) (n = 30), and
20 patients in the control group, the nature and complex state of the subpopulations of immune response cells
was studied. During the research all norms of international and Ukrainian protocols were observed.

Clinical examination of patients with EVB and healthy patients included examination of complaints, epidemiol-
ogical anamnesis, anamnesis of the disease and life, objective examination, standard instrumental and laboratory
studies in dynamics, detection of replicative activity of EVB DNA and complex analysis of the immune response.
The main subpopulations of peripheral blood lymphocytes (CD3+, CD4+, CD8+, CD16+, CD20+, CD25+) were
determined using a set of monoclonal and polyclonal antibodies to determine differentiation antigens of leukocytes
by the method of immunofluorescence microscopy from LLC Sorbent (Russia) in accordance with the manufac-
turer's instructions. To study the Ig class content of A, M, G serum, the method of simple radial immunodiffusion in
the gel was used. The concentration of the CEC in the blood was determined according to Dijon.

The results of the studies were processed by the method of variational and correlation statistics using the
program "Statistica 10.0 for Windows", also methods of parametric and nonparametric statistics were used. It
was found out that the immune response in patients with MI during the height of the disease was characterized
by imbalance of the cell link (as evidenced by an increase in CD3+, CD4+, and a simultaneous increase in
CD16+, CD25+), activation of the humoral unit (increase in CD20+, IgA, IgM, Ig G) immunity. In the period of
reconvalescence in a larger number of patients with MI, the revealed disorders were continued to persist, not
reaching the values of the control group. The obtained results testify significant changes in the structural charac-
teristics of the cellular and humoral immune system and the multidirectionality of the immune response in acute
and chronic course of the disease. The progressive nature of changes in immune parameters in both Ml and
HBEB indicates the formation of a secondary cellular immune imbalance, activation of the humoral link of im-
mune defense, a change in the equilibrium of immunoregulatory mediators towards the Th2-link in the formation
of chronic forms of EBV infection.

Keywords: Epstein-Barr virus, infectious mononucleosis, chronic forms of EBV infection, immune response.
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INTERRELATION BETWEEN THYROID HORMONES,
CATECHOLAMINES, NEUROTICISM AND PHYSICAL AGGRESSION
IN MEN WITH HIGH AND MIDDLE NEUROTICISM LEVELS

Kharkiv National Medical University

Aggression in normal ranges is necessary to pro-
vide a survival of individual, but excessive aggression
has negative consequences for both individuals and
society. The research of aggression formation mecha-
nisms is very important to understand excessive ag-
gression manifestations. Monoaminergic brain sys-
tems have a great influence on the emotions and be-
havior, including aggression, in humans and animals.
The thyroid system influences neurotransmitters
(particularly serotonin and norepinephrine). According
to scientific literature data, both high impulsive and
premeditated aggressions are associated with high
neuroticism.

Taking into account the above mentioned, the
interrelation between blood serum levels of thyroid
hormones and catecholamine, neuroticism and physi-
cal aggression in men with high and middle neuroti-
cism levels was studied.

In total group of participants moderate positive
correlations between neuroticism and T4, between
neuroticism and T3, negative correlation between T,
and norepinephrine were revealed. In men with high
neuroticism level the significant positive correlations
between neuroticism and T., between neuroticism and
physical aggression were found. In men with middle
neuroticism level only the significant negative correla-
tion between T3 and epinephrine was observed.

No significant differences in Ts, T4, norepineph-
rine, epinephrine levels between individuals with high
and middle neuroticism levels were found, although
difference in T4 level was almost significant. It was
higher in men with high neuroticism than in individuals
with middle neuroticism.

Obtained results indicate the involving thyroid
hormones in such personality trait formation as neu-
roticism.

The absence of correlation between thyroid hor-
mones and neuroticism in individuals with middle neu-
roticism level is possible due to the prevalence or dif-
ferent hormones or mediators in neuroticism develop-
ment in men with high and middle neuroticism. It is
confirmed by our early published results about exis-
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tence of significant positive correlation between blood
serum cortisol content and neuroticism in men with
high neuroticism level and strong positive correlation
between blood serum estradiol content and neuroti-
cism in men with middle neuroticism level.

The existence of negative correlations between T,
and norepinephrine in total group of participants, be-
tween T3 and epinephrine in men with middle neuroti-
cism level may be explained by influence of thyroid
hormones on beta-adrenergic signaling system and by
inverse correlation between the density of adrenocep-
tors and catecholamine levels.

So thyroid hormones participate in the formation
of such personality traits as neuroticism, in particular,
in the formation of a high level of neuroticism, which is
confirmed by the existence of a reliable positive corre-
lation between thyroid hormones and neuroticism in
total group and in men with high neuroticism level.
The absence of interrelation between thyroid hormone
levels and neuroticism in men with middle level of
neuroticism together with published data about an
existence of correlation between cortisol and neuroti-
cism in persons with high neuroticism and between
estradiol and neuroticism in individuals with middle
neuroticism indicates the predominance of different
hormones in neuroticism development in men with
high and middle neuroticism levels.

Keywords: thyroid hormones, men catechola-
mine, neuroticism, physical aggression.

Work was carried out within research topic
“Biochemical mechanisms of dysmetabolic processes
development under the influence of chemical factors
of the environment” in Kharkiv National Medical Uni-
versity (state registration number 0115U000240).

Introduction. Aggression in normal ranges is
necessary to provide a survival of individual, but ex-
cessive aggression has negative consequences for
both individual and society. The research of aggres-
sion formation mechanisms is very important to under-
stand excessive aggression manifestations. Mono-
aminergic brain systems have a great influence on the
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emotions and behavior [1], including aggression [2, 3],
in humans and animals. The thyroid system influences
neurotransmitters (particularly serotonin
and norepinephrine) [4]. Free T3 level in the criminal
Antisocial Personality Disorder (APD) group is found
to be significantly higher than that in the noncriminal
APD group, but in the criminal APD group, there is no
significant correlation between thyroid hormone levels
and aggression [5]. Connection between T3 levels and
violent/aggressive behavior is shown not only in males
but also in females with borderline personality disor-
der [6]. According to scientific literature data, both
high impulsive [7, 8] and premeditated [8] aggressions
are associated with high neuroticism.

The purpose of the paper is the investigation of
interrelation between blood serum levels of thyroid
hormones and catecholamine, neuroticism, physical
aggression in men with high and middle neuroticism
levels.

Materials and Methods. The study involved 32
young men aged 18 to 22 years. Neuroticism and
physical aggression were estimated using Eysenck
Personality Inventory and Buss-Durkee Hostility In-
ventory, respectively. Physical aggression was as-
sessed in a percentage of the maximum level. The
level of neuroticism was estimated in points. After
processing the answers to Eysenck Personality Inven-
tory, we determined the level of neuroticism in each
participant in the study. According to the results ob-
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tained, we divided the general group into three sub-
groups depending on the neuroticism level (low level
of neuroticism — less than 7 points, middle level of
neuroticism — 8-13 points, high level of neuroticism —
more than 14 points).

Hormone levels in blood serum were determined
by Testosterone, Estradiol, Cortisol ELISA kits (ltaly),
Norepinephrine and Epinephrine ELISA kits (China).

Statistical analysis of the results was carried out
by methods of nonparametric statistics using the
package “Statistica 6.0”. Mann-Whitney test was used
to compare groups in pairs. Correlation analysis ac-
cording to Spearman was used to reveal the relation-
ship between different variables of the same group.

Results and Discussion. In total group of partici-
pants moderate positive correlations between neuroti-
cism and T4 (r=+0.49, p=0.029), between neuroticism
and T3 (r=+0.44, p=0.0506), negative correlation be-
tween T, and norepinephrine (r=-0.38, p=0.032) were
revealed.

In men with high neuroticism level the significant
positive correlations between neuroticism and T4
(r=+0.78, p=0.0075), between neuroticism and physi-
cal aggression (r=+0.69, p=0.041) were found.

In men with middle neuroticism level only the sig-
nificant negative correlation between T3 and epineph-
rine (r=+0.78, p=0.0075) was observed.

No significant differences in Tz, T4, norepineph-
rine, epinephrine levels between individuals with high
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Figure 1. T4 (nmol/L) level in blood serum of young men with high and middle neuroticism levels
(Me [25%; 75%], min and max; p=0.079)
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and middle neuroticism levels were found, although
difference in T, level was almost significant (p=0.079).
It was higher in men with high neuroticism than in indi-
viduals with middle neuroticism (Figure 1).

Obtained results indicate the involving thyroid
hormones in such personality trait formation as neu-
roticism.

The absence of correlation between thyroid hor-
mones and neuroticism in individuals with middle neu-
roticism level is possible due to the prevalence of dif-
ferent hormones or mediators in neuroticism develop-
ment in men with high and middle neuroticism. It is
supported by existence of significant positive correla-
tion between blood serum cortisol content and neuroti-
cism in men with high neuroticism level and strong
positive correlation between blood serum estradiol
content and neuroticism in men with middle neuroti-
cism level [9].

The existence of negative correlations between T,
and norepinephrine in total group of participants, be-
tween T3 and epinephrine in men with middle neuroti-
cism level may be explained by influence of thyroid

hormones on beta-adrenergic signaling system [10]

and by inverse correlation between the density of

adrenoreceptors and catecholamine levels [11].
Conclusions

1. Thyroid hormones are involved in the formation of
such personality trait as neuroticism, in particular, in
the formation of a high level of neuroticism, which is
confirmed by the existence of a reliable positive
correlation between thyroid hormones and neuroti-
cism in total group and in men with high neuroticism
level.

2. The absence of interrelation between thyroid hor-
mone levels and neuroticism in men with middle
level of neuroticism together with published data
about an existence of correlation between cortisol
and neuroticism in persons with high neuroticism
and between estradiol and neuroticism in individuals
with middle neuroticism indicates the predominance
of different hormones in neuroticism development in
men with high and middle neuroticism levels.
Prospects. The research of interrelation between

blood serum levels of thyroid hormones, catechola-

mine, neuroticism and physical aggression in women
with different neuroticism levels.
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B3AEMO3B'A30K MK TUPEOIQHUMU TOPMOHAMMU TA KATEXOJTAMIHAMM,

HEMPOTU3MOM TA ®I3UYHOIO ArPECIEIO Y YONOBIKIB 3 BUCOKUM

TA CEPEQHIM PIBHAMU HEUPOTU3MY

lonoea Jl. []., Bacunbeea I. M., HakoHe4Ha O. A.

Pestome. Y Monogux 4onoBikiB 3 BUCOKMM Ta CePeaHiM PiBHAMW HerlpoTM3mMy Oyno OOChifKeHO B3aEMO3-
B’A30K Mi>X TMPEOIAHMMM rOPMOHaMM Ta KaTexonamiHamun, HeMpPOTU3MOM i i3NYHOK arpecieto. Y 3aranbHin rpy-
ni 4ornoBikiB 6yno BUSBNEHO MO3UTMBHI 3B'sI3KM MiXK HEMPOTM3MOM Ta T, HEMPOTU3MOM Ta T3 Ta HeraTUBHWUIA
KopensuiiHui 38’'a3ok Mix T, Ta HopeniHedpuHOM. Y YOMOBIKIB 3 BUCOKUM PiBHEM HEMPOTU3MY BUSBMIEHO MO3N-
TUBHI 3B’A3KN MiXK HEMPOTU3MOM Ta T4, HEMPOTU3IMOM Ta i3MYHOI arpecietn. Y YOmoBIKiB i3 cepegHiM piBHEM
HENpOTM3MYy BUSBMEHO TiNlbKM HEraTUBHUIA 3B’sI30K MiX T3 Ta eniHedpunHom. PesynbTtatn poboTu ceig4aTb nNpo
3any4yeHHs1 TMPEOiAHMX FOPMOHIB 4O PO3BUTKY HEMPOTU3MY, 30KpEMA Y YOMOBIKIB 3 BUCOKUM pPiBHEM HENPOTU3-
My, Ta NPO NepeBaxaHHA Pi3HNX FOPMOHIB NPy POpPMYyBaHHI cepeHbOro Ta BUCOKOrO PiBHIB HEMPOTU3MY.

KnroyoBi cnoBa: TMpeoigvHi ropMOHU, KaTexonaMiHn, HeMPOTn3M, pisnyHa arpecisi, YornoBiku.

YOK 577.175.44:577.175.52:159.922-055.1

B3AMMOCBA3b MEXOQY TUPEOUOHLIMU TOPMOHAMU U KATEXONTAMUHAMMU,

HEWMPOTU3MOM U ®U3NYECKOWN AFPECCUEN Y MYXX4YUH C BbICOKUM

U CPEOHUM YPOBHAMU HEMPOTU3MA

lMonoea J1. ., Bacunbeea U. M., HakoHe4Has O. A.

Pe3tome. Y mMonoabix Ntoger ¢ BbICOKUM U CPeaHMM YPOBHSAMW HeWpoTuaMa bbina uccrnegoBaHa B3avMo-
CBS3b MeXAy TMPeOougHbIMU FOPMOHAMM U KaTexonaMmHaMmu, HeMpoTU3MoM u ousnyeckon arpeccuent. B oben
rpynne My>4mH 6binn obHapyXeHbl NONOXUTENbHbIE KOPPENSALMOHHbIE CBA3WN MeXAy HEMPOTU3MOM U T,, HeRn-
potnamom n T3 1 oTpuuatenbHasa koppensaums Mexay T, 1 HOPANUHEMPUHOM. Y My>XYMH C BbICOKMM YPOBHEM
HelrpoTM3ama Obinn BbiSIBMEHbI NOMOXUTENbHbIE KOPPENSILMOHHbIE CBS3N MEXAY HEWpPOTU3MOM U T4, HEMPOTU3-
MOM 1 pM3nYeCcKon arpeccmen. ¥ My>X4uH co cpedHUM YPOBHEM HelpoTM3ama obHapyxeHa oTpuuaTensHas Kop-
pensiuMoHHas CBs3b Mexay T4 v anuHedpuHom. PesynbTaTtbl paboTbl CBMAETENLCTBYIOT O BOBIEYEHUN TUPEO-
MOHBIX TOPMOHOB B (POPMMPOBAHUE HEMPOTU3MA, B HACTHOCTM Y MYXXUYMH C BbICOKUM YPOBHEM HempoTu3ma, a
Takke o npebnagaHnm pasHbIX FOPMOHOB B (DOPMUPOBaHNN CPEeAHEro N BbICOKOTO YPOBHEN HEepoTM3Ma.

KnioyeBble cnoBa: TMpeouaHbIE FOPMOHbI, KaTEXONMAMMWHbI, HEMPOTU3M, M3NYECKAs arpeccust My>XHMHbI.
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CTPYKTYPHO-®0YHKLUMWNOHAJIbHbIE OCOBEHHOCTUA
CEPAEYHO-COCYANCTON CUCTEMbI Y MONOA4bIX Ny
C NOBbIWWEHHbLIM MNMYJ1IbCOBbIM APTEPUAJIbHBIM AABJIEHUEM

3anop0)|<cxu|7| rocyp,apCTBeHHbu?l MeaULMHCKUMA YHUBepPCUTET, yHMBepCMTeTCKaﬂ KITMHUKa

B paHHOM uvccrnegoBaHuWM MPUHANM - yydacTue
60 momnogpbix naumeHTa, KoTopble obpaTunuck B guar-
HOCTUYECKUA LEHTP YHUBEPCUTETCKOW KIMHUKU OIS
onpegerneHns CoCToAHMS 300POBbS CepAEeYHOCOCYau-
cTon cuctembl. CpegHuin Bo3pacT obcrnegyemblix cCo-
ctaBun 2043 roga, 13 HUX MYX4YuH Gbino 40 YenoBek,
XeHwmH — 20. Ha MoMeHT ocMoTpa Bce nuua uMmenu
MUHUMAIbHYIO KIMHUYECKYIO CUMNTOMATUKY U He MNo-
nyyanu cneumdunyeckyo Tepanuio. Npu nposegeHun
CYTOYHOTO MOHWTOPWUPOBAHUS apTepuarnbHOro asre-
Husa y 35 yyacTtHukoB (58%) 6bINo 3aperncTpupoBaHo
MOBbILUEHHOE CPeaHeCcYyTOYHOe MNynbCOBOE apTepu-
anbHoe faeneHue (= 53 mm.pT.cT). MNpn ganebHenwem
obcnenoBaHnM 3TUX naumeHToB (axokapguorpadus,
gonnneporpadus CocydoB Luen, CyTOHHOE MOHUTOPU-
poBaHue OKI) obHapyXeHbl CUHAPOM CTOMKOW CUHY-
coBoi Taxukapgun 6onee 10 yacoB B cyTku (60%),
CTPYKTYpPHbIE WM3MEHEHUsI MuoKapga M KrnanaHHoro
annapara (57%) n Hannune CTOMKON U30NMPOBAHHOW
cuctonuyeckon Al (40%). Takum obpasom, BbisiBrie-
HVe MOBBILLEHHOMO YPOBHS NyNbCOBOro apTepuanbHo-
ro AaereHus y nuiu Monoforo Bospacta Mno3sBonser
CBOEBPEMEHHO AMarHOCTUpPOBaTb  CTPYKTYPHO-
YHKLMOHarbHble HapyLUEHNsi CO CTOPOHbI CepAEeYHO-
cocyamucTon cuctembl M paspabotaTb nporpammbl
NPOoUNaKTUKN KapAMOBaCKyIsipHbIX 3a6oneBaHui.

KnioueBble cnoBa: nynbCOBOE apTepuarnbHoe
Aasrnexuve, nuua Monogoro Bo3pacrta.

CBA3b paboTbl C Hay4YHbIMM MporpaMmamu,
nnaHamu, Temamu. [JaHHas paboTa sBnseTtcs cpar-
meHToM HUP «[lnarHoctuka, nedyeHne n npodunaktu-
ka koMopbuaHOM NaTonorMM BHYTPEHHWX OPraHoB B
YCMOBMSX NPOMBILLINIEHHOrO pernoHa», Ne roc. perucr-
pauun 0115U001765.

Beepenune. CepaeyHococyaucTele 3abonesaHus
SBNSAOTCA OCHOBHOW MPUYUHOW CMEPTHOCTUM U MHBa-
nMAHOCTW HaceneHus B GOMbLUMHCTBE CTpaH Mupa.
Oxupaetcsa, 4yto go 2030 roga Gonee 23 MnH nuy,
YMpET OT 3Tux GonesHeln. B YkpauHe ogHO U3 nuau-
PYyIOLLUX MECT B CTPYKTYpe KapAMOBacKynspHoW naTo-
norMm B3pOCIOro HaceneHus 3aHumaeT apTepuvanb-
Hasa runepteHsua (AN (41%). Mpu aTom pacnpocTpa-
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HeHHocTb Al cpegu HaceneHwust 3a nepuog 1991—
2013 rr. Bblpocna B 3,6 pasa. OcOOEHHO TPEBOXWT
TOT pakT, YTo BonesHn cnucTeMbl KPOBOOGPaLLEHNS, B
TOM uucne n A, nMOnpyOT B CTPYKTYpe NepBUYHOMN
WHBanuAHOCTW B3POCMOro HaceneHust YkpauHbl U ero
cmepTHocTH [7, 9].

B HacTosiee BpeMsi CTpeMUTENBHO Pa3BMBaOTCA
N YCOBEPLUEHCTBYIOTCA METOAbl ANArHOCTUKN U neve-
Hua Al. OgHUM M3 JOBOMBHO MPOCTLIX, HO MHAOpPMa-
TMBHbIX MapaMeTpoB AWAarHOCTUKU ABNSAETCH MyrbCo-
Boe apTepuansHoe gasnexuve ([MAL), koTopoe npea-
CTaBnsAeT coboWn pasHuLy MexXay CUCTONMMYECKOW U
Omnacrtonuyeckon ero BenumumHamu [3, 8]. Ponb noBbI-
wenHoro MA[ npu oueHke pucka 3aboneBaHus cep-
[Ee4YHOCOCYAMCTOM CUMCTEMbl B HacToswee Bpems Mno-
nyyaet Bce 6onbluee BHUMaHWe. HeckonbKo KpymnHbIX
uccrnenoBaHuiA, a Takke aHanua paHee onybrnvkoBaH-
HbIX NUTepaTypHbIX AaHHbIX, ybeauTenbHO nokasan,
41O YeM Gonblie 3HayveHune TMA[, Tem Bbille YpOBEHb
CMEpTHOCTW Y NaLUMEHTOB, Kak C HOpMarbHbIM apTepu-
anbHbIM gaeneHunem (A), Tak u c Al [7, 10, 11].

MaTodmanonormyeckne MexaHuw3mbl, nexaiine B
ocHoBe cBsA3n mexay MNAL n cepgedHococygmcTbiMu
3aboneBaHnsAMK, OO KOHUA elle He BbIsiCHEHbI. Uc-
crnefoBaTtensamMun paHee BbICKa3biBanuch npeanonoxe-
HUe, 4To BbICOKUIA ypoBeHb [MALl oTpaxaeT cTeneHb
XKECTKOCTM apTepuanbHOro pycra, He3aBucumo OT
TOro, BbI3BaH NN OH MOBbILIEHNEM CUCTONUYECKOro
UNn e NoHwxeHnem gunacrtonuyeckoro Al [2, 7].

BbiweynomsaHyTble HabnogeHnss GbinyM onucaHbl
ONs NOXWMbIX Mogen C SBHO BbIpaXeHHbIMU aTepo-
CKIEpOTUYECKMMU U3MEHEHNSMU COCYOO0B W BbICOKM-
Mu ypoBHamu MAL. EAvHWYHBIE MccrnefoBaHUS Onu-
cbiBatoT ocobeHHoctn MAL y geteit [5] 1 mMonoabix
XeHwwuH [1]. UrpaeT nu nynbcoBas komnoHeHTa Al
3HaYMTENbHYI0O CaMOCTOSATENbHYI POfb B PasBUTUM
CepAevHOCOCYAUCTbIX MOBPEXOEHUA MALUEHTOB MO-
nogoro Bo3pacTa, B HacToslee BpeMsi U3y4YeHO He-
[0CTaToO4HO.

Llenb gaHHOro nccnegoBaHUsA - OLEHUTb (DYHK-
LMoHanbHoe COCTOSIHME U CTPYKTYpHble 0COBEeHHOCTU
CepAe4yHOCOCYAMCTON CUCTEMbI Yy MOMOAbIX vy C
noBblweHHbIM AL
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O6BbeKT M MmeToabl wuccrnepoBaHusA. Paborta
nposogunace Ha 6a3e AMarHOCTUYECKOro LeHTpa
«300poBbe» Y4ebHO-Hay4YHOro MeAMLMHCKOrO LieHTpa
«YHMBepcuTETCKas KIMMHUKa» 3anopoXCcKoro rocyaap-
CTBEHHOro MeaMUMHCKOro yHmBepcuTeTa. bbino o6-
cnegoBaHo 60 mMonoApbIX NauneHTa, KoTopble obpaTtu-
NUCb B OMArHOCTUHECKUN LUEHTp AnA onpegeneHus
COCTOSIHUS 300POBbS CEPAEYHOCOCYANCTON CUCTEMBI.
CpepgHuii Bo3pacT obcnepyembix coctaBun 20+3 ro-
0a, N3 HUX My>4urH 6b1no 40 yenosek, XeHwmH — 20.
Ha momeHT ocmoTpa Bce nvua MMenu MUHUMAarbHYHO
KMMHUYECKYIO CUMMTOMATMKY W He nonyvanu creum-
duyeckyo Tepanmio.

Bcem yuacTHuMkam 6bINO NpOBEAEHO CYTOYHOE
moHuTopupoBaHue ALl (CMAL) ¢ oueHkon cpepHero
MAL (annapat ABPM-04, Meditech, BeHrpus). INuuam,
Yy KOTOPbIX OMpeaensnocb HECOMHEHHO MOBbILLEHHOE
MAO (=253 MM.pT.CT) NPOBOAUNUCL LOMNOMHUTENbHbIE
MeToAbl UccrieoBaHUA: axokapguorpadus n gonnne-
porpadusi coCyoB Lien C onpeaerneHneM TOMLUMHbI
WHTUMa-MeAManbHOro KOMMIeKca OBLUMX COHHbIX ap-
Tepun (annapatT Ans ynbTpas3ByKOBOW AMArHOCTUKM
MyLab 50, Esaote, Wtanusi), cyTo4HOE MOHUTOPMPO-
BaHue anektpokapanorpammbl (OKIM) (KapauoceHc K,
XAN MEOUKA, YkpaunHa) n nabopatopHoe onpegene-
HVe nUNUEHOro NpPoduA KPoBWU C UCCrefoBaHNEM
YPOBHSs1 0OLLEero xonectepuHa, nMnonpoTenaoB HU3KOWM
nnoTtHocTtu (NMHIMT), nMnonpoTenaos BbICOKOW NIOTHO-
ctm (JINBM), Tpurnuuepnaos (TI).

OT Kaxporo 4YenoBeka MOMYYEHO MUCbMEHHOE
cornacve Ha npoBefdeHMe WCCNeaoBaHUs, COrnacHo
pekoMeHAaumnssM 3TUYECKUX KOMUTETOB MO BOMpocam
B1uomMeanLMHCKMX 1ccrneaoBaHuin, 3akoHodaTenbCTBa
YKpauHbl 06 oxpaHe 300poBbsS U XeNbCUHKCKOW OeK-
napaumm 2000 r., anpekTnBbl EBponeickoro o6uiecT-
Ba 86/609 06 yd4actum nwogen B Mepuko-buorno-
rMYeCKMX nccrnenoBaHmsIX.

CraTtuctmnyeckas obpaboTtka pesynbTaToB MPOBO-
Annacb C MNOMOLLBbI  KOMMbIOTEPHOW MNPOrpamMmbl
«Statistica 6.1» (StatSoftins, CLLUA). KonnyectBeHHble
OaHHble npecTasrieHbl B BuAe cpegHux apudmeTn-
YeCKMX 3Ha4YeHWW W CTaHOAAPTHbIX OTKIOHEHWUW
(M+SD). KayecTBeHHble nepeMeHHble NpeacTaBneHbl
B BMAe abCoMTHOro KonuyecTsa u npoueHToB. [oc-
TOBEPHbIM cyMTancs ypoBeHb 3Haunmoctm p<0,05.

Pe3ynbTathbl uccregoBaHUM U Ux obeyxaeHue.
M3 obwero yncna obcrnegyemblx, COrMmacHO AaHHbIM
CMAL, nosbiweHHoe cpegHecyTodHoe [MAL (= 53
MM.pPT.CT) ObINo BbIsSiBNEHO Y 35 yyacTHuMkoB. M3 Hux
Hannuue ctomkon Al 6bino BepuduuuposaHo y 14
(40%) nuy. N'emognHamMUYeCKUI BapnaHT runepTeH3nm
BO BCEX Cry4asXx - U30NMPOBaHHbIN CUCTONNYECKNNA.

lMpoBeneHve [OMONMHUTENbHBLIX METOA4oB obGcre-
[0BaHMSA NUL C NOBbILWEHHbIM cpeaHecyTouHbIM MAL
nokasanu cnegymotiee:
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— N0 AaHHbIM axokapauorpadum y 11 (31%) yya-
CTHMKOB ANAarHOCTMPOBaH Mporianc MUTPanbHoO-
ro knanaHa | ctenenn, y 9 (26%) — Hanuuve
OOMONHWTENBHON XOopAbl B MNOMOCTW f1€BOrO
Xenynouka;

— no JdaHHbIM ponnneporpadus COCydoB LUEU
yTOmLEeHNe WHTMMa-MeauanbHOro Kommnmekca
06LWKMX COHHbIX apTepun (= 0,9 MM) BbISBNEHO
y 4 (11%) naumeHTOB, aTepoCKnepoTUYecKme
OnALWKN He BU3yanunsMpoBarnmchb;

—  Npuv NpoBedeHNN CYTOYHOrO MOHUTOPUMPOBAHUS
OKIN y 21 (60%) yyacTHuMKa onpegeneH CuH-
OPOM CMHYCOBOW Taxmkapaum co cpegHen YCC
6onee 90 ygapoB B MWUHYTY MPOAOIIKUTENbHO-
cTbto 6onee 10 4acoB B CYTKY;

— no pesynbTatam nabopaToOpHOro uccregosa-
HWS NMNMOHOTO NPOMUNA MNOBbILIEHHBIA YPO-
BeHb obLlero xonectepuHa B obcnegyemoi
rpynne He BbigBneH, nosbiwexne JIMHM v TI
peructpupoBanocb y 5 (14%) n 1 (3%) nauneH-
TOB cooTBeTcTBeHHO, JTTNBI okasanucb cHuxe-
Hbl Y 3 (9%) obcnenyeMbix.

PaHee Hamu unccnegoBanuce ocobeHHocTn Al y

MY>K4UH Npu3biBHOro Bo3pacTa [4]. Mo gaHHeim CMAL y
nauMeHToB C AMarHo3oM rmnepToHuyeckas 6onesHb
| ct. MAL 3a cyTkm coctaBurno 66,7+5,2 Mmm pT. CT., a
npu BeretococyaucTon AMCToHun — 52,515 mm prT.
CT., B @KTMBHbIN W MaccuBHbLIA NEepuoAbl 3Ta Hanpas-
NEeHHOCTL coxpaHsinack. B obenx nogrpynnax obpatia-
€T BHMMaHWe paHHee HacTynfneHne casura B MMNUGHOM
CneKkTpe KPOoBM: NOBbILLEeHWe obLiero xonecrepmHa 6o-
nee 5,0 mmonb/n oTMe4veHo y 10 NaumMeHToB, CHKEHNE
JINBIM meHee 1,0 mmonb/n y 15 nauueHToB. Toraa Kak
B AaHHOW paboTe MNOXOXUX U3MEHEHUN B NUMNMAHOM
npodchmne obcneayembix vy, BbISIBNEHO HE ObINo.

Mpun n3ydeHnn MAL y myxynH ot 31 go 45 ner,
B.H. OpaeBa 1 coaBTopbl (2015) noaTBEepannu guar-
HOCTUYECKYID 3Ha4YMMOCTb noBbiweHHoro MAL ans
BbISIBNEHUS paHee He BepuduumnpoBaHHon Al ¢ Hanu-
yneM runepTpodun Mmokapga neBoro xenygoyka u
aTepoCKNepoTUYECKMM MOPaXeHneM cocygoB. Y Ha-
LWIMX MNaUNEHTOB KIacCUYeCKNX NPU3HAKOB MOpaeHUs
opraHoB-muLleHen npu AlC BbISiBNEHO He Obino. XoTs
UMeloLnecs: CTyKTypHble M3MeHeHus cepaua U Ccocy-
0B MpU OTCYTCTBMM COOTBETCTBYIOLMX NPOUNaKTu-
YecKkux Mep, MOryT CrnocobCcTBOBaTb pemMoaenunpoBa-
HWIO OPraHoB B AaribHeNnLweMm.

Y Bcex nauyueHToB co cTonkon AlC Obina ncknwode-
Ha BTOpu4Hasa Al Ha OCHOBaHMM NPOBEAEHHbIX Uccre-
AOBaHMN COrNacHo AeNCTBYKOLMX CTaHOapToB Auar-
HocTuku [9]. MNocne KoHcynbTauum kapauonora Bepw-
duuupoBaH AmarHo3 rvnepToHuMyeckon 6Gonesun |
cTtagum n paspaboTaHbl UHAMBUAYarNbHbIE CXEMbI fe-
YeHust n npodpmnakTukm 3abonesaHus. Y nuu, ¢ BbICO-
kum AL 6e3 ctorkon Al Gbinv geTanuanpoBaHHbI
akTopbl puUcKa pasBUTUS MMNEPTEH3NN U choOpPMUPO-
BaHbl MHAMBUAYaNbHbIE NPOrpPaMMbl MPOMUIAKTUKA
3aboneBaHus.
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BbiBOAbI M NepcneKkTUBbI JanbHEeNWnx ucene-
AoBaHuN. B pesynbrate npoBegeHHbIX uccnenoBa-
HWIA yCTaHOBMEHO, YTO y 58% monoabix nuu 6e3 3Ha-
YMMOW  KIMMHUYECKOW CUMMNTOMATUKM MO  OaHHbIM
CMA[Ll 3apermctpupoBaHO MOBbLILEHHOE CpefHecy-
TouyHoe MAL.

Cpeaun CTpYKTYpHO-(PYHKLMOHAbHBIX OCOBEHHO-
CTEN Y TaKUX NauNEeHTOB BbISiBNEHbI CUHAPOM CTOWKON

Horo annapata (57%) u HanuMune CTOMKOW U30NMpo-
BaHHou cuctonuyeckon Al (40%).

BbisiBrneHne nosbiweHHoro yposHa AL y nwvu
MOSI040ro Bo3pacTa Nno3BonseT CBOEBPEMEHHO Auar-
HOCTMpPOBaTb CTPYKTYPHO-(YHKUMOHANbHbIE Hapylue-
HUS CO CTOPOHbI CEepPAEYHOCOCYOUCTOW CUCTEMBbI U
pa3paboTtaTtb nporpaMMbl NPOUIAKTUKA KapauoBa-
CKynsipHbIX 3aboneBaHWi, 4YTO M CTaHeT NepcrneKTu-

CMHycOoBOM Taxukapaum 6Gonee 10 4acoB B CYTKM  BOW JAHHOIO UCCReAOBaHUS.

(60%), CTPYKTYPHbIE U3MEHEHMA MUOKapAa U KranaH-
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CTPYKTYPHO-®YHKLIOHANbHI OCOBNUBOCTI CEPLLEEBO-CYAUHHOI CUCTEMU

Y Mmonogux ocCib 3 nigBULLEHAM NYJIIbCOBUM APTEPIAITIbHUM TUCKOM

Padomcwka T. KO., CanieoH-IoH4YapeHko A. A., KayaH I. C., [Taxomoea C. I1.

Pe3rome. Y uUbOMy AoCnifXeHHi B3AnuM yvactb 60 mMonoaux nauieHTiB, SKi 3BEPHYNUCA B AiarHOCTUYHWIA
LEeHTP YHiBEpCMTETCbKOI KMiHIKU AN BM3HAYEHHS CTaHy 3[40pOB'S cepueBO-CyauHHOi cuctemun. CepegHin BiK
obcTexyBaHnx cknas 20+3 poky, 3 HUX YonosikiB 6yno 40 ocib, xiHok - 20. Ha MomeHT ornsgy yci ocobn manm
MiHiManbHy KMiHIYHY CMMNTOMATUKY | He oTpuMmyBanu cneundiyHy Tepanito. Mpu npoBeaeHHI 4OOOBOro MOHITO-
pyBaHHsi apTepianbHoro Tucky y 35 yuacHukiB (58%) Oyno 3apeecTpoBaHO NiaBuLEeHW cepegHbogo6oBui
nynbCoBWI apTepianbHui TUCK (=53 mm.pT.cT). MNpy noganbomy obCcTexeHHi uux nauieHTiB (exokapgiorpadis,
ponnneporpadis cyanH wui, foboee MoHiTopyBaHHA EKIM) BUsiBNeHi cuHapom CTilkoi cuHycoBoi Taxikapaii 6i-
nbwe 10 rognH Ha Aoby (60%), CTPYKTYpHi 3MiHM Miokapay i knanaHHoro anapaty (57%) i HasiBHICTb CTilKOI
isonboBaHoi cuctoniyHoi Al' (40%). TakMM YMHOM, BUSIBIIEHHS MiOBMLLEHOTO PiBHSI NMyNbCOBOro apTepianbHOro
TUCKY Y 0Ci6 Monogoro BiKy JO3BOMSE CBOEYACHO AiarHOCTYBaTU CTPYKTYPHO-(PYHKLUIOHanNbHI NOpyLUEHHsT 3 6oKy
CepLeBO-CYAMHHOI CUCTEMM | pO3pOBMTH Nporpamun NpodiNakTUKN kKapAioBacKynNsipHNX 3aXBOPHOBaHb.

Knto4yoBi cnoBa: nynbcoBuii apTepianbHUii TUCK, 0coby MOnogoro BiKy.
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Structural and Functional Peculiarities of the Cardiovascular System

in Young People with High Pulse Arterial Pressure

Radomska T., Salivon-Goncharenko A., Kachan I., Pakhomova S.

Abstract. 60 young patients of the University Clinic’'s diagnostic center participated in the research. They
would like to examine their cardiovascular system’s condition. The average age of the patients (40 men and
20 women) was 2043 years. During examination process all persons possessed minimal clinical symptoms and
received no specific therapy. All participants underwent 24-hour blood pressure monitoring (ABM) with an as-
sessment of mean pulse blood pressure (PAD). Individuals with undoubtedly increased PAD (=53mmHg) under-
went additional research: echocardiography and dopplerography of the neck vessels with determination of the
thickness of the intima-medial complex of common carotid arteries, daily electrocardiogram monitoring (ECG).

Among the total number of participants, according to SMAD, an increased average daily PAD was detected
in 35 patients. The presence of persistent arterial hypertension (AH) was verified in 14 (40%) individuals among
them. The hemodynamic hypertension in all cases was isolated systolic.

Additional examination methods of patients with an increased mean daily PAD showed the following:
according to echocardiography data, in 11 (31%) participants, mitral valve prolapse of | degree was diagnosed,
in 9 (26%), there was an additional chord in the left ventricular cavity. After dopplerography of the neck vessels,
a thickening of the intima — medial complex of common carotid arteries (20.9mm) was detected in 4 (11%)
patients, atherosclerotic plagues were not visualized. During daily monitoring of ECG, 21 (60%) participants
defined sinus tachycardia syndrome with an average heart rate of more than 90 beats per minute for more than
10 hours a day.

In all patients with an AH rack, secondary AH was excluded on the basis of the studies performed according
to the current diagnostic standards. After consulting a cardiologist, the diagnosis of hypertension of stage | was
verified and individual treatment and prevention schemes for the disease were developed. In patients with high
PAD without persistent hypertension, the risk factors for the development of hypertension were detailed and
individual prevention programs were developed.

Thus, an increased mean daily PAD was registered in 58% of young people without significant clinical
symptoms according to SMAD. Among the structural and functional features of such patients, the syndrome of
persistent sinus tachycardia was detected more than 10 hours a day (60%), structural changes in the myocar-
dium and valvular apparatus (57%), and the presence of stable isolated systolic hypertension (40%). The detec-
tion of an increased PAD level in young people allows timely diagnosis of structural and functional disorders
from the cardiovascular system and developing programs for the prevention of cardiovascular diseases.

Keywords: pulsatile arterial pressure, young people.
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3B'A30K NMOJIIMOP®I3MY IL-6 -174G>C
3 JYKPOBMM AIABETOM 2 TUMNY

lykpaiHCbKUI HayKOBO-NPAKTUYHWIA LIEHTP eHAOKPUHHOI Xipyprii, Kuis

2IHCTMTyT cpizionorii im. O. O. Boromonbus, Kuis

*BH3 YkpaiHu «YkpaiHcbKa MeaU4Ha CTOMaToNoriyHa akaaeMmis», MonTaea

B po6GoTi npoBedeHo aHania B3aeMO3B’A3KY
IL-6 -174G>C nonimopdi3amy 3 pOo3BUTKOM LIyKPOBOIO
niabety 2 Tvny (LUA2) Ta noro kniHiko-nabopaTtopHUmMM
nposisamu. [lo gocnigxeHHa 6ynu 3anyyeHi 120 xBo-
pux Ha U2 Tnny Ta 66 nauieHTiB, ki He cTpaxganu
Ha LO2. B poGoTi BUSIBNEHO 3B’A30K MnonimMmopdiamy
IL-6 -174G>C 3 posuTtkom LI[12: nokasaHo, wo GG
reHotun y cawti IL-6 -174G>C 6yB acouinoBaHun 3
3pOCTaHHAM pusnky possutky L2 (OR=2,52; 95%
Cl 1,24-5,13; P=0,011). lNopiBHAHHSA nabopaTopHux
nokKasHWKiB, WO BigOWBaOTL 0OCOGNMBOCTI perynauii
mMeTaboniaMmy ByrnesogiB Ta ninigis BUSBUNA, LLO re-
Hotun GG acouiioBaHWiA 3 BUPA3HICTIO rineprrikemii
Ta rinepiHcyniHemii (P=0,025), a Takox 6inbLu BUCOKM-
Mu piBHAMK Tpurniuepugis (P=0,046) Ta 3aranbHOro
xonectepuHy (P=0,0326). NpoTe He Gyno BcTaHoBMe-
HO B3aeMO3B’A3Ky nonimopdaiamy IL-6 -174G>C 3 pos-
BUTKOM Takumx ycknagHeHb C[2, sk noniHenponarTis,
peTuHonaris, HedpponarTisi, CMHAPOM AiabeTnyHoi cTo-
nM TOLO.

KniouyoBi cnoBa: uykpoBun giabet, reHeTu4Hi
OeTepMiHaHTK, IHTEPMENnKiH 6.

3B'A30K pob6OTM 3 HAyKOBUMM MNporpamamm,
nnaHamu, Temamm. PoboTa BrkoHaHa y pamkax HOP
«[lMaToreHe3s MOMEKYyNAPHO-TEHETUYHNX  MOPYLUEHb
XMPOBOro Ta BYrneBOAHOro oOMiHY 3a LyKpOBWUM dia-
6eT 2 TMny Ta oNTMMI3auia LyKPO3HWXKYIYOI Tepanii»,
Ne gepx. peectpauii 0116U003041.

Betyn. OxupiHHa Ta uykposwui giabet 2 Tuny
acoLjiioBaHi i3 3HAaYHUMKN MEeTaborniYHMMMK 3PYLLEHHS-
MW Ta po3BUTKOM 3ananeHHs [4]. OcTaHHE NOB'A3yI0Tb
B nepLuy Yepry 3 AUCHYHKLIEI XMPOBOI TKaHWHK [9],
3pOCTaHHAM B Hin KinbkocTi M1 makpodaris, 3MiHO
CNeKTPy CeKpeLii aaMnokKiHiB Ta rinepnpoayKuieto npo-
3ananbHUX UMTOKIHIB [1]. Cepen OCTaHHIX Baxnuey
ponb Bigirpae iHTepnerikiH 6 (IL-6) [7]. YncnenHi goc-
nigXeHHsa JoBenu pofb LbOro LUTOKIHY Y naToreHesi
mMeTaboniyHoro cuHApPOMy Ta iHCYNiHOPE3NCTEHTHOCTI
[5, 6]. I3 3pocTaHHaM piBHSA IL-6 NOB’A3yI0Tb PO3BUTOK
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L2 Ta voro ycknagHeHs [7]. OgHum 3 dakTopis, L0
BM3Ha4valoTb rinepnpoaykuito IL-6, € nonimopism B
npomoTtepi reHy IL-6 — B canti -174 3 ogHOHYKNeoTua-
Hoto 3amiHoio G/C [8]. Ha cborogHi € pobotu, wo
OEeMOHCTPYIOTb 3B'A30K nonimopdiamy reHy IL-6 y
canti -174G>C 3 possutkom L2 Ta peskux moro
ycKknagHeHb [2, 6]. MNpoTte Mix iHWKM, AaHui BUA noni-
MOpPQi3aMy MOB’A3YI0Tb 3 PO3BUTKOM OXMPIHHS, KOpO-
HapHOI naTonorii, paky MOMOYHOI 3ano3u Touwo [7].
Kpim Toro, pesynbtaTu reHotunysaHHs IL-6 y noni-
MopdHOMY canTi -174G>C y pi3HMX BMBOpkax nawieH-
TiB 3 LyKpoBMM AiabeTom CyTTEBO BapilolOTh 3@ YacTo-
TOK Pi3HMX reHOTWNIB Ta iX 3B'si3kOM 3 nposiBamu LI2.
Y LbOMY KOHTEKCTI LlikaBo, 4 € 3B'A30K noniMmopaiamy
IL-6 -174G>C cneundiyHMM Ansi NEBHUX NPOSIBIB XBO-
pobw.

MeTolo aaHOi po60oTK criaB aHani3 B3aeMO3B’A3-
Ky IL-6 -174G>C nonimopiamy 3 pO3BUTKOM pPi3HMX
¢eHoTunis LI2.

Martepian i metoau pocnimxeHHa. [o pocni-
OxeHHsA Oynu 3anydeHi 120 xBopux Ha LO2 tuny, ski
NpoXoaunn oBCTEXEHHST Ta NiKyBaHHA B YKpaiHCbKO-
MY HayKOBO-MPAaKTUYHOMY LIEHTPI €HOOKPWUHHOI Xipyp-
rii. CepegHiv Bik xBopux cknagas 54,69+0,57 pokiB.
KpuTepil BkntoveHHs: HasiBHiCTb LI[2 3a HopmanbHUX
MOKa3HWUKIB epuTpouMTiB Ta remornobiHy. Kputepii
BMKNIOYEHHS: nauieHTn 3 L1, xBopi y cTaHi TepmiHa-
NbHOI OpraHHOI HeJoCcTaTHOCTI, BipycoM renatuty,
ocobu 3 rectauiHum giabeTtom. [pyny NOpPiBHAHHSA
cknanu 66 nauieHTiB, O NPOXOAWUNWU AiarHOCTUYHE
o6CcTeXeHHs1 abo 3HaxoaunMcsa Ha nikyBaHHiI y cTauio-
Hapi 3 npuMBOAY €HOOKPWHHOI naTonorii, NpoTe He
cTpaxganu Ha UO2. MepudepinHy kpoe 3bupanu B
npobipkn 3 EDTA i 36epiranu npu -20°C oo Bukopuc-
TaHHs. Ekctpakuito reHomHoi [JHK BruKkoHyBanu 3 BMKoO-
puctaHHaMm QlAamp DNA Blood Mini Kit (QIAGEN,
USA) BianoBigHO [0 iHCTPYKLUiA BUpOOHMKA. eHoTU-
nysaHHs IL-6 gna nonimopdHoro cawty -174G>C
(rs1800795) nposogunu 3 Real-Time PCR, Bukopuc-
ToBylOUM TecT-cuctemmn TagMan Mutation Detection
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Tabnuusa 1 — Xapaktepuctuka rpyn nauieHTiB, 3anyyeHnx y 4OCNiAKEHHS

KniHiyHa meguuuHa

[MokasHukm ['pyna nopiBHAHHS XBopi Ha L2 3HauyLLicTb po3bixxHOCTEN
Cratb
KiHkn 34 (51,5%) 58 (48,3%)
Yonosiku 32 (49,2%) 62 (51,7%)
KoHueHTpauis rnoko3un (MmMonb/n) 4,84+0,12 10,163+0,28 P<0,001
CucToniyHuni apTepianbHUA TUCK 133,82+3,65 139,68+1,89 P =0,0617
[iacTtoniyHun apTepianbHUM TUCK 80,79+1,70 83,74+0,97 P =0,0562
IMT 24,231+0,48 29,41+0,39 P<0,001
JINBL (MMonb/n) 1,46+0,09 1,15+0,04 P<0,001
JINHLW (Mmonb/n_ 3,01+0,16 3,15+0,12 P =10,372
Tpurniuepnan (MMonb/n) 1,12+0,10 2,01+0,12 P<0,001
3aranbHuii xonectepuH (MMornb/) 4,41+0,19 5,27+0,15 P<0,001

lMpumimka: BCi aaHi y Tabnuui npeactaenexi y oopmati M+m. JIMBLL — ninonpoTeiagn Bucokoi winebHocTi, JINMHLL — ninonpo-

Teian HN3bKOT LWiNbHOCTI.

Assays Thermo Fisher Scintific (CLWA). ns cnisctas-
NEHHs1 reHoOTWMIB 3 nposiBaMn XBOPoOM OuiHoBanm
HasaBHICTb ycknagHeHb L2 (nepudepiiHa noniHen-
ponartisi, giabeTnyHa peTuHonatia, giabetudHa Hed-
ponatia, cuHopom piabeTnyHoi ctonu). Kpim Toro,
BpaxoByBanu NoKasHUKW apTepianbHOro TUCKY, HasaB-
HICTb O3HaK aTepoCcKnepoasy, ilWemMiyHoi XBopobu cep-
Us, ypaXeHHs CyAWH HWXHIX KiIHUIBOK, AaHi ninigorpa-
MW, piBHi iHCyniHy Ta C-peakTtMBHOro 6inky. OuiHKy
pO36iXKHOCTi 4acToTM FeHOTUMIB MiX rpynamm npoBo-
AWMU 3 BUKOPUCTaHHSIM X° TecTy. Mpo 3B’S30K PisHNX
reHoTUNIB 3 KNiHiKo-nabopaTopHUMK JaHUMK Cyaunm
3a AaHuMu BigHoLWeHHs pu3nkiB (OR) 3 ypaxyBaHHAM
95% posipyoro iHTepBany [3].

Yci gocnign npoBogunu y BignosigHocTi A0 KoH-
BeHUil Pagun €Bponun «[lMpo 3axucT npaB NOAWVHU i
NOACLKOI MAHOCTI B 3B'A3KY 3 3aCTOCYBaHHSAM [OCAr-
HeHb Oionorii Ta MeaguuuHu: KoHBeHUia npo npasa
noguHn T1a b6iomeguuunHy (ETS Ne 164)» Big 04-
.04.1997 p i lenbciHcbKkoi Aeknapadii BcecBiTHLOI
Megm4dHoi acouiauii (2008 r.). KoxeH nauieHT nignucy-
BaB iHDOPMOBaHy 3rofy Ha y4acTb Y AOCHiIOXKEHHI.

Pe3ynbTaTn gocnigxeHHs Ta ii ix o6roBopeH-
HA. XapakTepucTuka nauieHTiB OCHOBHOI rpynu Ta
rpynu NOpiBHSIHHA NpeAcTaBneHi y Taénuui 1. Mpynu
He BiOpI3HANMCH 3a reHAepHMMU XapakTepucTikamu.
B obox rpynax cnocTtepiranv nigBuLLEHI MOKa3HMKU

Tabnuus 2 — MopiBHsNbHA XapakTepUcTUka YacToT reHoTU-
nis y nonimopdHomy cawti -174G>C

7,168 Hedponaris,

eHoTMNN pyna nopiBHsAHHS | TMauieHTtn 3 LIO2
C.G 41 (62,1%) 50 (41,6%)
G;G 15 (22,7% CT) 47 (39,2%)
C.C 10 (15,2%) 23 (19,2%)
66 120
Chi-squared
PiBeHb 3Ha4yLLOCTi

apTepianbHOro Tucky. l[poTe B OCHOBHIN rpynv BU3Ha-
YeHo OinbLU BMCOKI NOKa3HMKM iHOEKCY Macu Tina, pis-
Hi xonectepuHy Ta Tpurniuepugis (P<0,001). AHani3
nonimopaiamy reny IL-6 -174G>C, paHi sikoro npega-
CTaBneHi y Tabnuui 2, nokasas AOro 3HayyLuui 3B's-
30K 3 pu3mnkom po3sutky LIA2 x?=7,17 (P = 0,0278).

Cepen nauieHTiB rpynu MOPIBHAHHA NepeBaxas
reHoTvn CG (41 nauieHT; 62,1%), BapiaHT GG 3ycTpi-
yaBcs y 15 xBopux (22,7%), Toai sk CC reHotun 6yno
BuaBneHo y 10 ocib (15,2%). Ha BiamiHy Big uboro y
xBopwux Ha LI[12 6yno BUSBNEHO 3HAYHO BULLY YacToOTy
peecTpauii romo3uroT. Npu ubomy reHotun GG cepeq
XBopux Ha L[] peecTpyBanun maimxke B 2 pasn yacrTile
(39,2% npotun 22,7% BiANOBIAHO Y OCHOBHIV rpyni Ta
rpyni nopiBHAHHSA). Lien dakT B npuHUMNIB € 3aKOHOMI-
pHUM, ockinbku rs1800795-G-anenb acouinoBaHun 3
OinbL BUCOKMM piBHeM IJ1-6, a nigBULLIEHHSA OCTaHHbLO-
ro HanpsiMy NoB’A3aHe 3 PO3BMTKOM iHCYMiHOpe3uncTe-
HTHOCTI Ta MeTaboniyHMMK 3pyLUeHHAMKU. 3akoHOMIp-
HO, Wo GG reHoTmn GyB acoLiioBaHWA 3 3pPOCTaHHSAM
pusmky possuTtky U2 (OR=2,52; 95% CI 1,24-5,13;
P =0,011).

MopiBHAHHA NabopaTopHWX MOKa3HMKIB, LIO Big-
buBaloTb 0coGNUBOCTI perynsuii meTaboniamy Byrne-
BOJIB Ta Ninigis BUSBUNW BenbMU LikaBi pakTu. Tak, y
ocib 3 reHoTunom GG peectpyBanu BinbLU BUCOKi 3Ha-
YEeHHs rniko3unboBaHoro remornobiHy (P= 0,465) Ta
npenpaxgianoHoi  rnwoko3n  (P=0,034), iHcyniHy
(P=0,025), Ttpurniuepugis (P=0,046) Tta 3aranbHoro
xonectepuHy (P=0,0326). Li gaHi no cyTi Bigbusaotb
ponb noniMopdiaMy reHy iHTepnenkiHy 6 y po3BuTKYy
rinepiHcynieHmii, Ta BIpOrigHO PE3UCTEHTHOCTI [0
iHcyniHy. MpoTe cepepn nauieHTiB, 3anyyeHnx y gocni-
OXEeHHHA, He Oyno BCTaAHOBMEHO B3aEMO3B’'SI3KY
nonimopgiamy IL-6 -174G>C 3 pO3BUTKOM TaKMX
ycknagHenb C[2, sk nomiHemponartis, peTuHonaris,
cvHOpoM AiabeTUyHoi CcTonmM  TOLWO.

P =0,0278 Kpim TOro, He 6yno BCTAHOBMNEHO 3B'A3KY reHOTMMNY 3a
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IL-6 -174G>C 3 TakMMn NnoKasHMKamu SK 3arBa Bara
YN OXUPIHHA, HasIBHICTb aTepOCKIEPOTUYHOrO ypa-
)KEHHSs1 CYAMH Ta iLeMivyHoi xBopoobu.

BucHoBku. OTprMaHi y gocnigKeHHi gaHi Bigou-
BalOTb porb nonimopadiamy IL-6 -174G>C y po3BuUTky
uykpoBoro giabeTy, WO nNigTBEPAXYE [AaHi iHLWKUX
pocnigpkeHb. BusieneHi y poboTi 38’a3kn GG reHoTuny
3 MeTaboniYHMMM 3pyLUEHHSIMM BiANOBIAATb KOHLEN-
uii poni IL-6 y peryndauii ByrnesogHoro ta ninigHoro

0o6MmiHy. MpoTe My He BuABUNK 3B'A3KY IL-6 -174G>C
noniMopiamy 3 pO3BUTKOM OpraHocneumdidHnx
ycknagHeHs LIO2.

MepcnekTnBmn noganblimnx gocnigxeHn: [oga-
MNblle BMBYEHHSI MOJEKYNSAPHO-TeHEeTUYHUX OeTepMi-
HaHT PO3BWUTKY LYKpOBOro giabety 2 Tuny Ta Moro
yCKnagHeHb [03BONUTL po3pobuTn cTparerito nepco-
HanisoBaHOi NPOMINaKTUKN Ta KOPEKLil MopyLUEHHS
meTaboniamy.
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YOK 616.12-008.331.1-06: 616.379-008.64-056.7 008.9.
CBA3b NONMMMOP®U3MA IL-6 -174G> C CAXAPHbIM OUABETOM 2 TUMA

Cynaeea O. H., NoH4apoe C. B., JlapuH A. C.,
Heamsapb H. U., NepacumeHko H. [].

Pe3tome. B paboTe npoBegeH aHanuns Baaumocssiau IL-6 -174G> C nonMMopdurama ¢ pasButmem caxapHo-
ro gnabeta 2 tnna (CO2) n ero knuHuko-nabopaTopHbIMK NposiBrieHnsamMu. B nccnegosarve 6binv BoBrneYeHsbl
120 6GonbHbix CO2 u 66 naumeHToB, He cTpagaBwmx C[2. B paboTe BbisiBNeHa CBA3b MonvMopdusma
IL-6 -174G> C c passutuem C[2: nokasaHo, 4to GG reHoTtun B cavte IL-6 -174G> C 6bIn accouumnpoBaH C yBe-
nunyeHnem pucka passutusa CO2 (OR = 2,52; 95% CI 1, 24-5,13; P = 0,011). CpaBHeHne nabopaTopHbIX Nokasa-
Tenen, oTpaxaroLumx ocobeHHOCTU perynsaumMn metabonusma yrnesBogoB U NUNUAOB Nokasano, 4To reHotnn GG
acCoOLMNPOBAH C BbIPAXXEHHOCTLIO rMnepriavkeMmm n runepuHcynudemun (P = 0,025), a Takke 6onee BbICOKUMMU
ypoBHAMU Tpurmuuepugos (P = 0,046) n obwero xonectepuHa (P = 0,0326). OgHako 6bIn0 yCTaHOBIEHO B3au-
MocBsi3n nonumopduama IL-6 -174G> C ¢ pa3BuTMeM Takux ocrnoxHeHun CL2, kak nonuHenponaTus, peTuHo-

natusi, HedoponaTus, CUHAPOM ANaBEeTUYECKON CTONMbI.

KnroueBble cnoga: caxapr||7| nunabert, reHeTnyeckune AETEPMUHAHThLI, I/IHTepJ'IeIZKVIH 6.

UDC 616.12-008.331.1-06: 616.379—-008.64—-056.7 008.9.
Connection between II-6 -174g> C Polymorphism and Type |l Diabetes

Sulaieva O. M., Goncharov S. V., Larin O. S.,
Digtiar N. I., Gerasymenko N. D.

Abstract. It is widely recognized that obesity and type Il diabetes are associated with meaningful metabolic
alterations and low grade inflammation. The last one is due to increase of proinflammatory M1 macrophages in
adipose tissues that is accompanied with secretion of the wide spectrum of proinflammatory cytokines and
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adipocytes, leading to insulin resistance and metabolic syndrome development. One of the most influential fac-
tors is interleukin 6 (IL-6). The number of evidences proved the role of IL 6 in type Il diabetes pathogenesis. IL-6
hyper production could be caused by single nucleotide polymorphism in IL gene promoter, known as -174G> C
polymorphism. On the other hand, there are numerous data demonstrating the same polymorphism role in obe-
sity, cancer, coronary artery diseases etc. Thus, it is important to examine whether -174G> C polymorphism
demonstrate specific relations with T2D complications development, such as: diabetic polyneuropathy, retinopa-
thy, nephropathy or diabetic food syndrome with ulcers.

The purpose of the study was to examine the relationship between IL-6 -174G> C polymorphism and T2D
and its clinical and laboratory manifestations development. 120 patients with T2D and 66 non-diabetic patients
were examined. Genomic DNA extraction was performed using QIAamp DNA Blood Mini Kit (QIAGEN, USA)
with manufacturer guideline. IL-6 genotyping for polymorphous site 174G>C (rs1800795) was conducted with
Real-Time PCR, using test-systems TagMan Mutation Detection Assays Thermo Fisher Scientific (USA). To
compare the genotypes with T2D phenotypes we considered such complications of T2D as peripheral polyneu-
ropathy, diabetic retinopathy, diabetic nephropathy, and diabetic foot syndrome. In addition, the indicators of
cardiovascular risks including blood pressure, signs of atherosclerosis, coronary heart disease, and angioplasty
of the lower extremities were concerned. In addition, lipidogram data, levels of insulin and C-reactive protein
were taken into account when comparing data of patients with different genotypes. The frequency difference
between genotypes was evaluated using x2 test. The connection between different genotypes and clinical and
laboratory data was judged according to the ratio of risks (OR), taking into account the 95% confidence interval.

The relationship between IL-6-174G>C polymorphism and the development of T2D was revealed: the GG
genotype at the IL-6-174G>C site was associated with an increased risk of T2D development (OR=2.52; 95%
Cl 1,24-5,13; P=0.011). Comparison of laboratory parameters reflecting the peculiarities of carbohydrate and
lipid metabolism in T2D patients revealed that GG genotype is associated with hyperglycemia and hyperinsu-
linemia (P = 0.0125), as well as higher levels of triglycerides (P = 0.046) and total cholesterol (P = 0,0326).
However, the relationship between the IL-6-174G>C polymorphism and such complications of T2D as polyneu-
ropathy, retinopathy, nephropathy, diabetic foot syndrome development was not found.

In conclusion, research results suggest that homozygous carriers of pro-inflammatory ‘G’ allele of IL6-174G >C
polymorphism may be more susceptible to Type |l diabetes, supporting the relevance of inflammatory pathways,
metabolic alterations and insulin resistance as well. However, specific links between IL-6-174G>C polymor-
phism and T2D complications were not found.

Keywords: diabetes mellitus, genetic determinants, interleukin 6.

CraTTa Hagivwna 15.09.2017 p.

PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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3B'A30K TTr | TUPEOIQHUX TOPMOHIB
3 PO3BUTKOM PAKY LUTOMNOAIGEHOI 3AN03U

YKpaiHCbKM HayKOBO-NPaKTUYHUWA LLEHTP eHOOKPUHHOI Xipyprii, Kuis, YkpaiHa

B poboTi mpoBegeHO peTpOCMEeKTUBHUIA aHani3
dyHKUiOHANbHOrO CTaHy LwWMTonoAibHOI 3ano3m y
590 xBopux Ha pak wwutonogibHoi 3ano3n (PL3) Ta
40 nauieHTiB 3 ONiKyNApHUMN ageHOMamMn 3 METOK
BU3HAYMUTM iIHPOPMATUBHUX KPUTEPIIB, acoLiiOBaHUX 3
3M0SAKICHUM NYXNIMHHUM pocTOM. OUiHKY dOyHKLiOHanb-
Horo cTtaHy L3 npoBogunu 3a KOHUEHTpaLUi€eo y cMpo-
BaTuUi Kposi TupoTponHoro ropmoHy (TTl), BinbHoOro
TupokcuHy (FT4) Ta BinbHOro TpuiogTnpoHiHy (FT3).
MokasaHo, wo y BinbocTi nauieHTiB 3 PLU3 koHUeHT-
pauis cuposatkosoro TTI, FT3 i FT4 3Haxoautbecs y
Mexax HopMmu. B poGoTi He BM3HAYEHO B3aEMO3B'A3KY
MK piBHem TTI Ta TakMMn XapakTepucTukamu nyx-
TNIMHHOTO POCTY HAK PO3Mip MyXSMHKW, eKCTpaopraHHa
iHBasia, meTacTa3yBaHHs B nimcosyanu. Mpote TTI
OyB nOB'A3aHUIA 3i CTaTTIO, HASBHICTIO CYMYTHbLOrO
ayToiMyHHOro TMpeoiauty i 6aratooKyCHMUM POCTOM
NyXyH.

KnrouoBi cnoBa: pak wuTtonogiobHoi 3anosn, Tu-
POTPOMHNIA FOPMOH.

3B'A30K po6GOTM 3 HayKOBUMM MNporpaMamu,
nnaHamu, Temamu. Pobotra € dparmeHtom HAOP
«[loCnimKeHHS NPOTHOCTUYHMX YMHHUKIB MyXINH LLNTO-
noaibHoi 3ano3m», Ne aepxx. peectpauii 0113U006385.

BeTtyn. Pak wuronogi6Hoi 3anosn (PLU3) € Han-
OinblWw nowmnpeHoo POPMOID 3MOSKICHUX MYXMUH EH-
OOKPUHHOI CUCTEMU, i 3aXBOPHOBAHICTb Ha AaHy naTto-
norito npogosxye 3poctatu [1, 7, 8]. BignosigHo go
pekoMeHaaLuin AMepuKaHCbKOi TMpeoigHoi acouialil,
AiarHOCTUKa BY3MOBWUX YTBOPEHb LMTONOAIGHOI 3ano-
31 noTpebye OUiHKM PIBHIO TUPOTPOMHOrO FOPMOHY
(TTr), AkMn BBaXaeTbCA OOHVWM 3 HaNMOTYXHILLMX
CTUMYnATOpiB  nponidepadii  onikynapHUX  KNiTUH
[1, 4]. 3rigHO 3 pesynbTatamu AesKuX AOCHiIOXEHb,
BUCOKMI piBeHb TTI noe’d3aHui 3 NigBULLEHHAM pu-
31Ky PO3BUTKY paky LimuTonodibHoi 3anosu [8]. Takox
€ AaHi, Wo nigBuwieHHs pisHs TTI acouinoBaHe 3 nNpo-
rPECie0 MyXNMHHOro pocTy [2, 6]. 3 iHworo 6oky, Bia-
noBigHO OO0 dyHAaMeHTanbHUX MPUHUMNIB perynsauii
rinotanamo-rinoisapHo-TUPEOigHOI cucTemu, nNigBu-
WweHHs piBHio TTI mae cnocTtepiratuca Npu 3HWKEHHI
PiBHIB rOPMOHIB LWmMTONOAIGHOT 3ano3m [5]. MpoTe y
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HasiBHIV niTepaTypi HeMae AoKasiB 3B'A3Ky rinodyHKLi
L3 3 possuTkOom paky L3, wo ctumynioe oo iHTerpa-
TMBHOI OUiHKKN (byHKUiOHYBaHHS L3 3a ymos PLLUS3.

MeTta pocnigxeHHsA. OUiHUTKM PYHKLiOHaNbHNIA
CTaH WUTONOoAIOHOI 3ano3u Ta BU3HA4YMTK iHhopmaTu-
BHi KpWTepii, acouinoBaHi 3 pO3BUTKOM Ta MpoOrpecy-
BaHHS paky uTonodibHoi 3anoau.

Martepian Ta metoam pocnigxeHHsa. B po6ori
npoBefeHO PEeTPOCMNEKTUBHE AOCIiAKEHHS MOKA3HMKIB
YHKLiOHaNbHOro CTaHy LwWuMTonoAibHOI 3ano3n Ta
pisHto TTI y 590 nauieHta 3 PLU3, ski BnpogoBx
2006-2016 pp. npoxoaunu giarHocTu4He obCTEXEHHS
Ta nikyBaHHA Ha 6asi YkpaiHCbKOro HayKoBO-
NPaKTUYHOIO LEeHTPY eHAOKPUHHOI Xipyprii, TpaHcnna-
HTaUil eHOOKPUHHUX OpraHiB Ta TKaHWUH.

Yci pocnign npoBoavMnu Y BiANOBIOHOCTI 00
KoHBeHUji Pagu €Bponun «IMpo 3axucT npaB nioguHn i
NOACLKOI FAHOCTI B 3B'A3KY 3 3aCTOCYBaHHSM [OCAr-
HeHb Oionorii Ta MeamumHu: KoHBeHUiss nNpo npaea
noguHn  Ta  GiomegmumHy  (ETS Ne 164)» Big
04.04.1997 p i enbciHcbkOl Aeknapadii BcecBiTHBOT
MeanyHoi acouiauii (2008 r.).

Kputepismn  BknioveHHs OynuM  nauieHTn  Big
20 pokiB, Ta HasaBHicTb PLU3 3 donikynapHux KniTuH,
Bkrtovatoun naninapHui (MNP, n=549), donikynspHui
(PP, n=31), Hu3bKO AndepeHuinosanmn (HOP, n=9)
Ta aHannacTtnyHumn pak (AP, n=1) wwutonoaibHoi 3ano-
3u. [o rpynu nopiBHAHHA yBinwnn 40 nauieHTiB 3 o6-
posikicHumn nyxnuHamu W3 (cponikynapHa ageHoma,
®A). Okpim gemorpadiyHUX MOKa3HMKIB NpW aHanisi
JaHnX BpaxoByBanu fokanisaLito Ta po3mip NyXnuHu,
HaaBHICTb ayToiMyHHOro Tupeoiguty (AIT). Ona Bu-
3HAYEHHA POsii FOPMOHIB Y Nporpecii NyXNMHHOro poc-
Ty NPOBOAWMM aHani3 3a TakuMu napameTpamu, siK
B6araTtooKyCHWUIA PiCT, HasIBHICTb €KCTPAOPraHHOI iH-
Basii (EOI), meTactasis y nimdartuyHi Byanu Ta sigaa-
neHi opraHun. OuiHKy dyHKUioHanbHoro ctaHy L3 npo-
BOAMNM 3a MOKa3HWKamu piBHIB cupoBaTtkoBoro TTT,
BifibHOro TMpoKkcuHy (FT4) Ta BiNbHOro TPUAOATUPOHI-
Hy (fT3). PisHi TTTl, fT4 Ta fT3 Bu3Havanucsa enekTpo-
XemintomiHecueHTHMM meTtogom (ECLIA) Ha aBToma-
TMYHOMY aHaniszaTopi Cobas e411. OtpumaHi LaHi
OynmM cTatucTMYHO 0OpoGneHi y CcTaTUCTUYHOMY
nakeTi MedCalc.
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Pe3ynbTaTn pgocnigkeHHA Ta iX 06roBOpeHHs.
AHani3 KoHUeHTpaUii FOpMOHIB Y nauieHTiB 3 Heonnasi-
amun L3 nokasas, WO 3a BiACYTHOCTI 3HAYYLUMX MiX
rpynoBux po3bixHocTen piBHiB FT3 i FT4, KOHUeHTpa-
uis TTI 6yB 3HaA4YyLLO BULLIOK Y MAUIEHTIB 3 KapUMHO-
mamu L3 nopiHsHO 3 xBopuMy Ha PA (1,738+0,051 i
1,28+0,14 mkMO/mn BignosigHo; P = 0,0222). MNpoTe
ceped nauieHTiB 3 kapuuMHoMamu He Oyno BUSIBIEHO
3HauyLMX PO3BIKHOCTEN PiBHIB rOPMOHIB 3anexHo Big
riCTONOriYHOro BMAY NyXNnHW, BiKY Ta PO3MIpy NyXIUH.

Tpeba HaronocuTw, Wwo KoHueHTpauia TTI y naui-
EHTIB 3 JOBPOSKICHAMM Ta 3MNOSIKICHUMW NyXITMHAMMK
byna y mexax Hopmu (0,4-4,0 mkMO/mn). Binbw Toro,
wo cepen 590 xsopux Ha PLU3 6yno 3apeectpoBaHO
Tinbkn 26 Bunagkie (4,7%) 3 pisHem TTI BuULLe HOpMMU.
Lle ctumynioBano go 6Ginblie peTenbHO BUBYEHHS
Xapaktepy posnoginy nokasHuuka TTI (puc.). Buasu-
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nocs, wo xeopux Ha PL3 Ginbw Hix y 80% Bu3Hauva-
€Tbcsa piBeHb TTI Hkumi 3a 2,5 MkMO/mn. Baxnneo
3ayBaXuUTW, WO ANs CTUMYNSLii OHKOreHesy BadKIu-
BUM € He CTiNbKn piBeHb TTI, CKiNbKM KinbKiCTb Ta
CeHcuTUBHICTb peuenTopiB Ao TTI. Came ctumynsuis
peuentopiB TTI 3abe3nedvye akTMBaLilO kackagy, LIO
cTMynioe nponicpepauito  ponikynapHUX KnituH [2].
Taki BnactuBocTi, okpim TTI, MaloTb NEBHI TMMX aHTU-
Tin go peuentopis TTI [3].

Ha HactynHomy etani po6otu 6yno nposegeHo
aHani3 B3aeMO3B’'a3Ky nokasHuka TTI 3 napameTpamu
NyXIMHHOIO PocTy (po3Mip Heonnasiin, 03HaKW iHBa3w-
BHOCTI). [Mpn UbOMY, BpPaxoBylO4M pi3Hi BNAcTUBOCTI
KapuuHOM, OO AaHOoro aHanisy 6ynu 3anydeHi Tinbku
nauieHTn 3 naninsgpHum pakom W3. Cepen 549 nauie-
HTiB 3 1P He 6yno BM3HAYeHO CTAaTUCTUYHO 3HaYyLLO-
ro 3B's3ky TTI 3 pM3MKOM pO3BUTKY MeTacTasiB Ta
EOI. Puank meTactasyBaHHsi OyB NOB'A3aHWiA 3i cTaT-
Tio (P=0,0002) — He3Baxatoun Ha nepeBaxaHHs NP y
XIHOK, YyacToTa peecTpauii MeTacTasiB y HUX cknaja-
na 14,5%, Toai SK 'y YOnoBikiB JaHWA NOKa3HWUK OOpiB-
HioBaB 30,6%. Kpim Toro, 6yno 3apeectpoBaHo HasiB-
HICTb 3HauYyLLOro 3B'A3Ky M piBHeM TT[ Ta HasiBHic-
Tio cynyTtHboro AIT (p<0,0001), a Takox mix AlT Ta
XiHoyoto ctatTio (P<0,0001). NpoTe Mu He BuABUNU
CTaTUCTMYHO 3HaYyLmnX BigMiHHOCTeNn piBHO TTI 3a-
nexHo Big ctati (p=0,08). MNMpun ubomy He Byno BCTa-
HOBJIEHO 3B'SI3KY MK HasiBHICTIO TMpPeoignTy Ta O3Ha-
Kamu arpecvMBHOrO MNyXNMHHOrO pocTy. Xoya Tpeba
3ayBaxuTtu, wo AIT 6yno Bu3HayeHo y 181 naujeHTa 3
PLW3 (33%), Togi sk cepen xBopux Ha PA HasiBHICTb
cynyTHboro AIT 6yno BusHaveHo nuie y 2 nauieHTiB
(5%). Omxe acoujauisa AIT Ta PLLU3 € HeBuNagkoBoto, i
MOXe CBIiAYUTM MPO HAasIBHICTb MEBHUX MaToreHeTny-
HUX 3aB’A3KIB PO3BUTKY LMX 3aXBOPIOBaHb, LLO Biporif-
HO MoB’A3aHe 3i CMNINbHUMW iIMYyHOSOMYHUMW 3PYLLEH-
HaMK [3].

Tabnuusa 1 — XapakTepucTuku MyxIMHHOIO POCTY B NAUEHTIB 3 pi3HUMK piBHAMK TTT

KoHueHTpauia TTI B cupoBaTui kposu (MkMO/mn)
MapameTtpu - n
0o 0,4 0,4-1 1-2,5 2,5-4 binbw 4
BaraTodokycHun
pict
Hemae| 25 (80,6%) [ 93 (79,5%) 220 (73,1%) 55 (74,3%) 14 (53,8%) 407 (74,1%)
€| 6(19,4%) 24 (20,5%) 81 (26,9%) 19 (25,7%) 12 (46,2%)* 142 (25,9%)
MeTtacTasu
Hemae| 26 (83,9%) | 102 (87,2%) 236 (78,4%) 60 (81,1%) 22 (4,6%) 446 (81,2%)
€| 5(16,1%) 15 (12,8%) 65 (21,6%) 14 (18,9%) 4 (15,4%) 103 (18,8%)
EOI
Hemae| 19 (61,3%) | 88 (75,2%) 217 (72,1%) 51 (68,9%) 23 (88,5%) 398 (72,5%)
€| 12 (38,7%) | 29 (24,8%) 84 (27,9%) 23 (31,1%) 3 (11,5%) 151 (27,5%)
Tupeoigut
Hemae| 27 (87,1%) | 98 (83,8%) 202 (67,1%) 35 (47,3%) 6 (23,1%) 368 (67,0%)
€| 4(12,9%) 19 (16,2%) 99 (32,9%) 39 (52,7%) 20 (76,9%) 181 (33,0%)
KinbkicTb xBOpUX 31(5,6%) | 117 (21,3%) 301 (54,8%) 74 (13,5%) 26 (4,7%) 549
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Tabnuusa 2 — PieHi TTT, FT3 i FT4 y xBopux Ha NP
3anexHo Big HasiBHOCTI YM BiACYTHOCTiI O3HaK arpecuBHOro
NyXMMHHOIO POCTY Ta CynyTHix npouecis y W3

EREIRIEEE T T4 T3
TUKU
MeTacTasu
Hemae| 1,753+0,060 |1,230+0,023 | 3,748+0,168
€| 1,692+0,095 | 1,516+0,27 | 3,789+0,269
EOI
Hemae| 1,783+0,066 |1,312+0,095 | 3,692+0,171
€| 1,633+0,079 |1,25840,034 | 3,942+0,284
BaraTodgoky-
CHUWA picT
Hemae| 1,681+0,060 |1,219+0,288 | 3,723+0,185
€| 1,91540,103 | 1,488+0,221 | 3,844+0,210
P =0,0491
Tupeoigut
Hemae| 1,44+0,045 |1,333+0,088 | 3,833+0,169
€] 2,34610,118** | 1,191+0,028 | 3,108+0,247
P <0,0001 P <0,0001

Buxogsum 3 wmpokoi BapiabenbHocTi piBHiO TTI
cepep xBopux Ha MNP, 6yno npoBegeHo aHani3 3B'A3ky
pi3HMX BapiaHTiB piBHIO TTI 3 XxapakTepuctvkamu

ypaxeHHs W3 (tabn. 1). MapanensHo 6yno nposeae-
HO oOuiHKy piBHA TTI i TMPEOiAHUX FOPMOHIB 3anexHo
Bij HAsABHOCTi Y1 BiACYTHOCTi O3HaK arpecuBHOro Myx-
FIMHHOrO POCTY Ta cynyTHix npoueciB y L3 (Tabn. 2).

Ak BMAHO 3 pesynbTaTiB, HaBeAeHVX y Tabnuui 2,
PiBHi TOPMOHIB HE Manu CTaTUCTMYHO 3HAYyLMX Bif-
MiH y nauieHTiB 3 meTtactazamm 4n EOI nopiBHaHO 3
nauieHTamn 6e3 03HaK arpecyBHOIO MyXMHHOIO POC-
Ty. MNpoTte, 6yno BusisneHo 3B'a3ok TTI 3 6aratodoky-
CHMM pocToM NyxmnH. KpiM TOro BMABNEHO 3HAYEHI
BigMiHM piBHiB TTI i T3 y xBopux 3 cynyTHiM AIT. Mix
TUM, PO3MIp NYXNUHWM Ta MeTacTadyBaHHSA NaninspHo-
ro paky L3 He 3anexanu Big HasiBHOCTi ayTOiMyHHOro
Tmpeoignty (p=0,49 Ta p=0,12 BignoBiaHo).

BucHoBku. KoHueHTpauia cuposatkoBoro TTT,
FT3 i FT4 y 6inbwocrTi nauieHTiB 3 PLU3 3HaxoguTbeA
y Mexax Hopmu. B poboTi He BU3HAYEHO B3aEMO3B'sI3-
Ky MK KOHUeHTpauieto TTI Ta TakMMn xapakrepucTtu-
KaMu NyXJIMHHOIO POCTY, SK PO3MIp NyXMWHW, eKCTpao-
praHHa iHBasisi, MeTactasyBaHHs y nimdoBy3snu. Tum
He MeHLW, piBeHb TTI OyB NoB’sAi3aHUI 3i CTaTTIO, Has-
BHICTIO ayTOIMyHHOrO TMpeoianty Ta 6aratooKyCHUM
POCTOM NyXNWH.

MepcnekTnBM noganbLWOro po3BUTKY. BuBueH-
HS MOMEeKynspHUX MmexaHi3amiB nporpecyBaHHs PLLU3
Ta poni ceHCUTUBHOCTI peuenTopie ao TTI go3sonnTb
ONTMMIi3yBaTK MPOrHO3yBaHHA Nepebiry Ta nikyBaHHS
PLUS.
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YOK 616.018.72:616.441-006.6-037

CBA3b TTI U TUPEOUAHbLIX TOPMOHOB C PA3BUTUEM PAKA LLMTOBUOHOW XENE3bI
YepHeHko E. B., lllanoeasn H. A., AumoHtok M. H., Oepbisbko T. B., Cynaeea O. H.

Pe3tome. B paboTe npoBeaeH peTpoCneKT1BHbIN aHann3 yHKUMOHANBbHOIO COCTOSIHMS LUMTOBUOHON Xenesbl

y 590 60nbHbIX pakom wutoBmaHom xenesbl (PLLPK) n 40 nauneHToB ¢ ONnMKynsipHbIMW ageHoMamu Ans OLeH-
KM MHGOPMATMBHOCTM TOPMOHarbHbIX MOKa3aTenel, acCouMMPOBAaHHbLIX CO 3/10KaYeCTBEHHbLIM OMyXONeBbIM
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pocTtoM. OueHKy (OYHKLUMOHANbHOrO COCTOSIHUS LUUTOBUAHOW Xene3bl MPOBOAUN NO AaHHLIM O KOHLEHTpauum
B CbIBOPOTKE KpPOBU TMpOTponHoro ropmoHa (TTI), ceo6ogHoro tnpokcuHa (fT4) n ceobogHoro TpunoaTMpoHuHa
(fT3). MokasaHo, 4To y BonblumnHcTBa NauneHToB ¢ PLLK koHueHTpaumsa ceiBopoToyuHoro TTT, fT3 1 fT4 6bina B
npegenax Hopmbl. B paboTe He BbisiBrieHa B3aMMOCBS3b Mexay YpPoBHeM TTI M TakMMK XapakTepucTukamu
ONyXONEeBOro pocTa, Kak pasmMep Onyxonu, 3KCTpaopraHHas MHBa3us, MeTacTasnpoBaHue B numdoyanbl. OgHa-
ko TTI Obin cBA3aH C NOIOM, HANMYMEM COMYTCTBYOLLENO ayTOMMMYHHOIO TMpeonanTa u MHOrogOKyCHOro poc-
TOM OMyXOnewn.
KnioueBble croBa: pak LWMTOBMAHOW Xenesabl, TUPOTPONHbIA FTOPMOH.

UDC 616.018.72:616.441-006.6-037

TSH and Thyroid Hormones’ Influence on Thyroid Cancer Development

Chernenko E. V., Shapoval N. A, Antonyuk M. N, Ogryzko T. V., Sulaieva O. N.

Abstract. Thyroid cancer (TC) is the most common type of endocrine malignancy. Moreover, spreading of
this pathology still actively continues. According to the American Thyroid Association’s recommendations, the
diagnosis of thyroid nodal nodes requires assessment of thyroid stimulating hormone level (TSH), which is one
of the most powerful stimulators for follicular cells proliferation. According to scientific data, high TSH level is
associated with an increased risk of thyroid cancer developing. There is also evidence that an increase in TSH
levels is associated with the progression of tumor growth. On the other hand, from the perspective of fundamen-
tal principles of hypothalamic-pituitary-thyroid axis regulation, an increased TSH level could be connected with a
decrease in the thyroid hormones level. However, in the official literature sources there is no scientific justifica-
tion of the thyroid hypofunction and TC development relation. Thus, the purpose of the study was to evaluate
the functional state of the thyroid gland and determine the informative criteria associated with thyroid cancer
development and progression.

A retrospective analysis of the thyroid’s functional state in 590 patients with thyroid cancer and 40 patients
with follicular adenomas was conducted to assess the informative value of the hormonal indices associated with
malignant tumor growth. Evaluation of the functional state of the thyroid gland was carried out according to the
serum levels of thyroid stimulating hormone, free thyroxine (fT4) and free triiodothyronine (fT3). The impact of
such confindings as gender, age, multifocality of growth, concurred Hashimoto\s thyroiditis was considered.

It was found out that in most patients with thyroid cancer the serum TSH, FT3 and FT4 concentration was
within the normal range. TSH, fT3 and fT4 levels were not dependent on histological type of tumor, age and
tumor size. However, TSH was associated with sex, the presence of concomitant autoimmune thyroiditis and
multifocal growth of tumors. No significant differences in thyroid hormones levels between patients with benign
and malignant tumors had been found, however, TSH level was higher among patients with thyroid carcinoma
(P=0.022). It should be noted, that among 590 patients with thyroid cancer, only 26 individuals (4.7%) had high
TSH level (more than 4 mkiU/ml). Moreover about 80% of patients with PTC demonstrated TSH level lower than
2.5 mklU/ml. Assessment of TSH and tumor invasiveness did not reveal a significant association of TSH with
the risk of metastases and extrathyroid invasion. The risk of metastasis of papillary thyroid carcinoma was re-
lated to sex (P = 0.0002). In addition, there was a significant association between TSH level and the concurred
Hashimoto’s thyroiditis (p <0.0001), as well as between Hashimoto thyroiditis and female (P<0.0001). In addi-
tion, strong connection was found between TSH serum and multifocality of tumor growth (P = 0,049).

Thus, the relationship between TSH serum level and tumor growth characteristics, such as tumor size, ex-
trathyroid invasion, metastasis to lymph nodes, was not revealed in the study. However, TSH was associated
with sex, the presence of concurred autoimmune thyroiditis and multifocal growth of tumors.

Keywords: thyroid cancer, thyrostimulating hormone.
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PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedaKuyiliHoi Koneail nicns peyeH3ye8aHHs
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NOPIBHAJNIbHA OLIHKA PIBHIB OCTEOACOLINOBAHOIO
MIKPOEJIEMEHTY MiJll Y KICTKOBIA TKAHUHI 3A YMOB BMNJIMBY
CBUHLIO B MAKPO- TA HAHOAKBAXEJIATHIA ®OPMI HA TBAPUH

B EKCNEPUMEHTAJIbHNX YMOBAX

A3 «[AHinponeTpoBCcbKa MeauyYHa akageMmis», [IHinpo

3pOCTaHHA 3axBOPIOBAHOCTI HACENEHHs Ha XBO-
pobu KICTKOBO-M'SI30BOI CUCTEMWU Ha Thi 3HWKEHHS
MILHOCTI ckeneTa Ta Npu HasBHOCTi BCE 3pOCTaloyoro
TEXHOTEHHOIO HAaBaHTaXEHHSI Ha OpraHiaMm IAMHY,
CTaBWTb HEOOXIOHICTb ririEeHiYHOro aHanisy poni ocTeo-
acouinoBaHUX MiKpoenemeHTiB, B T.4. Migi, Y pO3BUTKY
OCTeonartiin y HacerneHHs NPOMUCOBOrO MicTa.

Y 3B’A3Ky 3 UMM, METOI OOCHIMKEHHS € BUBYEHHS
BMMMBY i30NbOBaHOI Ail CNOMYK CBUHLIK B Makpo-
Ta HaHoakBaxenaTHin opMi Ha BMICT Midi y KICTKOBIN
TKaHWHI NabopaTopHMX TBapWMH B YMOBax eKcnepu-
MEHTY.

Knto4yoBi cnoBa: cBMHeLb, MiKpOEeneMeHTH, KiCT-
KOBa TKaHWHa.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. Pob6oTta € ¢parmeHTtom HIOP
«[irieHiYHa pgiarHocTuka hopMyBaHHSA E€KONOoro3anex-
HUX MIKpOENeMeHTO3iB Y HacerneHHs NPOMMCIOBOro
perioHy Ta ix npodinaktuka» Ne gepx. peectpadii
0114U005582, wundgp IH.03.15

Bctyn. 3pocTaHHs 3axBOpPHOBAHOCTI HacCereHHs
Ha XBOPOOW KiCTKOBO-M'I30BOi CUCTEMW Ha Thi 3HK-
XKEHHS1 MILHOCTI ckeneTa Ta npu HasBHOCTI BCe 3poc-
TalYoro TEXHOTEeHHOr0 HaBaHTaXEHHs Ha opraHiam
noauHu [5, 9], cTaBUTb HEOBXIAHICTL ririeHiYHOro aHa-
ni3y poni 0CTe0acoLiioBaHNX MIKPOENEMEHTIB, B T.4.
Midi, Yy pO3BMTKY ocTeonarTil y HaceneHHs NpoMmucro-
BOro MicTa.

B opraHiami nioguHu KicTkoBa TKaHUHA Mae Hanbi-
nblWi KYMynATUBHI BNAcTUBOCTI MO BiQHOLIEHHIO A0
GaraTbox KCeHOBIOTUKIB, 30KpeMa [0 Fpynu BaXKMX
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MeTanis, cepen SKnX CBUHELb € NigepoM 3a CTyrneHem
CMOPIAHEHOCTI A0 KiCTKOBOI TKaHuHM [1, 6, 8].

EceHuianbHi MikpoenemeHTH, a B T.4. Mifb, BUKO-
HYIOTb BaXNMBY pOflb B KiICTKOBOMY PEMOAEMOBAHHI
[7, 11]. Tak, migb € aKkTMBaATOPOM KiCTKOBOI MiHepani-
3auii Ta 6epe y4acTb y CMHTE3i OpraHiYHMX pPeyoBUH
0N KICTKOYTBOPEHHS [3].

Y 3B’'A3KY 3 UMM, METOI AOCHIAKEHHS € BUBYEH-
HA BNAMBY i30MbOBaHOI Ail CNOMyK CBUHLIO B MaKpo-
Ta HaHoakBaxenaTHin opMi Ha BMICT Mifi y KiCTKOBIN
TKaHWHI NabopaTopHMX TBapuMH B YMOBax ekcnepu-
MEHTY.

O6’ekT i MeTOoau AocnigxeHHA. [1ns npoBeaeH-
HS ekcnepuMMeHTanbHUX JochnigkeHb Oyno obpaHo
LypiB niHii Wistar. B ekcnepyMeHTi BUKOPUCTaHO Me-
TOAMYHI Nigxoan, WO BiOMNOBIAATb CyYaCHUM MiXHa-
pOAHMM BUMOram LLoAo NpoBefeHHST TOKCUKOMOTiYHMX
€KCNEPUMEHTIB 3 BMKOPUCTAHHAM TBapWH BiAMNOBIgHO
no €sponenicbkoi KoHBeHuji [10]. TBapuHu 6ynu pos-
nodineHi Ha ABi NigaocnigHi Ta ogHy KOHTPOIbHY rpy-
Ny y BUNagkoBoMy nopsgky 3 hopmMyBaHHSAM OfgHOpIA-
HOCTi 3a cepeaHbol Macor. [lo3a aueTtaTy CBUHLIO
(makpodopma cBUHLO) 6nmusbka o 1/30000 LDso,
Bignosigae 0,05 mr/kr macu Tina, BBOAUIM i305IbOBAHO
(apyra pocnigHa rpyna) Ta uuTpaTy  CBUHLLO
(HaHoakBaxenaTHa popma cBuHUO) - B o3i 0,05 mr/kr
(Tpeta gocnigHa rpyna). Llypam KOHTponbHOI rpynu
(nepwa rpyna) y ui X CTPOKM BBOAUNWN ANCTUNBOBaHY
Bo4y. [ANst MakcManbHOro HabnMKeHHS ekcnepuMeH-
Ty 0O NPUPOAHMX YyMOB 0BpaHO nepopanbHUi LWnsiX
BBEAEHHS 3rigHO 3 MEeTOAMYHMMU peKoMeHAaLisiMu
3 BMBYEHHHA TOKCUYHOCTI MeTaniB — 3a JO0MOMOrow
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Mr/kr .

0

KoHTponh Argetar ceiHIO  L[ipar cBIHIO

B BMICT MIJIL Y KICTKOBLT TKAHITHL

Puc. BmicT Migi y KiCTKOBIV TKaHUHI AOCRigHNX
Ta KOHTPOMbHOI rpyn TBapuH

BHYTPILLUHBOLWMAYHKOBOrO 30HAY [2]. CTerHoBy KiCTKy
npenapyeanu Ta BUAINSANM 3a 3aranbHOMPUAHATAMM
meToaukamu [4].

PesynbTatm pocnigkxeHb Ta iX OGroBOpPEHHS.
BuaBneHo, Wo BMICT Migi ¥ KICTKOBIA TKAHWHI HUXYUIA
3a aHanorivyHi AaHi KOHTPOMbHOI rpynu TBapuH, 3a
YMOB HU3bKOJ030BOMO BMSIMBY CBUHLIO. Tak, KOHLEHT-
pauist Migi 3meHwwunack Ha 43,5% (p<0,001) Ta ctaHo-
Buna 3,87+0,28 mr/kr (puc.), MOPIBHAHO 3 Llypamwu
KOHTPOJbHOI FPYNM, aHanoriyHi NoKasHWKKN sIKOi Biano-
BigatoTb 6,85+0,7 Mr/Kr.

OTpumaHuin edekT cnpusde MOpYLUEHHIO CniBBig-
HoweHHs Zn:Cu, 3a paxyHOK Aediunty migi, wo, B
CBOKO 4epry, BMMMBAE Ha KOHLUEHTpaUilo LMHKY,
poBegeHoro GioaHTaroHicta ceuHUl. OTXe, kackag
nopyLlieHb MiHepanbHOro cknagy KiCTok 34aTHUR
CMPUYMHUTU NEeBHI MOPAONOriYyHi 3MiHM Ta PO3BUTOK
ocTteonarTin.

Cepepn TBapuwH TPeTbLOI rpynu BMICT 4OCHiAXyBa-
HOro MikpoenemeHTy 3HM3uBca Ha 44,8% (p<0,001) Ta
ctaHoBmB 3,78+0,15 Mr/Kr, MOPIBHAHO 3 KiCTKOBOH
TKAHWHOIO LLYPiB KOHTPOSILHOI rpynu.

MopiBHANbHA OUiHKa ABOX AOCMIAHMX TPyn MiX
co6oto, CBigYMTb NPO BIACYTHICTE AOCTOBIPHOI Pi3HML
MiXX BNAMBOM Makpo- Ta HaHoaKBaxernaTHOK (HOPMOI0
CBWMHLIO HA BMICT Migi y KICTKOBI TKaHWHi, TOBTO aue-
TaT CBMHUIO Ta UUTPAT CBMHUIO Make B OOHaKOBIl
Mipi Cnpusie 3HWXEHHIO BMICTY Midi y KicTui y cepegn-
HbOMY Ha 44,2%.

MHOXMHHE MOPIBHSAHHSA JOCHIAHUX FPyn 3 KOHTPO-
neHol 3a kputepiem [anHetta (Dunnett test) cBig-
YNTb NPO AOCTOBIPHICTb Pi3HMLI BMICTY Migi Y KICTKOBI
TKaHWHI LWYypiB, AKi OTPUMyBann MakpodopMy CBUHLIKO
(p<0,001) Ta HaHoakBaxenaTtHy uoro dopmy
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(p<0,001) no BIgHOLIEHHIO OO0 TBAPUH KOHTPOSbHOI
rpynu.

MpoBeneHun gucnepcinHum aHania ANOVA pe-
3ynbTaTiB OCMIOKEHHSA BMICTY Mifi y KiICTKOBI TKaHW-
Hi TBApWH Apyroi Ta TPeTbOoi AOCAIgHWX rpyn CBigYMTb
Npo BiACYTHICTb OCTOBIPHUX BiAMIHHOCTEN MiX NOKas-
HUKaMn KOHLIeHTpauii Migi y KicTui gocnigHux rpyn B
uinomy (p>0,05). Pesynbtatn aHanisy nigreepaxy-
I0TbCA | KoediuieHToM geTtepmiHauii (RZ), AKUI cTaHo-
BuTb 0,006.

Hamu npoaHanizoBaHa o4HOPIOHICTb AaHUX BMiIC-
TY Midi Y KiCTKOBI TKaHWHI LLypiB OOCAIOHUX Ta KOHT-
ponbHoi rpyn (Homogenous Groups), oTpumaHi pe-
3ynbTaTh cBigYaTb, WO MiX rpynamu 3 pisHUX nigmMmHo-
XuH p<0,05, BcepeauHi niamHoxumHm p>0,05 (3a ymoB
KPUTUYHOIrO 3HaYeHHs AN nigMHOXMHM — p<0,05),
TOGTO Apyra i TpeTsa rpynu He Bigpi3HSATLCS, MiX CO-
6010, ane BiOpI3HAOTLCA Big KOHTpOrto (Tabn.).

Tabnuua — OgHopiaHICTE JOCNIAHUX Ta KOHTPOSLHOI rpyn
3a BMICTOM Mifji Y KiCTKOBI TKaHWHI LLypiB

Ipyna dakTopu BNAMBY BM:;:/xw’ 1 2
1 KOHTPOIb 6,85 Fokkk
5 aueTary CBUHLIO 3,87 .
(makpodopma CBUHLIO)
LUUTpaTy CBUHLIIO
3 (HaHoakBaxenaTHa 3,78 rkkk
dopma CBUHLIO)

lMpumimka: KputuyHe 3HayeHHs onsa nigMHoXuHu — p<0,05.

Omxe, pesynbTatv NPOBEAEHOr0 HaMu aHanisy
cBigyaTb Npo GioaHTAroHICTUYHI  B3aEMOBIAHOCKHU
MK MigAK Ta CBUHLUEM Y KICTKOBIW TKaHWHI.

Miacymok. 3a ymoB i3011b0BaHOIO HWU3bKOA030BO-
ro BMnvBy aueTaTty CBUHLIO (Makpodopma CBUHLIKO) Ta
uuTpaTy CBUHUIO (HaHoakBaxenaTHa dopma) BMICT
Migi y KICTKOBIN TKaHWHI 3HWXKyeTbCca Ha 43,5%
(p<0,01) Ta 44,8% (p<0,01) BIANOBIAHO MOPIBHSHO 3
KOHTporneM, 6e3 [OCTOBIpHOI Ppi3HULI MiXX coboto.
OTXe, 3HWKEHHA Midi, nopyLuylo4YM ChiBBiAHOLUEHHS
Zn:Cu, 3a paxyHOK 3Ha4yHoOro AeqiuuTy OCTaHHbOI,
BMMMBAE Ha KOHLUEHTPAUil0 LUMHKY, SKUA € AOBEOEHUM
bOioaHTaroHiCTOM CBUHLIIO.

MepcnekTuBn noganblux AochnigkeHb. B no-
AanbLIOMY MAaHyeTbCA BU3HAYEHHSA 1 iHLWINX OCTeoa-
COLINOBaHUX MIKPO- Ta MIKPOENEMEHTIB Y KiCTKOBIN
TKaHWHI, 3@ YMOB BNNVBY CBUWHLIO TBapuWH, 3 noganb-
LM aHanisom pesynbTaTiB.
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CPABHUTENbHASA OLIEHKA YPOBHEW OCTEOACCOLMMPOBAHHOIO

MWKPOQJNEMEHTA MEAU B KOCTHOW TKAHU NPU BO3OEUCTBUU CBUHLA

B MAKPO- U HAHOAKBAXENATHOW ®OPME HA XXUBOTHbIX

B 3KCMNEPUMEHTAIbHbLIX YCNTOBUAX

Bbeneukast 3. H., KanuHu4yeea B. B.

Pe3tome. Poct 3aboneBaemocTn HaceneHus 60ne3HAMN KOCTHO-MbILLIEYHON CUCTEMbI HA DOHE CHXKEHUS
MPOYHOCTM CKeneTa 1 Npu HanM4yMn Bo3pacTatoLlet TeXHOreHHOW Harpy3ku Ha OpraHn3M YenoBeka, CTaBUT He-
06X0OUMOCTb MTMIMEHNYECKOro aHanm3a pony 0CTeo0acCoUMMPOBaHHbLIX MUKPO3IEMEHTOB, B T.4. Meaun, B pa3su-
TUK OCcTeonaTui y HacerneHus NPOMBILLNIEHHOrO ropoaa.

B cBs3n ¢ aTUM, Lenbio UCCnefoBaHMs ABUINOCh U3yYeHMe BWUSHUSA M30NUPOBaHHOMO AENCTBUS COefuHe-
HUA CBUHLA B MaKpO- U HaHOAKBaxenaTHOM )OpMe Ha CoaepKaHue Meam B TKaHy NlabopaTopHbIX KUBOTHbIX B
YCNOBUSAX 3KCMEPUMEHTA.

KnioueBble cnoBa: CBMHeEL,, MUKPO3NEMEHTbI, KOCTHAas TKaHb.

UDC 616.71:546.81:577.118:546.56:616-092.9

Comparative Research of Osteoassociated Micronutrient Levels

of Copper in Bone Tissue under the Influence of Lead in Macro

and Nanoquenchhelate Form on Animals in Experimental Conditions

Biletskaya E., Kalinicheva V.

Abstract. Nowadays population’s morbidity connected with bone and muscular system diseases increases
rapidly. In addition, there is a tendency of skeleton’s strength reducing and technogenic pressure on the human
body increasing. All these factors determine the need for hygienic analysis of the osteoassociated trace ele-
ments role, including copper, in the development of osteopathy in the industrial city population.

Bone tissue has the highest cumulative properties in the human body, in relation to many xenobiotics, in
particular to the group of heavy metals, among which lead is leading in the degree of bone tissue affinity.

Essential micronutrients, including copper, play an important role in bone remodeling. Thus, copper is an
activator of bone mineralization and is involved in the synthesis of organic substances for bone formation.

In this regard, the purpose of the study is to investigate the effect of the isolated action of lead compounds
in the macro- and nanoacquale form on the content of copper in the bone tissue of laboratory animals under
experimental conditions.

Materials and methods. Wistar rats were selected for experimental research. The experiment was conducted
by means of methodological approaches that meet the current international requirements for toxicological
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experiments using animals in accordance with the European Convention. Animals were randomly assigned to
two subjects and one control group with homogeneity in average weight. The dose of lead acetate (macrophage
of lead) is close to 1/30000 LD50, corresponds to 0.05 mg/kg body weight, administered in isolation (the second
experimental group) and lead citrate (nanoacqualate form of lead) - at a dose of 0.05 mg/kg (the third experi-
mental group). Rats of the control group (the first group) got distilled water at the same time. For the maximum
approximation of the experiment to the natural conditions, the oral route of administration according to the meth-
odological recommendations for the study of the toxicity of metals - by the intragastric probe was chosen. The
strand bone was prepared and isolated according to generally accepted techniques.

Research results and its discussion. It was found out that the copper content in the bone tissue was lower
than in the control group of animals, under the conditions of low-dose exposure to lead. Thus, the copper
concentration decreased by 43.5% (p<0.01) and was 3.87 + 0.28 mg/kg compared with the control group, the
similar figures of which correspond to 6.85 + 0.7 mg/kg. The resulting effect contributes to a violation of the ratio
Zn: Cu, due to copper deficiency, which, in turn, affects the concentration of zinc, proven lead bioanagonist.
Consequently, the cascade of violations of the bones’ mineral composition can cause certain morphological
changes and development of osteopathies.

Among the animals of the third group, the content of the investigated microelement decreased by 44.8%
(p <0.01) and was 3.78 = 0.15 mg/kg compared to the bone tissue of the control group rats. The comparative
research of experimental groups indicated that there was no significant difference between the effect of the
macro- and nanoacqualate form of lead on the copper content in the bone tissue, that is, lead acetate and lead
citrate almost equally contribute to a decrease in the bone content of copper in the average by 44.2%.

Results. During isolated low-dose exposure of lead acetate (lead macrophage) and lead citrate
(nanoacquale form) copper content in bone tissue decreases to 43.5% (p<0.01) and 44.8% (p<0.01) respec-
tively. The results of the copper reduction, breaking the ratio Zn: Cu, due to a significant deficit of the latter, af-
fects the concentration of zinc, which is proven lead bioanagonist.

Keywords: lead, micronutrients, bone tissue.

CrarTa Hapivwna 15.09.2017 p.

PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi koneaii nicns peyeH3ysaHHs
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OUIHKA KAHYEPOIreHHUX PU3UKIB BI CNO>XNBAHHA
BOAONPOBIAHOI BOAN Y m. AHIMNPO TA Y m. KAM AHCbKE

! 13 «AHinponeTpoBcbka MeAnyYHa akagemis MO3 Ykpainu», [IHinpo, YkpaiHa

2 0Y «[AHinponeTpoBCLKMII 06nacHuit nabopaTopHuit LeHTp MO3 Ykpainu», [iHinpo, YkpaiHa

Ons 3abesneveHHsa 80 % HaceneHHs YkpaiHu
NMATHOK BOAOK BWKOPUCTOBYIOTH MOBEPXHEBI BOAO-
[)xepena rocrnofgapcbKo-NMUTHOIO BOAOMNOCTaYaHHS,
AKICTb BOOW SKMX NOripyeTbCs B OCTaHHi poku. Ce-
pea 6araTtbOX MPUYMH HE3adOoBINbHOMO CTaHy BOAO-
[kepen B YKpaiHi Hanbinbll BaroMow € CKMAaHHSA
CTiYHMX BOA.

HepoctaTHbO ounlleHi abo HeouulLleHi CTiYHiI BO-
Ov 3abpyaHIoI0TE BOAOOXKEPENA OPraHiYHUMKN peyoBu-
HaMK, 3BaXXEHVMW YacTKamMu, NaTOr€HHUMW i YMOBHO
natoreHHMMn GakTepiamu, uucTamy NpocTux, Bipyca-
MU, ARUAMU renbMiHTIB. [na 3abe3nevyeHHs enigemiy-
HOi 6e3nekn MUTHOI BOAM BMKOPUCTOBYIOTbL 3HE3apa-
XyBaHHS.

Hanbinblw po3noBCOMKEHNM METOLOM € XIOpYy-
BaHHs. [Mpu B3aemopii opraHidyHMX PeyoBUH, SKi MiC-
TATbCA Yy BOAI BogomXkepena 3i crnonykamu Xrnopy
YTBOPKETLCA pAg XNopopraHiyHmx pedosuH (XOC),
ceped sakux 75% crtaHoBuTb xrnopodopm. Hebesneka
psgy XOC, Takmx sik YOTUPUXITOPUCTUI BYyrneub, 6po-
MOUXIopMeTaH, AMbpoMxnopMeTaH, Xnoparnkrigpar,
noB's3aHa 3 IXHIMN BUPAXXEHNUMWN KyMYNSTUBHMMU Bria-
ctnBocTaAMU. Oeski XOC matoTb 34aTHICTb BUKNMKATU
HaMBINbLL HECNPUATIIMBUA i3 yCiX BigganeHux edek-
TiB — PO3BUTOK 3MOSKICHMX MNyxXnuH. [oBegeHo, Lo
HanBIiNbL TOKCUYHUMW KaHLeporeHamu ons noauHN €
XO, votumpuxnopuctum Byrneub, 2,4,6-Tpuxnopdge-
Hon, BpoManxnopmeTaH, K BigHeceHo Ao rpynu 2b
3a knacudikauieto MixkHapogHoI opraHisauii no gocni-
DPKEHHIO paky.

Ons npoBegeHHs gocnigXeHb Oynu BUKOPUCTaHI
JaHi, Wwoao BMicTy xnopodopmy y Bodi Bogoaxepena,
BOAi 3 pe3epByapy 4UCTOi BOAM HACOCHO-QINbTPY-
BanbHOI CTaHLji, Wo 3abe3neyytoTb HaceneHHs NMTHOI
Bogoto. [poBeaeHa ririeHiyHa OuiHKa Ta po3paxyHOK
KaHLEpPOreHHOro PU3uKy Ans HaceneHHs mict [Hinpo
Ta Kam siHCbKe.

KnrwouyoBi cnoBa: nutHa BogonpoBsigHa BoAa,
XIOpOpPraHiyHi Ccnonyku, xnopodopm, KaHueporeHHUi
pU3KK.
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3B’A30K po6OTM 3 HayKOBMMM MNporpamamm,
nnadamu, Temamm. [laHa po6ota € cpparmeHTOM
HOP «HaykoBe 0OGrpyHTYBaHHA €KOMOro-ririeHiYHNX
3axogiB, WOAO MNOMEepPedXeHHs HEraTMBHOMO BMIUBY
TEXHOreHHUX hakTopiB Ha OOBKINNA Ta CTaH 300pPOoB’s
HaceneHHsa», Ne aepx. peectpauii 0108U011276.

Betyn. [ns 3abe3sneuyeHHs 80 % HaceneHHs
YKpaiHn NUTHO BOAOK BMKOPUCTOBYIOTb MOBEPXHEBI
BOLOOKEPENA rOCnoAapCbKO-NMUTHOTO BOAOMNOCTAaYaH-
HS, SKICTb BOAM SKUX MOFipLIYETHCA B OCTaHHI POKMW.
Cepepg 6aratbox NPUYNH HE3a4O0BINBHOIO CTaHy BOAO-
kepen B YKpaiHi Hanbinbll BaroMOK € CKUAAHHS
CTiyHMX BOA [1].

Buennmn Ykpainn, Pocii, CnonydeHux LTaTiB
AMepUKM Ta iHWKNX KpaiH JOBEAEHO, L0 OOHUM 3 BaX-
NMBMX YMHHUKIB, LLO BNIMBAKTb Ha CTaH 340POB'S
HacerneHHs | yMOBW iX NPOXMBAaHHS, € AKICTb BXUBaHOT
nUTHOI Boau. Tomy 3abesneyeHHs AUTAYOro i 4Opoc-
1NOro HacerneHHs1 OCTAaTHBOK KiNbKICTIO [0BPOsKICHOT
NUTHOI BOAM - BaXNVBe 3aBAaHHA Ta akTyanbHa npo-
bnema ons 6yab-Akoi Aep)kaBu y CBiTi B yMOBax Cbo-
rogeHHs [2]. MNig 4o6posKiCHICTIO NMMTHOT BOAW PO3yMi-
I0Tb HASABHICTb Y HEl CNPUATIIMBUX OpPraHonenTUYHNX
BNaCTUBOCTEN, HELLUKIANUBICTb XiMIYHOrO cknagy i 3mi-
CTy pagioHyknigis, Gesneka B enigemiyHoMy BigHO-
LUEHHI i higionoriyHa NOBHOLHHICTB [3].

Ona YkpaiHn 3abe3nedyeHHs HaceneHHA SAKiCHOM
NMATHOIKO BOOOK € TAKOX OAHIED 3 NPIOPUTETHMX MpPO-
6nem, BUpIlIEHHs koI HeobxigHe Ans 36epeXeHHs
300POB'S | NiABULLEHHA PIBHSA XWTTA HaceneHHs. Ons
uporo byna pospobrnieHa Ta NpurHATa 3aranbHogep-
XaBHa nporpama «[uTHa Boga YkpaiHm» Ha 2006—
2020 poku [5]. Metow [Nporpamn € 3abe3neyeHHs
rapaHTtoBaHux KoHctutyuieto YkpaiHu npas rpoMasH
Ha OOCTaTHIN XUTTEBUIA pPiBEHb Ta eKONOoriyHy 6esneky
Wwnsaxom 3abesnevyeHHs NUTHOK BOAOK B HEOOXiOHMX
obcsArax Ta BignoBigHO 4O BCTAHOBIEHNX HOPMATUBIB.
3rigHo nporpamu onTMansHMM BapiaHTOM PO3B'A3aH-
HS npobnemMu € peanisauis Aep>kaBHOI MONITUKM LWOAO
PO3BUTKY Ta PEKOHCTPYKLIii CUCTEM LIEHTPanisaoBaHoro
BOAOMOCTA4YaHHs Ta  BOAOBIOBELAEHHS;  OXOPOHU
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JKepen NMTHOro BogonocTayvaHHs; 4OBEAEHHST AKOCTI
NATHOI BOAWM OO BUMOT OEepXXaBHUX CTaHOApTIB; HOp-
MaTMBHO-MPaBOBOro 3abesneyveHHst y cdepi NUTHOro
BOLOMOCTAa4YaHHs Ta BOAOBIABEOEHHS; PO3pPOONeHHst
Ta BMPOBA[KEHHS HAYyKOBO-AOCMIAHWMX i [ocnigHo-
KOHCTPYKTOPCbKMX PO3POBOK i3 3aCTOCYBaHHAM HOBIT-
HiX mMaTepianiB, TexHonorin, obnagHaHHA Ta npunagis
[6].

Cneundika NMTHOrO BOAOMOCTAYaHHS B Hallii
KpaiHi nonsrae B TOMy, WO BOHO Ha 75% 6a3yeTbcs
Ha BMKOPUCTaHHI BOOW 3 MOBEPXHEBMX BOOOLKEPEN,
SAKICTb BOOM SKMX 3anexuTb Big 1X caHiTapHo-
€KOmOriYHOro CcTaHy. 3pOCTaHHA PU3UKY | 3HWXKEHHS
Oe3nekn CUCTEM BOOOMOCTAYaHHS MOSICHIOETLCS,
no-nepLue, 3Ha4YHMM 3MEHLUEHHsIM 3anaciB BOAM; a
no-gpyre - PisKMM MOripLUEHHSAM SKOCTi MPUPOAHUX
Boa. CTtaH piyHOi Boau B YKpaiHi OLiHIETLCS 3a rigpo-
XiMiYHMMM NOKasHWKam Big cnabo Ao cunbHO 3abpya-
HeHoro [8]. [HocnigjkeHHs BITYN3HAHMX BYEHMX 3a
OCTaHHi poku goBenu, WO KoxHa 4-5 npoba Boau 3
UUX BOAOWMMULL HE BiANOBIOAE TririEeHiMHMM HOpMaMm 3a
CaHiTapHO-XiMiYHUMWN MOKa3HUKaMu, i KoxkHa 3—4 — 3a
MmikpobGionoriyHumun [9]. 3 noBepxHeBUX Oxepen 3a
GaKTepionoriYyHMMM NoKasHWKaMKU Tinbkn 2% 3Haxo-
OATbCA B 3a[0BiNbHOMY CTaHi, a 65% — He npuaaTHi
ONns BOAOKOpPUCTYBaHHs. Hanbinbla 3abpyaHeHicTb
cnocTtepiraetbes y 6acerHax pivok [OHinpo, Cisepchb-
kv OoHeup, OHictep i NiBaeHHun byr [8].

Cepep 6araTbox MPUYMH HE3a[OBINIBHOrO CTaHy
Bogoakepen B YKpaiHi HanbinbLL BaroMow € CKMaaH-
Hs1 cTiyHMX BoA 2085 ob'ekTiB, WO MalTb 1276 Bunyc-
KiB rocnogap4o-nobyToBux i 828 BunyckiB NpomMmuco-
BMX CTIYHUX BOA. 3 HMX y BOAOMMM nocTynae 6e3 oun-
LEeHHs 6nunabko 35% CTiYHUX BOA, @ 3 HEBIAMOBIAHUM
CaHiTapHUM HOpMaM ouuLlieHHaM — 39% [11]. MocTy-
naw4u y BOOOWMW, HEJOCTATHBO OunLLEeHi abo Heoum-
LLIeHi CTiYHI BoAW 3abpyaHIoTb iX OpraHiyHMMK peyo-
BMHAMW, 3BAXXEHNMW YacTkamu, NaTOreHHUMU i yMOoB-
HO NaTOreHHUMKn GakTepiAMK, LMCTaMu NPOCTUX, Bipy-
camu, aiUaMU renbMiHTIB. A 3 NPOMUCIIOBUMM CTiYHU-
MW BOAamu Yy BOOOWMW MOTpannsie Benuka KinbkKiCTb
TOKCUYHMX i KaHLEPOreHHMX XiMiyHMx peyoBuH. lMpio-
pUTETHUMMK 3a0pyAHEHHAMW BNPOOOBX GaraTboX po-
KiB 3anMLIaloTbCA OpraHiYHi CnonyKku, 3BaXeHi peyoBu-
HK, HadToNpoayKTN, ddeHonn, cnHTeTUYHI MAB, Baxki
MeTanu i iH. Pe3ynbTat MOHITOPUHIY SIKOCTi noBepx-
HEBMX BOA B MicLsIiX BO403abopiB NMMTHUX BO4OMNPOBO-
AiB YKpaiHu cBigyatb Npo Te, WO KOHLEHTpauji wkig-
NNBUX XiMIYHMX PEYOBUH HABNMXaTbLCA A0 rPaHUYHO
ponyctumux (FOK), a B geskmx Bunagkax HaBiTb nepe-
BULLYIOTb iX. [1pn Takomy NOMOXEHHI Pi3Ko yCKNaaHo-
€TbCA MOXIMBICTb OTPUMAHHA SAKICHOT MUTHOI BOAM,
OCKIfbKW iCHYIOYi BOAOMPOBIAHI OYMCHI cnopyam npak-
TUYHO He 3abesnedytoTb 6ap'epHy byHKLUiO NO BiAHO-
LWEHHID A0 TEXHOTEeHHUX XiMIYHUX PEYOBUH — BOHU
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TpaH3nTOM MoCTynawTb B MNUTHY Boay. Kpim ToOro,
nuTHa BoAda, OTpMMaHa 3 MNOBEPXHEBWX BOLOWM,
NnoTeHUinHO Hebe3neyvHa y iHEKLiINHOMY BifHOLLEHHI,
OCKIfNbKM TEXHOIOTIi i OYNLLEHHSA HE rapaHTylTb BU-
AaneHHs BipyciB, BakTepin, rpmbis, renbMiHTIB Ta ix
seub [11].

Cratuctnka BOO3 cBigunTtbh, WO 6Ginblle HiX
2000 xBOpo6 BMHWKaOTb Yepe3 CNOXUBaHHS HesiKic-
HOI nuUTHOI Boau. BaraToyMcneHHUMK ririeHiYHMMK
OOCNiMKEHHAMN BUSIBNIEHNI B3AEMO3B'A30K MiX KiNbKi-
CTIO 3MNOSIKICHUX HOBOYTBOPEHD i CMIOXXMBAHHSIM XJ10pO-
BaHOI NUTHOI Boau. MNpunyckaroTb, wo 3i 100 Bunagkis
3aXBOPIOBaHb  3MOSKICHAMW HOBOYTBOPEHHSAMMU  Bif
20 po 35 Bunagkis (0cobMBO TOBCTOMO KULLKIBHUKA Ta
CeyvyoBOro Mixypa) obyMOBMEHE CMOXMBaHHSIM XJ10pO-
BaHoi nNuTHOI Boaun [13]. OCHOBHMMU MpogyKTamu, sKi
YyTBOPIOIOTLCA NpK AesiHdeKuii npupogHoi Bogn Xro-
pom — € Tpuranometanun (TI'M) Ta ranoreHooLTOBI
kncnotu (FOK). 3a gaHumu BOOS gBa BkasaHux kna-
Ca XIopopraHivyHMX Crosyk MatTb CXOXi KaHLLeporeH-
Hi BNacCTUBOCTI, MPOSABMATb TOKCUYHI Ta MyTareHHi
edekTn i MmalTb BUCOKY BiONPOHUKHICTL. B 3B'A3Ky 3
uum B KpaiHax €spocotody Ta CLUA KOHTpOnb SKOCTI
NATHOI BOAW, SIKa MpouLina 3He3apaXKEHHS XITOpOoM,
npoBoasTb no Bmicty 4 TI'M 1a wectun MOK, cymapHi
rpaHuyHo gonyctumi koHueHTpadii (FOK) skux ctaHoB-
nste 0,008 wmr/gm® Ta 0,06 wmr/om®  BignosigHo
(HopmaTtuBm areHTCTBa 3 OXOPOHW HABKOMULUHBLOIO
cepeposuila CLLUA- US EPA) [14].

3a paHumu Y «IF3 HAMH Ykpainun» HanBunin
BMICT XNOpOOpMYy Y XITOpOBaHii MUTHIN BOAi BigMiva-
€TbcA B ob6nacTsax, Wwo 3abe3neyyoTbca BOOOH 3
[HinpoBcbkoro 6aceriHy, SKMN € OCHOBHUM dXepenom
BOAOMNOCTa4YaHHsA HacerneHHsa YkpaiHu (noHag 35 mIH
nogen) [20].

Ha BopgonpoBigHux cTaHuigx YKpaiHu gnsi oyu-
LLIEHHS1 Ta 3He3apaXeHHs1 NoOBEepPXHEeBUX BO BUKOPUC-
TOBYIOTb Pi3Hi XNopareHun: xmnop-ras, XnopamiH, rinox-
nopuT 3BMYANHWUIA, TINOXNOPUT €NEKTPOMITUYHUIA, XIOo-
PBMICHi OKCMOAHTKM, OioKcuA Xnopy Ta iHwi. 3 uboro
nepeniky Han4acTille 3acTOCOBYHOTb XJ10p-ra3, xrnopa-
MiayHy BOAy Ta rinoxnopuTtu. 3a BUHATKOM Aiokcuay
XI10pY, SKUA BUKOPUCTOBYETLCH HA NOOAUHOKUX BOLO-
NPOBIAHMX CTaHLiAX KpaiHW, 3aCTOCYBaHHS iHLUMX XIO-
pareHTiB Npu3BOAUTb A0 YTBOPEHHS SIK NMeTKMX, Tak i
He neTkmx TokcnyHmx XOC [17].

Hanbinbwa yactmHa XOC y BoAi 3 NOBEPXHEBOrO
BOA03abopy yTBOPKETLCA NPWU B3aEMOAiT OpraHidHmX
CMonyK 3 XIOPOM Ha MO4YaTKoBIN cTagii 06pobneHHs
BUXIZHOI BOAM BXe B NepLui XBUNMHKM (y 3MillyBadi Ta
Kamepi peakuii). YTBopeHHst TTM 3anexuTb Big ckna-
4y Ta CTYMNEeH OpraHiyHoro 3abpyaHEHHS NpUMpOAHOT
BOAM, AO3W XJIOpY, Yacy KOHTakTy Towo. KoHueHTpa-
Lis OpraHiYyHMX Crornyk Mae Ce30HHi KONMuMBaHHA Ta
306iNblYETLCA Ha BECHi Ta BRiTKy, WO MOB'A3aHO 3
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NigBULLIEHHAM PIBHA OpraHikv y Bodi Ta NpMBoAUTb A0
36iMbLlUEHHA 03 XNopy Ans ii OYMLLEHHS Ta 3He3apa-
xeHHsi. Came B Ui nepiogn poky yTBOPOKTLCA Hamnbi-
NbLi  KOHUEHTpaUii xrnopodopmy y BOOOMNPOBIAHIN
nUTHIM Bodi. Ha BigMiHHO Big OpraHiyHMX pe4qoBUH
NPUPOLHOro NOXOOAXKEHHS, SKi MICTATLCA Yy BOAi NoBep-
XHEBUX BOLOMXKEPEN MNEepeBakHO Yy 3BaxeHoM abo
KOMOiAHOMY CTaHi i BUAansitoTbCA Ha cTagisx Bogonia-
roToBku B cepeaHboMy Ha 50%, netki XOC nepebysa-
I0Tb Y PO3YMHEHOMY CTaHi, He 3aTpuMMylTbCA Ha
TpaauuiiHMX BOAOOYUCHUX cnopygax i TpaH3uTOM
Hagxo4aTb 4O MUTHOI BOAM, WO CTBOPHE PU3MK ANA
3[,0poB’a HacerneHHs [18].
Cnig BigMiTMTK, WO He3Baxaw4unM Ha Te Lo Tpu-
Bare CnoXuBaHHA XNopoBaHOi BOAW NOB’A3aHe 3 KaH-
LEpPOreHHUM PU3NKOM, METOL XMOPYBaHHSA € Hau-
Oinblw edeKTBHUM ONs 3HEe3apaXkeHHs1 BOAM Ta He-
Ma€E EKOHOMIYHO MNPUMHATHOI anbTtepHaTmeu. OTxe,
pPO3paxyHOK KaHLEPOreHHOro pu3nKy Big CMOXUBAHHS
BOOOMNPOBIAHOI BOAW Ta MOro ririeHiyHa oOuiHka Anga
HaceneHHsM M. [JHinpo Ta M. Kam saHCbke € akTyarnb-
HUM HanpPsAMKOM OOCHIOKEHb.
MeTta po6oTu. Ha nigcrasi ririeHi4HOI oLiHKM BMiC-
Ty xnopodopmy y BOAOMNPOBIAHIVA NMUTHIN BOAI, LLO CMo-
XXMBAETLCHA HACENEHHSIM, pO3paxyBaTh KaHLEPOreHHNI
pu3uK Ta obr'pyHTyBaTh HeobXigHICTb 3axoaiB Hanpas-
NeHnX Ha 3HMKeHHA BMicTy XOC y nuTHIn Bog;.
O6GekT Ta MeToauM pocnigxeHHsl. B akocTi
«OCHOBHMX» abo ekcrnepumeHTanbHUx o6’ekTiB Oyno
obpaHo nuUTHY XxnopoBaHy BogonposigHy Bogy Kam-
Aakcbkoi, Aynbcbkoi Ta JloMOBCbKOI  HacOCHO-
dinbTpyBanbHi ctaHuii (HPC), aki 3abe3nedvytoTb BO-
poto M. [Hinpo Ta M. Kam sHcbke. [nsi BUpILLEHHS
noctaBneHnx 3aegaHb Oyna pospobrneHa nporpama
JocnigpkeHb, AKO nepeabadanocb NPOBECTM Yy3a-
ranbHEHHs Ta aHania AaHux nabopaTopHux [OocHi-
[KeHb Boau 3a maTtepianamu 1Y «[HinponeTpos-
CbKuI obnacHuin nabopatopHuit ueHTp MO3 YkpaiHn»
3a nepiog 2007-2015 pokn, BU3HAYANNCA MOKA3HWKM
xnopodopmy.
OaHi oTpumaHi 3 >xypHaniB obniky pesynbTatiB
JocrnigkeHb NUTHOT BOAM LieHTpanisoBaHoro Ta geue-
HTpanisoBaHoro BogonoctavaHHs — cgopma Ne326/y.
Ycboro 6yno npoaHanisosaHo noHag 1000 npo6 Boau.
Mpu BMKOHaHHI poboTn BGynn BMKOpUCTaHi HacTyn-
Hi meTOOM:
—  CaHiTapHO XiMiYHMIA MeToA OOCTiAXKEHHS MUTHOI
BOAM;

— rasoxpomarorpadiyHe BU3HAYEHHS TpuUrarnome-
TaHiB y NUTHIN BogAi, 3rigHo 3 MYK 10.1.2-0052-
98 «[azoxpomaTorpaduyeckoe onpegeneHue
TpuranomeTaHoB (Xropodopma) B BOAE»;

— ririeHiyHMA MeTog ansa ouiHkm Bmicty XOC y

nuTHiK 3a OCaHIliH 2.2.4-171-10;

—  -BW3HAYEHHSI PiBHSA pM3NKy NpoBOAMUIOCS 3riZHO
MeTOANYHUM BKasiBkam MY 2.2.4-122-2005
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«OujiHKa KaHLEepOoreHHOro puanky Anst 340pOB'a
HacerneHHs Bif, CNOXMBaHHS XJIOPOBaHOI NMUTHOI
BOAM;

—  OCHOBHI CTaTUCTWUYHI XapakTepUCTUKN Npu Mnpo-
BEOEHHI CTaTUCTUYHOI 06pobKM OTpUMaHMX
pe3ynbTaTiB AOCMIAKEHHS BKIIHOYanM: KinbKicTb
cnoctepexeHb (n), cepegHlo apumMeTnyHy
(M), noxmnbky cepegHbOi BenuyMHM (M), CTaH-
JapTHe BigxunenHs (0);

— bopmyBaHHA 6a3n gaHux, iX ctaTcTMyHa 06-
pobka, rpadiyHe 300paeHHs npoBedeHo 3
BUKOPUCTaHHA nporpamu  «Microsoft Excel
2010».

Pe3ynbTat pocnigXkeHHsA Ta iX 0GroBopeHHs.
Benwvke 3HaveHHs gnsa ytBopeHHA XOC mae opraHiy-
He 3abpyaHEeHHs BOou Bogomxepena, 3okpema rymi-
HOBUMMW Ta PYNbBOKUCIIOTAMM, HAsBHICTb SKMX Y BOGj
BU3HAYaETbCA KOMbOPOBICTIO. Tak Ansa soau p. OHiNpo
XapakTepHO BUCOKI piBHi konboposocTi 50 — 120 rpaga.,
wo 36inbluye MMOBIPHICTb BUHWKHEHHSI BEIMKNX KOH-
ueHTpadin XOC.

PiBeHb X® y Bogi Bogogpxepeaa 3a gaHnumu bara-
TOPIYHMX CMOCTEPEXEHb HXYe YyTNUMBOCTI MeTody Ta
cknagaB 3a X® < 5 mkr/am3, WO OOCTOBIPHO HWX4e
ririeHiyHoro HopmatuBy (p <0,05) (Tabn. 1). ToGTo,
yBecb obcar Xd yTBOPIOETbCA Ha BOAOMNPOBOAI 3a
paxyHOK xfiopyBaHHsa Boau p. OHinpo.

Ouinka Bmicty XOC y BogonposigHin Bogi M. [Hin-
po Ta M. Kam siHCbke npoBegeHa 3a pesynbraTtamu
JocnimxkeHb piBHSA xnopodopmy (XP) y pesepsyapax
YNCTOI BOAW TPbOX HACOCHO-DINbTPYBanbHUX CTaHLiN:
Aynbcka, Karpaubka Ta JlomoBcbka y AuHaMmili 3a
2007-2015 pik 3a cepeaHbOPIYHNMIN MOKa3HNKaMW.

KM OOP «Aynbcbkun Bogosig» (cMmT Aynu, Kpu-
HMYaHCbKOrO panoHy) 34JIMCHIOE LeHTpanisoBaHe BO-
[OMNOCTa4yaHHs HaceneHHsa Ta MignpueMCTB  MM.
Kam siHcbke, [Hinpa, HoBoMockoBcbka, BepxHbogHin-
poBcbka, cMT KpnHnyku Ta mamxke 20 CinbCbKUX Hace-
neHux nNyHKTiB [HiNponeTpoBcbkoi obnacTi, Ae MeLwu-
KaloTb pa3oM mamxe 1,5 mnH. Yonosik. [1py npoekTHin
NoTYXHOCTi Bogonposoady 600 TVIC.M3/,E|,06y bakTnyHe
HaBaHTaXEHHs y cepefHbOMY 3a OCTaHHi 5 pokiB cTa-
HOBMMNO Onu3bko 360 TMC.M3/,qo6y. Ha BoponpoBogi
30INCHIOETBCHA NOABINHE XIOPYBaHHA MNUTHOI BOAM
CKpanmneHnM Xrnopom 3 KOHTEWHEpIB, 403a XMopy BU-
3Ha4aeTbCca BMpPOOHUYOIO Nnabopartopito nignpuemMcraa
wokBapTtany. NepBrvHHe 3He3apaXeHHs BOAM NPOBO-
OUTbCS CKpanfeHMM XIOpOM 03010 B 3aneXHOCTi Big
yacy poky, y cepegHbomy 1,8 mr/am°, Mepen PYB
3[0INCHIOETLCHA BTOPUHHE XIOPYBaHHS, CymapHa [go3a
Xnopy He nepesuLlye 3 Mr/aM>. 3anuLLKOBUIA BiNbHWIA
xnop nicna PYB — y mexax 0,3-0,5 Mr/,tl,M3 nicns
30 XBUNWH KOHTaKTy XIopy 3 BOAOM, LLO Bignosigae
ririeHiyHMM BuMoram (n.3.14 [4]).

KM «Kanpaubkuin BogoBig» 3abesneyye nUTHOO
BOLOK HACemNeHHs1 Ta nignpuemcTea npaeoro bepera
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Tabnuusa 1 — BwmicT xnopodopmy y Bogi p. [Hinpo, mkr/gm®

lirieHa Ta ekonoria

2007 2008 | 2009 2010 2011 2012 2013 2014 2015
HopmaTus 60 mkr/gm®
CiveHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005
Jliotun <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
BepeseHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
KBiTeHb <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
TpaBeHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
YepBeHb <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
JlnneHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
CepneHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
BepeceHb <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
KoBTeHb <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
Ilnctonag <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
pyneHb <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005

M. [HiNpo, NpoeKkTHa MOTYXHiCTb CTaHUil CTaHOBUTb
260 Tuc. M® Ha [06Y.

KIM «JlomoBcbka HPC», npoeKkTHa NOTYXHICTb AKOI
cTaHoBUTL 100 TG M° Ha A0BY, ekcrinyaTyeTbes 3 1968
i 3abe3nevye NUTHOK BOAOK HAceneHHs Ta nignpuemc-
TBa, SKi 3Haxo4saTbCA Ha niBomy 6epesi M. [Hinpo.

AHania i ysaranbHeHHs OTpUMaHWX pesynbTaTiB
wopo piBHa XOC y BOOONPOBIAHIN BOAI OCHOBHMX
BoAo3abopie Mmicta [Hinpo Tta Kam sHcbke ceigyaTh
npo ctane 3abpyAHeHHs BOAW, WO HaAXoAUTb A0 BO-
[0 po3nofinb4yoi Mepexi XrnopodopMoOM Ha MpoTA3i
BCbOrO nepiogy cnoctepexeHHs (Tadn. 2).

Hanbinbwmii BmicT xnopodopmy 6yB 3apeecTpo-
BaHWI y BOAi BOAOMPOBIOHIN, 9ka HAAX0AUTb A0 BOAO
posnogineyoi mepexi Micta [OHinpo 3 Kangaubkoi Ta
Nomoscbkoi HOC.

Tak, y pesepByapax uucTtoi Boau Kampaubkoi
H®PC cepeaHbOpiyHi NMOKa3HUKM BMICTY xrnopodopmy
3Haxoounucs Ha piBHi 70 — 198 mkr/gm®, To6TO

1,1 — 3,28 I'AK. MounHaroum 3 2007 poky crnocTtepira-
€TbCA TEHOEHLUIS 40 pOCTy 3abpyAHEHHSA BOAM XJ10pO-
praHiyHumm crnonykamm 3 63,27 + 7,65 MKF/,D,Ms ao
197,3 + 1,64 MKr/p,M3y 2011 poui, WO CTaHOBUTb
1,05- 3,28 'K BignosigHo. ¥ 2012 poui BigMivYaeTbcs
OESKUN 3HMKEHHSA 3abpyaHeHHs X® po 173 MKF/,IJ,MS
(2,9 TOK)3 noganblwmm cnagom Ha npoTasi 2013 Ta
2014 poky po 1,5 'AK. B 2015 poui MmoxHa BigMiTUTK
3HOBY MiABMLIEHHS 0 piBHA 151,1 mKr/am®, Wwo nepe-
suwye MK B 2,5 pasn.

Taka X cuTyauis cnoctepiraetbcs Ha JTOoMOBCbKMI
H®C, ge 3 2007 go 2012 poky crnocrepiraeTbecsi noc-
TiNHWA picT BMICTY X® y BoAi 3 pesepByapy 4uCTOl
BoaM, Wo y BigHoweHHi go OK ctaHoBuTb 1,05—
3,28 pasu. | Tinbkn y 2013 Ta 2014 poui BigMi4aeTbCA
cnag, Wo Yy BigHOLWEHHI 3 HOPMaTMBOM CTaHOBWUTb
1,66 pasu. Ay 2015 poui 3HOBY pi3kuii nignom 3 nepe-
BULLEHHAM TPaHWYHO AONYyCTUMOI KOHLUEeHTpauii vy
2,8 pasu (168,3 mkr/am®).

Ta6nuus 2 — CepegHbOPIUHMIA BMICT XOpodopMy Y NUTHINM Bogi M. [IHiNpo Ta M. Kam' siHebke, Mkr/am®, M+SD

Pik K1 "Aynb0|fi|7| BOOBIA, Kaﬁ,qaubkm?l BOAOBIA, ﬂOMOBCbKVIl?I BO/OBIA,
M. Kam siHCbke M. [Hinpo M. [Hinpo
2007 100,91 +2,4 63,27 £7,65 66,8+7,02
2008 97,08 £2,4 72,90 £ 4,05 72,6315,62
2009 102,08 + 3,6 86,72 £6,78 87,18+7,93
2010 98,66 +£1,6 143,25 + 15,61 146,41+12,83
2011 108,91 +2,3 197,3+1,64 197,5+ 1,52
2012 103,25+1,9 173,4 £9,85 196,4+3,28
2013 - 100+£0 100+ 0
2014 - 92,7 £3,52 98,81 +0,88
2015 73,62+ 1,5 151,12 +5,3 168,25+6,71
Engi‘;g‘;:;z“ﬁ :a nepion 97,843,7 120,07 + 15,8 126 +17,2
BigHoweHHa go IOK 1,63 2 2,1
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Tabnuusa 3 — KaHueporeHHUn puank Npu crnoXmBaHHi
BOAOMNPOBIAHOI Boan 3a nepiog 2007-2015 p.p.

AynbCbkiin Kanpaubkun | JlomoBcbkuin

Pik BOAOBIA, BOAOBIA, BOAOBIA,

M. KamsiHCbke M. [Hinpo M. [Hinpo
2007 134,08 84,06 88,75
2008 128,98 96,86 96,50
2009 135,63 115,22 115,83
2010 131,09 190,32 194,53
2011 144,70 262,13 262,39
2012 137,18 230,37 260,93
2013 - 132,86 132,86
2014 - 123,16 131,29
2015 97,81 200,78 223,53

;‘Zﬂiﬂﬁz 130 160 167

Ha Aynbckin HOC cnocTepiraetbeca ctane 3abpy-
OHEHHs BOAM XropopraHiyHmmu cnonykamu. Cepep-
HbOPIYHI MOKa3HUKM XNOpPOOPMYy 3HAXOAATbCA Ha
piBHi 90-110 mkr/om®, Wwo craHosuth 1,5-1,8 raK.
MakcmaneHun cepegHbOopiYHMI BMICT xnopodopmy
3adpikcoBaHun y 2011 poui Ha piHi 108,91+
+ 2,3 mkr/om®. MiHimanbHwii y 2015 poui — 73,62 +
+15 MKr/,D,M3. Taknm ynHom, Aynbcbka HOC, JlomoBs-
cbka HOC Ta Kainpgaubka HO®C nocTitHO, Ha npoTssi
2007-2015 pokiB He CNpPOMOXHa 3a MPOEKTHOK Tex-
Honorieto 3a6e3neunT OYNCTKY NUTHOI BOAM BignoBia-
Ho oo Bumor OCaHlMiH 2.24-171-10 «[irieHi4YHi BUMOrn
[0 BOAW MUTHOI, NPMU3HAYeHOoI A58 CNOXUBaHHA Noaun-
Hoto» 3a nokasHukamm XOC, Hacamnepen X
(p<0,05). XOC (X®) yTBOpPIOIOTLCA BHACMIAOK XIOPY-
BaHHSA Boau p. [Hinpo, ToMy WO y BOAi Bogomkepena
XnopocopM OO0CTOBIpHO BiacyTHiN. CepefHin piBeHb
X® 3a nepiog 2007 — 2015 poky ana K «Aynbckin
BOAOBIA» cTaHoBUTbL 96,19+3.9mkr/gm3, WO nepesu-
wye MAK 'y 1,6 pasu, Ha Kangaubkmun HOC craHoBUTH
120,07+15,8 MKI’/,D,MS, wo craHoButb 2 OK, a Ha
JlomoBcbkin HPC 3HaxoguTbcA Ha piBHI 126 +
+ 17,2 mkr/aM® Wwo nepesuwye MKy 2,1 pasn.

HocTtoBipHux 3miH y piBHi XOC no ce3oHax poky
HEe BUSABMEHO, LLO CBIigYNTb MPO JNTATEHTHE OpraHiyHe
3abpyaHeHHs Boam Bogo3abopy.

Mpw ouiHLi KaHLepOoreHHoro pusmnky fo yearu Ge-
peTbCcsa MOro 3aranbHOBM3HAHa Knacudikadia 3a 4oTu-
pma dianazoHamu pu3uky BiAnoBigHO A0 nigxoais A0
OLiHKM pu3unKy onsa 3gopos’s noamHn BOOS.

PesynbtaT po3paxyHKy KaHLEPOreHHUX PU3UKIB,
SKUA npoBeaeHun 3rigHo MY 2.2.4-122-2005 «OuiHka
KaHLLepOreHHOro pusunky Ans 340pOB'A HaceneHHs Bij
CMOXUBAHHS XIIOPOBaHOI MUTHOI Boaun» y M. Kam sH-
cbke Ta y M. [JHinpo HaBegeHun y Tabnuui 3.
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TakvMM YMHOM CMOXMBAHHA NPOTHArOM XWUTTH BOOU
3 KIT «Aynbcbka H®C», sKy cnoxvmBae HaceneHHs
M. Kam sHcbke, npuBeae y cpegHbomy ao 130 gopat-
KOBMX BMNAaAKIB 3aXBOPIOBAHHA Ha paK y KOropTi Hace-
NEeHHs YncenbHicTio 1 mnH. (130 - 10'6).

Mpn cnoxuvBaHHi NWTHOI BOAW, HACENEHHAM
M. [Hinpo, 3 KN «Kangaueka HOC» npotarom Xutrs
npueene y cepeaHbomy Ao 160 gonaTKoBUX BUMAOKIB
3aXBOPIOBAHHA Ha paK y KOropTi HaceneHHs YNCENbHi-
cTio 1 mnH. (160 -10°°).

A Takmi BMicT xnopocopmy, Ak y Bogi KIl
«JlomoBcbka HOC» npueepe ao 167 gogaTtkoBux Bu-
nagkiB 3axBOPIOBaHHS Ha paK y KOropTi HaceneHHs
yncenbHicTio 1 mMnH. (167 109, BoponposigHa Boga
BCiel posnoainebyoi cuctemm MMm. KamsHcbke Ta [OHin-
po (Kanpaupkoi, Aynbckoi, Jlomosckkoi H®C) BigHO-
CUTLCA A0 TPETLOro AianasoHy puU3nKy — iHAMBIAyanb-
HWIA PU3MK NPOTArOM XUTTS Ginblumin Hix 1*10™, ane
MeHWMN Hix 1*10°. Takuil pusuK NPUIAHATHUIA Ans
npodecinHux rpyn, ane He MNPUNHATUI ANS HaceneH-
Hs B Linomy. Takuin pusunk notpedye po3pobkm Ta npo-
BEAEHHS NNaHOBUX 0300POBYMNX 3aX04iB.

BucHoBku
1. 3abpyaHeHHs NMTHOT BoAM xnopodopMoMm Biabysa-

€TbCA Ha eTani XNopyBaHHs BOAM 3 MOBEPXHEBOrO

BOAO [Xepena, OCKifbkW piBeHb xrnopodopmy Y

p. OHINpPO HwX4ye YyTNMBOCTI MeToay AOCHIOKEHHS

(0,5 mkr/n).

2. BwmicTt xnopodopMy y MUTHIA BOAONPOBIAHIA BoAi,
SIKy CMOXMBatoTb MeLlkaHLUi M. [JHinponeTpoBCbK B
cepefiHbOMY 3a nepiof CnocTepexeHb CTaHOBUTH:
Aynbckii BogoBig - 97,8 mkr/n, Kanpaupkin —
121 wmkr/n, JlomoBcbkuin BogoBig — 126 Mmkr/n, Lo
nepesuLLye BCTaHOBMEHMW HopmatmB y 1,63 —
2,1 pasu (p<0,05). AHani3 BMiCTy Xxrnopodopmy Yy
MUTHIA BoAi 3a cepeaHbOMICSYHMMM KOHLIEHTpaLUis-
MW B AMHaMiui 3a nepiog 2007-2015 pp. cBigunTb
npo CTilike NaTeHTHe 3a0pyaHEHHS.

3. Po3paxoBaHuI KaHUEPOreHHWn pU3UK Onis BoAonM-
POBiAHOI BOAM BIAHOCUTLCA A0 TPETLOro AianasoHy
pU3nKy — iHOMBIAyanNbHUA PU3UK MPOTANOM XKUTTS
6inbLuMi Hix 1*10™, ane meHwWwmi Hix 1*10°°. Takuit
PV3UK NPURHATHUIM AN NPOdECiiHnX rpyn, ane He
NPUAHATUI ONS HAceneHHs B Linomy. Takui pusnk
notpebye po3pobKkM Ta NpOBEeOEHHHA MIaHOBKX
0300pOBYMX 3aXOAiB.

4. Ha nigctaBi pesynbTaTiB NpoBeAeHUX OOChiaXeHb
oOrpyHTOBaHa HeoOXigHiCTb  BNpoOBafXeHHS
3axofiB 3 nonepemkeHHst 3abpyaHeHHs Boam XOC,
sKa CMOXMBAETbCS HaceneHHsaMm M. [Hinpo Ta
M. Kam sitHCbke.

MepcnekTuBM noganbluMx AocnigxeHb. B no-
[anblIOMy MAaHYETbCS PO3POOMTUN TEXHIYHI Ta TEXHO-
noriyHi 3axoau, Woao 3MeHLweHHs piBHa XOC y nut-
Hi XNOPOBaHIN BOAj, WO CNOXUBAETLCHA HACENEHHAM
M. [JHinpo Ta M. Kam siHCbKe.
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YOK 616.3: 628.1.033: 502.175: 711.454

OLIEHKA KAHLEPOIEHHbIX PUCKOB OT NOTPEBJIEHUA BOOONPOBOAHON BOAbI

B r. AHENP U B r. KAMEHCKOE

3atiyee B. B., Pybneeckasi H. U., Kpacoma T. B.,

BaHHukoea 5. B., lMod6epe3Has U. U.

Pe3tome. [Ina obecneyeHnsa 80% HaceneHus YKpauHbl NMUTLEBOW BOAOW UCMOMb3YIOT NOBEPXHOCTHbIE BO-
JOVNCTOYHUKM XO3SINCTBEHHO-MUTHEBOIO BOAOCHAOXEHMS, Ka4yeCcTBO BOAbl KOTOPbIX yXyALlaeTcs B nocrnegHve
roabl. Cpean MHOMUX NPUYMH HEYOOBNETBOPUTENBHOIO COCTOSIHAA BOOOUCTOUHMKOB B YKpauHe Hanbonee Beco-
MoV siBnsieTcsl COpoC CTOYHbIX BOA.

HepocTaTo4yHO O4ULLEHHbIE UMM HEOYULLEHHBIE CTOYHbIE BOAbI 3arpsA3HAT BOAOUCTOYHMKA OpraHU4ecKuMm
BELLeCcTBaMy, B3BELUEHHbIMU YacTULaMK, NaTOreHHbIMU U YCIOBHO NaToOreHHbIMKM BakTepusiMu, uuctamm npo-
CTbIX, BUpPycamMu, siilaMu renbMmHTOB. [ns obecneyveHuss anuaemuyeckorn 6€30nacHOCTU NUTLEBOW BOAbI UC-
nonb3yT 06e33apauBaHus.

Haunbonee pacnpocTpaHeHHbIM METOAOM SBMsieTCs XnopupoBaHue. Npu B3aumMoOencTBUM OpraHnYecKmx
BELLECTB, COAEepXalunxcs B BoAe BOLOUCTOYHMKA C COEAMHEHMAMN Xropa obpasyeTcs psg XnopopraHnyeckmx
Bewects (XOC), cpeau koTopbix 75% cocTtaBnsieT xnopodopm. OnacHocTb psaga XOC, Kak YeTbIpeXxnopucTbin
yrnepog, 6pomanxnopmeTaHa, AMbpoMxnopMeTaH, xnopanrugpaT, CBA3aHHas ¢ UX BblpaXXEHHbIMU KYMYNSTUB-
HbiMn cBoiicTBamn. HekoTopble XOC o6nagatoT cnocobHOCTLbIO Bbi3biBaTb Hanboree HebnaronpusiTHbIA u3
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BCEX OTAaneHHbIX 3O(eKTOB — pasBUTUE 3TOKAYECTBEHHbLIX onyxosen. [lokazaHo, YTO Hanbonee TOKCUYHBLIMU
KaHueporeHamu Ans yenoseka XP, yeTblpexxnopucTelin yrnepog, 2,4,6-tpuxnopdeHon, 6pomanxnopmeTtana,
KOTOpble OTHeceHbI K rpynne 2b no knaccudumkaumnm MexayHapoaHON opraHnsaummn no UccnefoBaHunio paka.

[na npoBeaeHus nccnenoBaHuii 6uiv NCNONb30BaHbl AaHHbIE MO coAepXaHuio xropodopma B BoAE BOAO-
NCTOYHMKA, BOode U3 pe3epByapa YMCTOW BOAbl HACOCHO-(bUNbTPOBanbHOM CTaHuuy, obecneynBaloLme Hacene-
HWe nuTbeBoW Bogow. [NpoBegeHa rMrmeHnyeckasi oLeHKka 1 pacyeT KaHLepOoreHHoro pucka Ans HaceneHus ro-
pogos [lHenp n KameHckoe.

KnioueBble cnoBa: NniTbeBasi BOAONPOBOAHAA BOAA, XIIOpOpraHnyeckme coeanHeHus, XsiopodopM, KaHue-
POreHHbIN PUCK.

UDC 616.3: 628.1.033: 502.175: 711.454

Estimation of Carcinogenic Risks of Drinking Water Consumption

in the Cities of Dnipro and Kamyan'sk

Zaitsev V. V., Rublevskaya N. I., Krasota T. V.,

Bannikova Y. V., Pidberezns I. I.

Abstract. To provide 80% of the population of Ukraine with drinking water, they use superficial water
sources of commercial drinking water supply. Thus, the water quality has deteriorated in recent years. The most
significant among a variety of reasons for the unsatisfactory state of water sources in Ukraine is the discharge of
sewage.

Insufficiently cleaned or untreated sewage pollute water sources with organic substances, suspended parti-
cles, pathogenic and conditionally pathogenic bacteria, simple cysts, viruses, eggs of worms. To ensure epi-
demic safety of drinking water, disinfection is used.

The most common method is chlorination. In the interaction of water organic substances with compounds of
chlorine form a number of organochlorine substances (HOC), among which 75% is chloroform. The risk of a
number of HOCs, such as carbon tetrachloride, bromochloromethane, dibromochloromethane, chloral hydrate,
is associated with their pronounced cumulative properties. Some HOS have the ability to cause the most ad-
verse effects of all remote effects, the development of malignant tumors. It has been proved that humans are
the most toxic carcinogens for human HF, carbon tetrachloride, 2,4,6-trichlorophenol, bromodichloromethane,
which are classified in group 2B according to the classification of the International Organization for Research on
Cancer.

For conducting this research we used data regarding the content of chloroform in the water of the water
source, water from the reservoir of pure water of the pump-filtering station, providing the population with drinking
water. Hygienic estimation and calculation of carcinogenic risk for the population of Dnipro and Kamianske cities
has been carried out.

Keywords: drinking tap water, chlororganic compounds, chloroform, cancer risk.

CrarTa Haginwna 15.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi koneaii nicrs peyeH3ysaHHs
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MEAOAUYMHA PEABINITALIA

DOI: 10.26693/jmbs02.05.127
YOK 612.213

Mo3mozoea H. B.

BMJIMB NOCTYPAIIbHUX NMNO3 HA ABTOHOMHI moaynayii
BEFETATUBHOI HEPBOBOI CUCTEMM OCIB NOXUIOro BIKY

3anopi3bKkni HauioHanbHUN YHiBepcuTeT

Y cTaTtTi po3rnsagalnTbCa MUTaHHA NP0 HeraTuBHY
Aito nocTypanbHUX No3, 06YMOBNEHUX XPOHIYHOK M'S-
30BOI0 Hanpyrow 3 BiOXMIEHHAM BICi Tina y caritanb-
Hi NMOLWMHI, HA CKOPOYEHHA BWAOBOI TPMBANOCTI
XUTTA noamHun. lMpu BuKkopucTaHHi anapaTtypu B33
(GionoriyHOro 3BOPOTHOrO 3B'\A3KY), LLO [O3BOSSE pe-
€CTpyBaTM MapameTpu AuxanbHoi apuTMmii cepus
(OAC) B pexumi peanbHOro yacy, BCTAHOBMEHO, LLO
HanbinNbLL HECMIPUATIMBMI BANUB Ha nokasHukn (JAC)
Hagae nocTyparnbHa no3a 3 NigBuLLEHHAM TOHYCY M's-
3iB NepeaHbOoi NOBEPXHI Tina 3 Haxunom Tina Bnepea.
Lito no3y niognHa MMMOBOSi NpUAMae nig vyac guctpe-
cy. Pesynbtaty, oTpyMaHi B XoAi eKCrnepuMeHTy, Mo-
XyTb OYTW BUKOPWUCTaHI Npu cknagaHHi iHauBigyanb-
HUX nporpam disnyHoi peabinitauii oci6 noxunoro
BiKy 3 CepueBO-CYAVHHMMW 3axBOPHOBaHHAMW, a Ta-
KOX YAOCKOHAareHHs iHCTPyMEeHTanbHNUX MeToAiB Tpe-
HiHry diadparManbHOro AMXaHHSA Mig KOHTPOMeM no-
kasHukiBs OAC. MNpun npoBedeHHI AMXanNbHOrO TPEHIHTY
3a NpuHUMNOM GionoriYyHo 3BOPOTHOrO 3B'A3KY goAart-
KOBO MOXYTb OyTu BukopuctaHi BOC - ceHcopwu, ski
BKaXXyTb Ha NposiBM M'A30Boro gucbanaHcy.

KnrouyoBi cnoBa: guxanbHa aputmis, nocTyparb-
Hi no3u, GionoriyHun BiK, GiONOriYHMIA 3BOPOTHIN 3B'sI-
30K, M'A30BuI gncbanaHc.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. PoboTa BMKOHaHa B pamkax
HaykoBoi TeMu «Po3pobka, ekcnepumeHTansHa anpo-
Bauis Ta BTINEHHSA B NPaKTUKy CUCTEMMU 3axOAiB ¢i3un-
YHOI peabiniTauil AnNs MNOMINWeHHs CTaHy 340pOB'A
Pi3HMX KaTeropii HaceneHHs», Ne gepxaBHOI peecT-
pauii 0114U002653.

Betyn. lMowyk wnaxis nigsBuLLEeHHA BUOOBOI Tpu-
BarnocCTi XMTTS MIOOUHW € OyXe akTyanbHot npobne-

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)

nat.pozmogova@gmail.com

MOI0 B ycbOMy CBITi. 3i 36inbweHHAM GionoriyHoro
BiKYy Y NnioAnHM BiAbyBaeTLCS NOPYLLEHHS CY6'EKTUBHO-
ro CNpuMHATTA CXemMu BnacHoro Tina. B ocHosi uboro
npouecy NexuTb NoripweHHs NponpioLenTUBHOI iMny-
nbcauii. CuctematnyHe nepebyBaHHsI B peXuMmi Tinec-
HO-M'I30BOi CTpeC-Hanpyrn 3akpinavye BiflbHE CKOpO-
YeHHS rpygHnX M'asiB i giadparmu, a 3Bigcu NpurHivye
poboTy CMCTEMM OMXaHHS | € OCHOBOK ANS PO3BUTKY
CMHAPOMY MNPVXMTTEBOI MyMidbikauii Tina. MpeTtbcs
npo nepexif AUXaHHA Ha SAKICHO HWX4YMN (PyHKLioOHa-
NbHWI PiBEHb i, IK HACNIAO0K, NPUrHIYEHHS | BUCHAXEH-
HA HeWpOBEreTaTUBHMX PUTMIB, SAKi 3abesnevyoTb
PYHKLIIOHYBaHHSI CUCTEM XWUTTe3abe3nevyeHHs opra-
Hi3My, B TOMY 4YACIi CepLeBOo-CyanHHOT cuctemu [1].

OpgHuM 3 byHKUIOHaNbHMX MOKa3HWKIB, LLO BiOo-
Opaxae y3rogXeHicTe poboTH HaNBaXXMMBILLNX CUCTEM
OopraHiamy - amxarnbHOi Ta cepLeBO-CYAMHHOI, € auxa-
nbHa aputmisa cepusa (OAC). Yum Ginblwe BenuynHa
OAC - Tum meHwe GionoriyHni Bik nmroguHu [2]. Mokas-
HUK BapiabenbHOCTi cepueBoro putMmy Bkasye Ha pobo-
Ty BeretaTVBHOI HEPBOBOI CUCTEMM | NOB'A3aHUI 3 cep-
LieBO-CYAUHHUMMU | HEPBOBUMM 3aXBOPIOBAHHAMU [6].

Kpim Toro, Ha JAC Takox BNnuBawTb Pi3Hi cTaLi-
OHapHi No3n (Hanmpuknag, nexauun, cugsayu i cToaum),
AKi moayntoloTb 6anaHc cuMnaTUYHOro i mapacumna-
TWUYHOrO Bigainy cepus. MNMapacMMmnaTuyHi HEPBK akTu-
BHilLi B feXxa4yomy MONOXEHHi, a cMMnaTuyHi HepBu
aKTUBYIOTbCS  OPTOCTATUYHUM  MOMOXEHHAM. 3MiHa
nocTaBu y 4YomnoBikiB abo xiHOK Byae aABnsaTn coboto
pi3Hi aBTOHOMHI mogynsuii. Ockinbkn opTocTaTMyHa
nosa 4acTo BKIHOYAE akTuBauito Ta/abo iHribyBaHHS
Oyab-9KOro KOMMoHeHTa BereTaTMBHOI HEPBOBOI CUC-
TeMU, KOPUCHO KnacudikyBaTn aHoOManbHy aBTOHOMHY
BiANOBIAb | MOTEHUIMHUIA CepueBUA PUSUK Y KOXHOT
cTaTi nauieHTiB [3].
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Byno BWCYHYTO npunylleHHs, WO pe3ynbTaTv
3MiH, BUKNUKaHnx disnyHmmu Bnpasamu, Ha JAC 3a-
nexartb Big MOMNOXEHHA Tina i Wo MOXHa pPO3pPIi3HATU
iHOYKOBaHi HaBaHTaXEHHAM 3MiHW B MapacumnaTuny-
HOMY Ta CMMNaTMYHOMY BIAAiINiI WAAXOM NPOBEAEHHS
BMMIipIOBaHb B Pi3HUX NOMOXEHHAX Tina [4].

MeToto faHoi po6oTu Gyno BUSBATU BNUB CTa-
TUYHOI NO3K CTOSYM NPU BiAXWMEHHI Bici Tina y carita-
NbHIA NNOWKMHI BNepes Ta Ha3aj Ha aBTOHOMHI Moay-
nauii BeretatMBHOI HEPBOBOI CMCTEMM OCIG NOXMNOro
BiKY Nif, 4ac CMoOKiMHOro BAUXY Ta BUAMXY.

O06'eKT i MmeTOAM pocnimXeHHA. 3a 00'ekT aocni-
[KeHHA Oynu B3ATI napameTpyu 4acToTu CepueBux
ckopoyeHb (MCC) npu 34iMCHEHHI CNOKIMHOrO BAMXY
Ta BUAMXY Y CTaTMYHIN NO3i CTOSYW, NpU BiOXWUMEHHI
BIiCi Tina y cariTanbHin NNowwuHi Bnepes Ta Hasag, y
10 oci6 noxunoro Biky (70 -72 pokiB) 4OnoBiyoi cTaTi
6e3 BMAMMMX MOpYLUEHb nocTaBu. BumiptoBaHHa HYCC
NPOBOAMIIOCH Yy NATOMOTNYHUX NOCTypanbHUX nosax 3a
Tomacom XaHHa [5]. Ans peectpauii YCC Bukopucro-
ByBanacs anapatypa 6ionoriyHo-3BOPOTHLOIO 3B'A3KY
(B33), sika posBonsana peectpyBaty napameTtpyn YCC
Ha BOUXY i HA BUONXY B pexunmi peanbHoro vacy. MNpu
NPOBEAEHHI OOCMIAKEHHS Y CTATUYHIA NO3i CTOAYM
ctporo BeptukanbHo JAC cknaganalO +0,32, wo 3a
wkanoto 6ionoriyHoro Biky CmeTaHkiHa A.A. [2] Bigno-
Bigano Biky 70 pokiB. BuxigHi napametpn UYCC npu
CNOKIMHOMY BOWXY Ta BUAMXY Y CTATUYHIN NO3i CTOAYM
CTPOro BepTUKanbHO Oynu NPUIAHATI 3@ KOHTPOSb.

Pe3synbTatnm pocnigkxeHb Ta iX OGroBOpPEHHS.
Mpn BMKOHaHHI JoCnigpKEeHHS NpoBoAaunacs peecTpa-
yis YCC npu cnokinHoMy BOUXY Ta BUAWUXY Yy cTaTWu-
Hi No3i cTosumn cTporo BepTukansHo "0". MaTonoriyHa
cTaTnyHa nosa "a" Bigobpaxana Haxun Tynyba Bne-
pen npu CKOpoYeHHi M'A3iB NepeaHbOoi YacTuHKU Tina.

a 6 8

Puc. 1. lNatonorivyHi nocTtypanbHi No3n M's30BOi Hanpyru 3
BiAXWUIEHHSIM BiCi B cariTanbHii NNOLWmHi
(3a Tomacom XaHHa "ComaTtumka")

Mpumimku: "a" - Haxun Tyny6a Bnepea GinbL Hix Ha 15° npu
CKOPOYEHHi M'A3iB NepeaHbOI NOBEPXHI Tina (no3a xapakrep-
Ha ons guctpecy); "6" - Haxun Tynyba Hasag GinbLu HiX Ha
15° npm CKOpPOYEHHI M'A3iB 3a4HLOT NOBEPXHI Tynyba (nosa
XapakTepHa Ansi eycTpecy); "B" - CKOPOYEHHA M'A3iB nepes-
HbOI | 3a/HbOI NOBEPXHI Tina 3 Haxunom Tynyba snepes (nosa
XapakTepHa Ans NIOANHN NOXUIOro Ta CTapeYoro Biky)
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Ta6bnuusa 1 — YCC Ha Bamxy, BUAMXY i AuxanbHa aputMis

B Pi3HNX NOCTypalnbHMUX No3ax

MocTypanbHi YyccC YyccC AYCC
nosu Ha BOUXY Ha BUAnXy (OAC)
Hopma 70,00+0,45 59,8+0,37 10+0,32
a 72,40+ 0,81 | 69,00+1,05* [ 3,40+0,25***
6 |66,80+0,37*** | 60,80+ 0,49 | 6,00+ 0,45 ***
B 72,60+0,24 | 68,0040,32* | 4,60+0,40***

Mpumimku: * p < 0,05; ** p <0,01; ** p <0,001.

CrtaTtuyHa nosa "6" Binobpaxana Haxun Tynyba Ha3ag
Npu CKOPOYEHHI M'A3iB 3aaHbOI NoBepxHi Tynyba. Cta-
TM4Ha nosa "B" noegHyBana B cobi CKOPOYEHHST M'A3iB
nepegHbOi | 3a4HBOT MOBEPXHI Tina 3 Haxunom Tynyba
Bnepen (puc. 1).

OTpumMaHi B Xxo4i ekcnepumeHTy AaHi npegcrasre-
Hi B Tabnuui 1.

MpencTtaeneHi B Tabnuui 1 gadi ceigyaTb npo
3meHweHHsa YCC Ha Bamxy (p < 0,001) npu Bigxunex-
Hi BiCi Tina Hasap y caritanbHin NAowwmHi (ctatnyHa
nosa "6"), NopiBHAHO A0 KOHTponto (no3a "a"). Lle mo-
)KHa MOSACHWUTU 3MEHLLEHHAM aKTUBHOCTI CUMMAaTUYHO-
ro Biadiny Ta iHOQYKUie akTUBHOCTI NapacMMnaTu4Ho-
ro Bigainy BeretatmMBHOI HEPBOBOI CUCTEMN.

Ha puc. 2 nokasaHo, WO Ha BAMXY B CTaTU4HIN
nosi M'A30BOi Hanpyrn "6" npu BiaAXWneHHi Bici Tina
Haszag YCC 3meHwyeTbca Ha 5,7% nNO BiOHOLLEHHIO
0o koHTponto (p < 0,001). Y cratMyHmMx nosax "a" Ta
"8" YCC 306inblwyeTbcsA, ane oTpuMaHi AaHi cratu-
CTUYHO He JOCTOBIpPHI.

Ha puc. 3 BngHo, Wo nig vyac Buanxy, npu Bigxu-
NeHHi BiCi Tina y caritaneHii NIOWWHI BNepen Ta Ha-
npysi M'a3iB 4epeBHOI MOPOXHWHM (nNo3a “"a"), YCC
36inbwyeTbes Ha 1,5% (p <0,05), npu Hanpysi M'asiB
YepeBHOi MOPOXHMHU Ta nonepeky (nosa "B") - Ha
0,9% nopiBHAHO A0 KoHTponto (p <0,05). Lle moxHa
NOSICHUTW akTuBauieto cumnaTtuyHoro Bigginy LHC.
Mig yac Bnanxy, npu BiAXWUNEHHi Bici Tina y caritane-
HiM nrowmHi Hasag (nosa "6"), YUCC npakTu4HO He

O 700
O724a
06586
O726e

Wp=x 5 e K

] a [] .
Cmamurmi NOIU Y COXMAMBMIT ANOLUNT
"P<0.05 "P <001, *P <0001 (t-rpumepud Crmesndenma)

Puc. 2. MNopiBHANbHa xapaktepuctmka YCC Ha Bouxy B
Pi3HMX NOCTypanbHUX No3ax
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Puc. 3. MNopiBHANbHa xapaktepuctmka YCC Ha Buanxy
B Pi3HMX NOCTYpanbHMX No3ax

3MIHIOETbCA, ane OTPMMaHi [aHi CTaTUCTUYHO Heao-
CTOBIpHi.

Ha puc. 4 Hao4YHO BMAHO, WO NPW BCiX NATOMOriy-
HUX cTaTuyHmMx nos3ax OAC cTaTUCTUYHO JOCTOBIPHO
(p < 0,001) 3mMeHLUEHa No BiQHOLLEHHIO 4O KOHTPOIHO.

Havnripwum ynHom Ha OAC BnnmBae Haxun Tyny-
6a B cariTanbHin nnowuHi Bnepes (nosa "a") 3 Hanpy-
roro M'asiB xumBota. lNpun ubomy BiAOYyBaETbLCH 3MEH-
weHHa OAC Ha 66 % HiX y KOHTpomi. Y uin nocTtypa-
nbHin nosi JAC ctaHosuTb 3,40+0,25, 1o 3a LWKanot
CwmeTaHkiHa A.A. nigsuwye 6ionoriyHMI BiK NPaKTUYHO
Ha 20 pokiB i Bignosigae Biky 90 pokiB (p < 0,001).
Mpu Haxuni Tyny6a B cariTanbHi NNowWwmMHi Hasag 3
Hanpyroto m'asiB nonepeky OAC crtaHoBuTb 6,00 +
+ 0,4, Wwo Ha 40 % mMeHLe No BiAHOLLIEHHIO A0 KOHTPO-
nio i signosigae Biky 80-90 pokis(p < 0,001). Mpu Ha-
xuni Tynyba B caritanbHin NNOLWKMHI Bnepen 3 Hanpy-
roro m'asiB xmBota Ta nonepeky [OAC craHOBUTb
4,60+0,40, wo Ha 54% MeHLUe NO BiOHOLUEHHIO A0
KoHTporto i Bignosigae Biky 80—90 pokis (p < 0,001).

BucHoBKku. Takum 4YMHOM, B XOAi NpoBeOeHOro
ekcrnepyMmeHTy ©Oyno BCTaAHOBMNEHO HeCnpuATAMBUA
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Puc. 4. [lnxanbHa apuTMis B pi3HUX NOCTyparbHUX No3ax
3 BiAXUNEHHAM B caritanbHil NAOLWMHi

Bnnue Ha OAC nig yac CnokiMHOro AnxaHHA naTonori-
YHMX MOCTyparnbHUX NO3 3 BiOXMMEHHAM Bici Tynyba B
caritanbHin nnowmHi. BctaHoBneHo, WO HanbinbLL
HECNPUATIIMBAUM YNHOM Ha NMOKa3HWKW AnxanbHOI apu-
T™iT cepus (OAC) BnnmBae noctypaneHa nosa "a", ans
SIKOI XapaKTepHUN NiABULLEHMI TOHYC M'A3iB nepeg-
HbOI YEpEeBHOI CTiHKM 3 BiAXWNEHHAM Bici Tynyba B
caritaneHin nnowmHi Bnepen. 3a wkanot 6ionorivyHo-
ro Biky CmeTtaHkiHa A.A. TpMBanicTb XWUTTS Npu nepe-
OyBaHHI B Uil NO3i 3MEHLWYETLCA B CEPEAHbOMY Ha
20 pokiB.

MepcnekTBUM nopanbWwUX AOCHiAXEHb.
Pesynbtatn, oTpymaHi B X04i AOCNIMKEHHHA, MOXYTb
OyTM BWKOPUCTaHI OnA CKNagaHHs iHAMBIAYanbHUX
nporpam cisnyHoi peabiniTauii ocobam noxmnoro Biky
3 CepLeBO-CYAUHHMMW 3axXBOPHOBAHHAMU, a TaKOX
YOOCKOHamNeHHs1 iHCTPyMEHTanbHMX 3acobiB TPEHIHry
diadparmManbHOro guMxaHHs nig KOHTPOMEM MOKa3HU-
kiB guxansHoi aputmii cepus (OAC). Mpu npoBegeHHi
AVXanbHOro TPEHIHry 0o4aTKoBO MOXYTb OyTW BUMKO-
puctaHi B33 - ceHcopw, AKi BKaXyTb Ha NPOsiBU M'sI30-
BOro gucbanaHcy.
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YOK 612.213

BIIMAHUE NOCTYPANbHbIX NO3 HA ABTOHOMHBIE MOAYNALUU BETETATUBHOW

HEPBHOW CUCTEMbI NIUL NOXXUNOIo BO3PACTA

lMosmozoea H. B.

Pe3tlome. B cTtaTbe paccmaTpuBaloTCsi BOMPOCH O HEraTUBHOM BO3AEWCTBMU NOCTyparibHbIX No3, o6ycnos-
TNEHHbIX XPOHWYECKUM MbILLIEYHbIM HaMpsXKeHNeM C OTKIOHEHWEM OCW Tena B caruTTarnibHOW MAOCKOCTU, Ha Co-
KpalleHue BWAOBOW MPOAOIMKUTENBHOCTM >KM3HWM 4YeroBeka. [lpyu ucnonb3oBaHuu annapatypsl BOC
(bronorunyeckon obpaTHONM CBA3M), MO3BOMSAOLLEN PerMcTpMpoBaTh NapaMeTpbl AblXaTeNbHON apuTMUKN cepaua
(OAC) B pexvme peanbHOro BpeMeEHM, YCTaHOBIEHO, YTO Hanbornbllee HebnaronpusTHoe BO34encTBME Ha Mo-
kasatenu abixatenbHon aputmum (JAC) okasbiBaeT nNocTyparibHasi Mo3a C MOBbILWEHUEM TOHYCa MbILL, Nepea-
Hel NMOBEPXHOCTW Terna U HaKoHOM Tena Bneped. 3Ty No3y YernoBeK HEMPOM3BOSIbHO NMPUMHUMAET BO BPEMS
anctpecca. PesynbTaThl, NonyyeHHble B XO4e 3KCNEpUMEHTa, MOryT ObiTb MCMOMNb30BaHbl MPW COCTaBIEHUM
NHAMBUAYanbHbIX Nporpamm U3MYeckon peabunuraumm nuuam NoXuoro Bospacra ¢ cepaeyHo-cocyancTbIMm
3aboneBaHMAMN, a TaKkKe YCOBEPLUEHCTBOBAHMUA MHCTPYMEHTarnbHbIX CNOCOb0B TpeHuHra guadparmanbHOro
OblXaHusi No4 KOHTPOMEM nokasaTtenen AbixaTtensHon aputmum cepgua. Npu npoBeaeHny gbixaTtenbHOro Tpe-
HWMHra no NpuHUuny Guonoruyeckn obpaTHOM CBA3N LOMNOMHUTENBHO MOryT ObiTb Ucnonb3oBaHbl BOC - ceHco-
pbl, KOTOPbIE YKaXyT Ha NPOsABNEHME MbleyHoro gucbanaHca.

KnioueBble cnoBa: gbixatenbHas aputMmus, nocTyparbHble no3bl, Guonornyeckuin Bo3pact, Guonoruye-
ckasi obpaTHas CBsi3b, MblLLEYHbIN AncbanaHc.

UDC 612.213

Postural Postures’ Influence on Autonomous Modulations

of Vegetative Nervous System of the Elderly

Pozmogova N.

Abstract. The problem of finding ways to improve the specific life expectancy of a person is an acute issue
all over the world. During the biological age increasing, number of people has significant deviations from normal
postural condition of the body. The respiratory heart's arrhythmia is one of the functional indicators that reflect
the coherence of the most important body systems’ work, such as: respiratory and cardiovascular. The more
severe respiratory arrhythmia is, the smaller biological age of a person. Indicator of the heart rate variability de-
termines the work of vegetative nervous system and is associated with cardiovascular and nervous diseases. It
was suggested that the results of respiratory arrhythmia changes caused by physical exercises depend on the
body position and it is possible to distinguish between changes induced by physical activity in the parasympa-
thetic and sympathetic section by measuring the parameters in different postures of the body.

The purpose of the study was to reveal the influence of static postures in dynamics with deviation of the
body axis in the sagittal plane on autonomous modulations of vegetative nervous system that may reduce bio-
logical age of the elderly.

Object and methods of the study. The heart rate (HR) parameters in calm inhale and exhale when changing
the position of the body in the sagittal plane in 10 elderly (70-72 years) males without apparent disorders of pos-
ture and diagnosed cardiovascular diseases were taken as the object of research. Biological feedback equip-
ment that allowed recording the parameters of heart rate in inhale and exhale in real time was used to register
HR. When conducting research in strictly vertical position of the body the respiratory arrhythmia was 10+0,32,
which according to the biological age scale of A. Smetankin corresponded to the age of 70. The output heart
rate parameters in inhale and exhale were taken as control ones.

Results of research and their discussion. Data obtained in inhale during the experiment indicates statistically
significant (p<0.001) 5,7% reduction in heart rate with deviation of the body axis backward in the sagittal plane
compared to the control one. It can be explained by a decrease in sympathetic section activity and induction of
parasympathetic activity of vegetative nervous system. In exhale with deviation of the body axis in the sagittal
plane forward and tension in the abdominal muscles, the heart rate is increased on 1,5%, with tension in the
abdominal and lower back muscles - on 0,9% compared to the control ones. It can be explained by the activa-
tion of the sympathetic section of central nervous system. With deviation of the body axis in the sagittal plane,
the heart rate is practically unchangeable.

Thus, the results of the experiment indicate that when there is a deviation of the body axis in the sagittal
plane both forward and backward, the respiratory arrhythmia is significantly (p<0,001) reduced compared to the
control one. The body tilt in the sagittal plane forward with the tension in the abdominal muscles has the worst
impact on the respiratory arrhythmia. At the same time, the respiratory arrhythmia is reduced on 66% compared
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to the control one. The respiratory arrhythmia is 3,40+0,25, which increases the biological age for almost
20 years and corresponds to the age of 90 years. With the body tilt in the sagittal plane backward and tension in
the lower back muscles, the respiratory arrhythmia is 6,00+0,4, which is 40% less compared to the control one
and corresponds to the age of 80-90. When the body is tilted in the sagittal plane forward with the tension in the
abdominal and lower back muscles, the respiratory arrhythmia is 4,60+0,40, which is 54% compared to the con-
trol and corresponds to the age of 80-90.

Conclusions. Thus, during the experiment, negative impact of postural postures with deviation of the body
axis in the sagittal plane both forward and backward on respiratory arrhythmia was revealed. It was established
that postural condition characterized by hypertension of the muscles in the anterior surface of the body with de-
viation of the body axis in the sagittal plane forward has the most unfavorable impact on the parameters of res-
piratory arrhythmia. This is the posture taken by a person involuntary in distress situation. In case of staying in
this posture, life expectancy decreases for an average of 20 years.

The results obtained during the study can be used for individual selection of physical rehabilitation means of
the elderly with cardiovascular diseases during the rehabilitation program development, as well as improvement
of tools for conducting diaphragmatic breathing training under the control of respiratory arrhythmia parameters.
When conducting respiratory training the pressure sensors indicating the appearance of muscle imbalance can
be used additionally.

Keywords: respiratory arrhythmia, postural postures, biological age, biological feedback, muscular imbal-
ance.

CrartTa Hagivwna 15.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3y8aHHs
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Kondpamrok B. M., Koeanbuyk B. I1.,
Bekmumiposa P. M., ®omiu O. O.

BUBUYEHHSA KIHETUKU BUAINEHHA NPOTUMIKPOBHOI PEHOBUHA
3 MNONIIMEPHUX KOMNO3ULYIN MIKPOBIOJION4YHUM METO0OM
B MOEAHAHHI 3 MATEMATUYHUM AHATII30OM

BiHHULBbKMI HauioHanbHUX MeanYHuK yHiBepcuteT im. M. |. Mnporoea

Ons npoBedeHHS CKPWHIHIY KOMOGiHaLii HOBUX
nonimepis Ta NPOTUMIKPOBHMX 3aCObiB MPONOHYETLCS
KOMOiHyBaTK GakTepionoriyHWin MeToq 3 mMatemaTtud-
HUM aHanisom. 3anponoHOBaHMI METOZ, 3acToCcyBanu
AN BUBYEHHS KiIHETUKWU BUAINEHHS OEKaMEeTOKCUHY 3
CeMU Pi3HUX MOMiMEPHMX KOMMO3WLN Ha OCHOBI Noni-
mMeTunMeTakpinaty abo umHK-ocdaTHOro LEeMEHTY.
KiHeTuKy BUAINEHHA JeKaMETOKCUHY 3 aHTUCEeNTUYHUX
OyCVH BMBYanu B yMOBax BiAMUBAHHSA B3ipUiB i30TOHi-
YHMM PO3YMHOM XIOPWMAY HaTpil0 METOAOM «KOMO-
oasie». MaremaTuyHM aHanis nposenu 3a A0MNoMo-
roto Excel Microsoft Office. 3 BukopuctaHHaM Takoro
MeTOAy KiHeTuKa BMAINEHHs NPOTUMIKPOBHOI pedoBu-
HW 3 NONIMEPHUX KOMMO3WLIN ONUCYETBbCH Yy BUrNAAi
MaTeMaTUYHUX PiBHSAHb, WO AAa€ 3MOry nNporHosysaTtu
TPUBanICTb NPOTUMIKPOOHOI eheKTMBHOCTI Ta BM3Ha-
yaTu KinbkicTb BuAaineHoi peyoBuHU. OTpuMaHi pis-
HSIHHS Ta rpaddikn ekckpedii BigobpaxatoTb 3aKOHOMI-
pHOCTI, AKi 3anexaTb Bif (i3NKO-XiMiYHNX BNacTUBOC-
Ten CKIagoBNX PEYOBUH Y MOMIMEPHUX KOMNO3NLAX.

Knto4yoBi cnoBa: nonimepHa npoTumikpobHa Kom-
no3uuisi, apMakoKiHeTMKa, AEKaMETOKCUH.

3B’A30K pob6OTM 3 HAyKOBUMMM MNporpamamm,
nnaHamu, Temamu. [laHa poboTta € dparmeHTOoM
HOP «BuB4yeHHs 6araToBEKTOPHOCTI BracTUBOCTEMN
NiKapCbKOro aHTUMIKpOOGHOro npenapaTy AeKameTokK-
CcvHY® Ta 1oro nikapcbkux dopm», Ne aepx. peectpa-
uii 0115U006000.

BcTyn. MNonimepHi aHTUMIKpoGHi KOMNO3uLii BUKO-
PUCTOBYIOTLCS Y Cy4vacHin MeauuuHi Ans nonepe-
OXKeHHS iHdiKyBaHHs BUPOGIB MeAMYHOro NpusHayeH-
Hsl, B IKOCTi CUCTEM NOKanbHOI JOCTaBKM NPOTUMIKPO-
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OHUX peyvoBuWH, 3 MiKyBanbHOK MeTow. 30Kpema Mic-
ueBe BUKOPWUCTaHHA noniMeTunMmeTakpinaTHux
(MMMA) KoMnosuuii HacudeHnx aHTUbioTMKaMm Mok-
pawye pesynbTatu IiKyBaHHS BiOKPUTUX Mepenomis
[1]. AHTUMIKPOBHI peqyoBWMHM, LLO BMKOPUCTOBYIOTb B
cucTemax rokanbHOI JOCTaBKU, SKi e HedaBHO edhe-
KTMBHO BMMAMBanM Ha 30ygHWKIB paHOBOI iHAEKL,
WBMOKO BTpavaloTb CBOK e(EKTVMBHICTb, 3aBASKU
PO3NOBCIOAXKEHHIO NOMIPE3UCTEHTHNX MIKPOOPraHi3MiB
[2]. 3pocTaHHA KiNbKOCTI iH(peKUinHMX ycknagHeHb Ta
BaXKICTb 1X JliKyBaHHS NiALUTOBXY€E 4O PO3POOKM HOBMX
KOMNo3uuii 3 NpoTUMIKpobHMMK BRnacTueBocTamMu. B
AKOCTI MaTpWYHOro maTtepiany Ans Takux KOMMo3uuin
BMKOPUCTOBYIOCTb Pi3HOMaHITHI 3a CBOiMM i3nKo-
XiMiYHMMM BRIACTUBOCTSAAMM CMOMYKK, TaKi SK KiCTKOBUN
uemeHT (nonimeTunmMeTakpunar), cynbdaT abo doc-
daTt kanbuijtlo, rigpokcunanaTut, psg  CUHTETUYHMX
MegunyHux nonimepis. Ha ui matepiann agcopbytoTb
LUMPOKUIA Neperik NPOTUMIKPOOHMX PEYOBUH, L0 Ma-
I0Tb Pi3HY 30aTHICTb OO0 PO3YMHEHHSA Yy maTpuui Ta
BionoriyHmx pignHax [3].

Ha eTtani AokNiHIiMHOro AOCNiQXEeHHS Taknx KOMMo-
31U NOCTae NUTaHHS BM3HAYEHHSA 3aKOHOMIPHOCTEN
BUAINEHHS NPOTUMIKPOOHWX pEYOBUMH Yy OTOuyloue
cepeposuLle. IcHye psa POTOXIMIYHMX MeTOAIB, SKi
[03BOMSAOTE BCTAHOBWMAM KOHLEHTPALil0 PEYOBUH Y
entari, NpoTe BOHW ManogocTynHi Ta noTpebyioTb
JopaTkoBoi kBanidgikauii. B Hawomy gocnimjkeHHi ans
BMBYEHHS LbOro MpoLecy Mu BuKopucTanu mikpobio-
TNOriYHMIN MeTof, «KOoNnoAda3iB» NoeaHaBLUM MOro 3 Ma-
TeMaTUYHUM aHanizom 3a gornomorot Excel Microsoft
Office. Takui cnoci6 [o3BONSE B YMCNOBOMY BUPasi
onucyesaTn apMakoKiHETUYHI BRacTUBOCTI HOBUX
CMosyK Ta NPoBOAUTY iX CTATUCTUYHE MOPIBHAHHS.
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Puc. 1. MNiBcchepn — BycmHm 3 nonimeTunMmeTakpunary,
biocutany CuHtekictb BKC 11 Ta gekameToKCuHy

MeTta pocnigxeHHA: po3pobUTM MeToaWKY BU-
3HaYeHHS KiIHETUKM BUAINEHHSA NPOTUMIKPOOHOI Aito4oi
pPEeYoBMHM 3 NOMIMEPHOI KOMNO3WLT 3 BUKOPUCTaHHAM
MikpoBionoriYHMX MeToAiB Ta MaTeMaTUYHOro aHanisy
ONS OUiHKN edEKTUBHOCTI CyvacHWX 3acobiB imnnaH-
TaLiNHOT aHTUCENTUKN.

O6’ekT i MeToau pocnigxeHHA. byno BUroTos-
NeHo 7 3paskiB nonimepHoi aHTUMIKpOGHOT KoMNo3unuii
3 pisHUM gakicHMM cknagom. Komnoaudii Ne |, 11, 111, 1V,
V gaenanu cobot cymiw nonimeTunmMeTakpunaty
(MMMA), 6iokomnoanTty CuHTekicTb (BapiaHT BKC 11)
Ta AEKaMETOKCUHY Y Pi3HOMY cniBBigHOLEHHi. OCHOBY
komnoauuin VI Ta VIl cTaHOBMB LMHK-bocdhaTHU Le-
mMeHT (Li®LL), Lo BMKOPUCTOBYETLCS Y SIKOCTI NNomoy-
BanbHOro mMatepiany y ctoMaTonorii.

KoxHa 3i CTBOpPEHHMX KOMMO3uLi BigpisHANach
3a KOHLEeHTpauieto aHTUcenTnka AeKameTOKCHHY, CTy-
neHem agcopbyro4oi 34aTHOCTI MaTPUYHOI OCHOBU Ta
il 3gaTHicTio oo 6iogerpagauii y Bogi. Lli daktopu €
OCHOBHUMM LLO BNANBAIOTb HA BUAINEHHA PEYOBUH 3
noniMepHNX CMCTeM JoKanbHOI AOCTaBKM Mpenapartis
[4, 5]. Nicna 3miwyBaHHS CyXMX KOMMOHEHTIB CyMillen
[0 HUX Jogasanv noniMepusartop, a nicns 3aTtBepaiH-

Mikpo6Gionoris

HA OTpMMyBanu 3pasku y BUMMA4i OQHAKOBMX MiBC-
dep - 6ycuH. Li aHTucenTuyHi 6ycuHM BUKOPUCTOBY-
Banu y AKOCTi 3paskiB AN nofanblUMX eKCNepUMEHTIB
(puc. 1).

KiHeTuKy BMAINeHHs 0eKaMeTOKCUMHY 3 aHTUCENTU-
YHMX OYCWH BMBYaANM B YMOBax BiAMMBAHHSA B3ipLiB
i30TOHIYHMM PO34YMHOM XFMOpMAY HATPild MEeToAOoM
«Kkonogasie». Ond uboro aHTMcenTuyHi 6ycuHmn iHKyby-
Banu y 1 mn i30TOHIYHOrO PO34MHY, B KU BUAINSABCA
[eKkameTOoKCuH 3 OycuH i yTBOptoBaBcsa entart. Metoq
«KOnopgsAsiB» 3acHoBaHWM Ha Avdysii 4OCHiAXyBaHMX
npenaparTiB B arapu3oBaHe NoXmeBHe cepeposuue. B
yawkmn [etpi HanuBann 10 mn cTtepunbHoro MIIA.
lMicns 3acTuraHHs Wapy Ha HbOro NOMiLLann CTepunb-
Hi UMNiHapW 3 HepXkasitoyoi ctani (Bucota 10 MM, BHy-
TPiWHIA giameTp 6 MM) i 3anMBanu iX po3nnaBneHnv
iHbikoBaHuM arapom ob’emom 15 mn. IHdiKyBaHHS
arapy npOBOAMNM CycreHsied [[0060BOi  KynbTypu
S. aureus 209 3 pospaxyHky 500 TuC. MIKpOGHUX Tin
Ha 1 mn. lMicna 3acturaHHs Apyroro wapy arapy Uyni-
HOPW BUMUMAanu, OO NYHOK, WO YTBOPUINCS, BHOCUIU
no 0,05 mn entoaTty. Entoat Bigbupanu yepes 2, 8, 12,
24, 48, 72, 96 roguH nepebyBaHHA aHTUCENTUYHMUX
OYCVH Y i30TOHIYHOMY PO34MHi. [INs BU3HAYEHHS LUBK-
[OKOCTi entouii AeKaMEeTOKCUHY 3 aHTUCENTUYHUX OYCUH
nicna Bigbopy 0,05 mn entarty, NPoBOAUNN 3aMiHY
i30TOHIYHOrO PO34uHy (puUc. 2).

B ogHin vawui MeTpi BuNnpo6oByBanu akTUBHICTb
eKcrnepuMeHTanbHNX 3paskiB i KOHTPOSHD. AHTUMIKPO-
OHY aKTMBHICTb KOXHOrO 3paska BMBYanu y TpuKpaT-
HOMY NOBTOPEHHiI JOCiAiB 32 30HOK 3aTPUMKWN POCTY
HaBKOMO «KOMOAA3s1». 30Ha 3aTPUMKM POCTY Hanpsmy
3anexXuTb BiJ KOHLEHTpALjii JeKaMEeTOKCUHY Yy BHece-
HOMY po34uHi abo entoati. B AkocTi KOHTponto BKKO-
pucTOoBYBanu po3BeAeHHA AEKaMETOKCUHY 3 BiJOMOI
KOHLIEHTpAU€t0.

Pe3ynbTat pocnigkeHb Ta iX OGroBOpPEeHHS.
3a 30HaMKU 3aTPUMKW POCTY HABKOMO KOHTPOMbHUX

Puc. 2. AHTnGakTepianbHa akTUBHICTb entoaTy 3 noniMepHux komnosuuin y nepuy (1), apyry () Ta tpetio (lll) noby BigMu-
BaHHs. MeTop «konogasis». (10, 20, 50, 100, 200 — KOHLEHTpaL|ist AeKaMeTOKCUHY (MKM/MI1) y KOHTPOMbHMX NyHKax Ans
nobynoswu kanibpoBo4Hoi kpueoi. Il, 1l, IV, V, VI — Hagnucu kono NyHoK BiANoBigaloTb HOMepaM MoniMEPHUX KOMMO3ULLN
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Puc. 3. LWLikana nepepaxyHKy 0N BU3HAYEHHSI KOHLEHTpauii
[eKkaMeTOKCUHY y entoaTi. [JoCcToBipHiCTb anpokcumadii —
R2 =0,98; p = 0,0009

NYHOK, B SIKi BHOCUNN PO34YMH OEKaMETOKCUHY y Bido-
MUX KOHLeHTpaLisix, nobyaoBaHo KanibpoBOYHY LiKa-
ny Ta popmyny nepepaxyHky (pmc. 3).

MoegHaHHA MikpobionoriYyHOro MeToay  «KOJlo-
O43iB» Ta MaTtemMaTWyHOro aHanisy Ayxe geTtarnbHo
Onucye Ta iNICTPYE 3MiHM Y NPOLLECi BUAINEHHS aHTU-
CeNnTMYHOI PEYOBMHM i3 CTBOPEHNX Komnosuuii. OTpu-
MaHa c¢opmMyna A03BONAE€ BMU3HAYaTU KOHUEeHTpauil
OEKaMEeTOKCUHY, WO MICTUTbCA Y KOXHOMY 3pasky
enaty Ha pi3HMX eTanax QJocnigy, MnporHosdyBaTu
3MiHM Ta nepegbavatu KinbKiCTb MNPOTUMIKPOBHOI
peyoBUHM, WO Oyae BuaineHa 4vepes NEBHWUIA 4ac.
Tak, BCTaHOBMEHO, LLIO HaWbinbLla KinbKicTb Aekame-
TOKCWHY, BUAINAeTbCa y nepluy goby (puc. 4). Pospa-
XyHKM Ta rpadiikv Biga3epkantolTb SK Ha KiNbKiCTb
BMAINEHOro AeKaMeTOKCUHY BNAMBae NOro KOHUEHTpa-
Lis y noniMepHin koMnosuuii Ta martepian maTpuyHoI
OCHOBM.

Taku meTof Aae 3amory onucaTu KiIHETUKY BUBINb-
HEHHS1 JeKaMeTOKCUHY 3 OYCMH MoNiHOMIHaNbHUM piB-
HSIHHSIM, po3paxoBaHuM 3a gonomoroto Excel Micros-
oft Office. Hanpuknag gns B3ipuiB, BUrOTOBMEHMX 3
komno3uuii N2 V BOHO Mae Takun BUrMsA;

JderaMeToRCHH, MKT

Mominvepi

72

9
Tpusaaicte enouil, roa
Puc. 4. lWopo6oBa ekckpeLis ekaMeTOKCMHY B YMOBaXx
BMMMBaHHA AekameToKcuHy 3 komnoauuii NeNe [l1, 1V, Ta VI,
Ha ocHoBi [MounHaoum 3 Apyroi 406N 3HKEHHS KOHLIEHTpa-
Lii npenaparty BigbyBanocb 3a MOHOEKCNOHEHLianbHUM
3akoHoMm (KoediuieHT anpokcumauii R2 — 0,92)
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) KOMIOSauii

[KoHueHTpauis nekameToKCuHy] =
=19,35x° — 187,2 x*+ 527,7 x — 355,1

e X — KiNbKiCTb Ai6, NpoTarom skmx BiabyBanoch BUBIMb-
HEeHHs1 JeKaMeTOKCUHY 3 aHTMCEeNnTUYHUX BycuH (puc. 5).

Baxnueum y npoueci CTBOPEHHs KOMMo3wuuin 3
aHTUMIKPOOHUMW BNACTUBOCTAMU € OTPUMAaHHA Takux
mMaTepianis, ki TpMBano Ta piBHOMIPHO BMAINSANM 6 y
OTOYyloYE CepefoBULLIE aAHTUCENTUYHY PEYOBUHY B
KOHLIEHTpaUisiX, AOCTaTHIX ANA CTBOPEHHS MiCLLEBOro
aHTUCENTUYHOro pexumy [6]. PisHOMaHITTS cyyacHux
nonimepis Ta ximionpenapaTiB pobuTb Maixe HEOCSXK-
HOHO KiNbKiCTb X kOMGiHaUin. [yxe Baxn1MBO Ha eTani
nabopaTtopHoro aHaniy MaTn MeTog, skuin 6u 1o3Bo-
NB NPOBECTU CKPIHIHI Ta 0b6paTh HanbinbLL nepcrnek-
TUBHI CNONYKN ANS BUBYEHHA Ha TBapuHax Ta B KIiHi-
ui. Came 3any4yeHHss MOXIIMBOCTEN KOMM'HOTEPHUX
nporpaMm [awTb 3MOry Hao4HO MpointocTpyBatM Ta
onucaTu Taki NPoLUecK, NONErwnTr iX CIPUAHATTS.

BucHoBok. HaBegeHi BuLle piBHAHHA Ta rpadikv
eKckpeLii aitlo4oi pevyoBMHN y pigky dasy Bigobpaxa-
I0Tb 3aKOHOMIPHOCTi, 0ByMOBNEH i3nKO-XiMiYHMUK
BNacTMBOCTAMM CKIagoBUX MOMiMepHOi Komnosuuii. 3
BUKOPUCTaAHHSIM OMMCAHOro MeToay KiHeTuKa BUAineH-
HS NPOTMMIKPOOHOT PeYOBUHN 3 MOMIMEPHMX KOMMO3M-
L ONUCYETLCA Y BUMNAAI MaTeMaTUYHNX PiBHAHB, WO
[ae 3Mory Bu3HayaTu KOHLUEHTpaLito BUAINeHoi peyo-
BMHW B JOKYCi pO3TallyBaHHsi MOMiMepHOi YacTku Ta
NpOrHo3yBaTy TPUBAnICTb NiATPUMKN aHTUCENTUYHOIO
PEeXUMY y TKaHUHAaX.

MepcnekTnBmM nopganblmux AochimkeHb. Buko-
PUCTaHHS [OaHOro MeTody [A03BONUTb 38 KOPOTKUN
TEPMIH MPOBECTU CKPWHIHF MOMIMEPHUX KOMMO3WULLiA,
MaTPUYHOK OCHOBOK SIKMX € MoniMepHi maTepianu
Pi3HUX XiMiIYHMX FPYN, BU3HAYUTU, 38 SKUMUN 3aKOHOMI-
PHOCTSIMU BUMBINBbHIOTBLCS XiMioTepaneBTUYHI npena-
paTtu, WO BiAPI3HAOTLCS 3a NPOTUMIKPOOHWM CrekT-
poMm, K Ui npouecu BigbyBalTbCA NPWU 3acTOCYBaHHi
X KOMOiHaLin.

125
2 y=19,358x%- 187,2x> + 527,79x - 355,18
5 R*=0,8386
£ 100
-]
-
Z 75
2 .
s s Fonmosiia Ne |
g 50
=
z
_.3"{ 25
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Puc. 5. MogentoBaHHs ekckpeLii 4eKaMeTOKCUMHY 3 KOMMO-
3uuii Ne V B ymoBax BuMuBaHHs. KoediuieHT anpokcumallii
piBHAHHA R2 = 0,84
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YOK 691.175.5/.8:615.28:[579.61+519.6:531.3]

M3YYEHUE KMUHETUKU BbIAENEHNA MPOTUBOMUKPOBHOIO BELLECTBA

U3 NONUMEPHbIX KOMMNO3ULIMN MUKPOBUONOMMYECKUM METOOM

B COYETAHUU C MATEMATUYECKM AHAITN3OM

Kondpamiok B. H., Koeanbuyk B. I1., Bekmumupoea P. M., domuH A. A.

Pestome. [Ins npoBeAeHMs1 CKPUHMHIa KOMOMHALUWMA HOBbLIX MONIMMEPOB M MPOTMBOMWMKPOOHbLIX CPeacTB
npegnaraeTca KOMOMHMpPOBaTb GakTEPMONOrMyeckuin MeTod C MartemaTMydeckum aHanusom. pegnoXxeHHbI
MeToA NPUMEHWUNN AN U3YYEHUS KNHETUKM BblOENEHNS] AEKAMETOKCUHA N3 CEMU Pa3NNYHbIX NONMMEPHBIX KOM-
No3nuUMA Ha OCHOBE MoNUMeTUNMeTakpunaTa Unn LMHK-ocdaTHoro uemeHTta. KuHeTuky BblaeneHns gekame-
TOKCMHA M3 aHTUCENTMYECKUX BYCMH M3ydanu B YCrNOBUAX OTMbIBaHMA 006pasLoB U3nonorniyeckum pactTBOpoMm
MEeToOOM «KornogueB». Marematuyecknii aHanua npoeenu ¢ nomolbio Excel Microsoft Office. C ncnons3osa-
HMEM TaKoro MeToda KMHEeTUKa BblAeneHusi MPOTUBOMMKPOOHOrO BeLLEeCTBa M3 MOSMMMEPHBLIX KOMMO3WLMNA
OnuCbIBaeTCA B BUAE MaTEMATUYECKNX YPaABHEHWI, NO3BOSSIET NPOrHO3MPOBAaTb NPOLOIKUTENBHOCTL NPOTMBO-
MUKPOOHOM 3h(hEKTUBHOCTM N ONPEAEnsiTb KONMMYECTBO BbIAENEHHOrO BellecTBa. [onyyYeHHble ypaBHEHUS U
rpacomKn 3KCKpeL MM OTpaxkalT 3aKOHOMEPHOCTU, KOTopble 3aBUCAT OT (PU3NKO-XMMUYECKUX CBOWCTB COCTaB-
NSOLLMX BELLECTB B NOSIMMEPHBLIX KOMMO3ULMSIX.

KnroyeBble cnoBa: nonumMmepHas NpoTMBOMUKPOOHast KOMMNO3MLMs, hapMakoKMHETUKA, AEKAMETOKCHH.

UDC 691.175.5/.8:615.28:[579.61+519.6:531.3]

Examination of the Kinetics of Antimicrobial Substance Release from

Polymer Compounds by Using Microbiological Method in Conjunction

with Mathematical Analysis

Kondratyuk V., Kovalchuk V., Bektimirova R., Fomin O.

Abstract. Antimicrobial agents that have recently been effective in the wound infections treatment are rap-
idly losing their effectiveness due to the development of microorganisms’ resistance. New polymeric materials
constantly appear, promising the creation of systems for the local delivery of chemotherapeutic agents. At the
stage of such compounds’ preclinical study, the question on the determination of patterns of antimicrobial re-
lease in the environment arises. Within current study, the microbiological "wells" method was used to examine
antimicrobial excretion, accompanied with mathematical analysis using Microsoft Excel. The pharmacokinetic
properties of new compounds can be numerically described and statistically compared by means of this method.

Materials and methods. Seven samples of a polymer antimicrobial compounds were made, which presented
a mixture of polymethyl methacrylate (PMMA) or zinc phosphate cement, biocomposite Synthe-Bone and de-
camethoxin in different ratios.

Each of the created compounds was distinguished by the main factors influencing the substances’ release
from the polymeric systems of local drugs delivery, like: decamethoxin concentration, the adsorption capacity of
the matrix base and its biodegradability in water.

Microbiological method of "wells" accompanied with mathematical analysis conducted by means of Micro-
soft Excel was used to describe the antimicrobial excretion.
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Results. The antimicrobial activity of each sample was studied in triplicate repetition by the inhibition zone
around the "well", which is directly dependent on the decamethoxin concentration in the solution. By inhibition
zones around the control wells, where decametoxin solution was put at known concentrations, a calibration
scale and a conversion formula were constructed. This formula allows us numerically describe the pharmacoki-
netic properties of new compounds and carry out their statistical comparison. The kinetics of decamethoxin
release from certain samples has been described by a polynominal equation that allows to predict the duration
of the antibacterial effect of the compounds and to calculate the amount of the drug released at established
intervals.

Conclusions. Using this method, the kinetics of antimicrobial substance release is described through mathe-
matical equations, which allows predicting the duration of antimicrobial efficacy and determining the amount of
the released substance. The equations and graphs of decamethoxin excretion reflect patterns that depend on
the physico-chemical properties of the constituents in the polymer compounds.

Keywords: polymer antimicrobial compounds, pharmacokinetics, decamethoxin.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3y8aHHs
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COUIAJNIBHA MEQULUINHA, OPTrAHI3ALIA
TA YNPABJIIHHA OXOPOHOIO 340POB’A
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Jlawkyn 3. B., Kypoyka B. J1., Bi6uk I. I.,
Yemupucoe B. B., AepameHko B. C.

NMOPIBHANIbHUN AHATI3 ®AKTOPIB PU3UKY
Y HOJ10BIKIB TA XXIHOK NPALIE3AATHOTI O BIKY,
XBOPUX HATINEPTOHIYHY XBOPOBY

03 «3anopi3bka MmeguyHa akagemisa nicnagunnomMHoi oceitn MO3 YkpaiHu»

lnepToHiyHa xBopoba 3acnyroBye Ha nepLuovep-
roBy yBary He nuiie 3 Meauko-coLianbHOoT TOYKKU 30py,
a M BMXOASYM 3 peanbHUX MOXIMBOCTEWN BNMMBY Ha
Hei. Ha perioHanbHOMY Ta MicLLEBOMY piBHAX HeObXia-
HO NPOBECTW AeTanbHUIM aHarni3, AKMN BKINOYaE CTaH
3[0pOB’A HAaCeneHHs Ta NPUYNHN HEPIBHOCTI 3a Nokas-
HYKamMu 300pOB’A cepef, Pi3HMX KaTeropin HaceneHHs,
Hacamnepen apTepianbHOI rinepTeHsii, aka B CTPYKTY-
pi BCix 3axBOpIOBaHb CMCTEMW KPOBOODLIry CTaHOBUTb
0o 48%. Cepep hakTopiB p13nky, LLO BNAMBaKTb Ha
3axBOPIOBAHICTb i CMEPTHICTb Bif rNepTOHIYHOI XBO-
pobu, HanbinbLwWi BNAMB MakoTb, 3a AYMKOK PeCrnoH-
OEHTIB-4YOMOoBIKiB, KypiHHA, TKa 3 BUCOKMM BMICTOM
TBAPWHHMWX XWPIB, ManopyxnmBun cnocid xmtrs, 6es-
COHHs1, HagMipHa Bara, HagMipHe BXWBaHHS arkoro-
N0, a PecrnoHOEHTU-XKIHKN 3a3Hauunu nepegycim ma-
nopyxnumeui cnocib XuUTTA, HagMipHy Bary Ta Xy 3
BMCOKMM BMiCTOM TBapuHHMX XupiB. MNepeBaxHa binb-
WICTb PECnOHAEHTIB He NpuUAINAe CBOEMY 340POB'I0
HanexHoi yBaru, MOCTINHO BXMBaKTb MPU3HAYeHi i-
KapsMu FinoTeH3uBHi 3acobu MeHLUe MOMOBUMHU pec-
noHaeHTiB, BuByeHHa Ta aHania daktopis, WO Npus-
BOASATb A0 BUMHMKHEHHS TNEPTOHIYHOI XBOpOOM noka-
3anu, Wo Ang iX npoginakTUkM Ta 3HWKEHHS pPiBHS
3aXBOPHOBAHOCTI HEOOXiAHO PO3pPOBUTU CUCTEMY 3axO-
[iB, CpsAMOBaHMX Ha MOMIMNWEHHA opraHisauii cucre-
MU NpodiNakTUKM Ta CTUMYMOBAHHS rOTOBHOCTI nai-
€HTIB BUKOHYBaTW pekomeHaauii nikaps.

KniwoyoBi cnoBa: aHanis, ¢aktopu pusuky,
YOMOBIKM, XiHKM, Npaue3gaTHUN BiK, riNepTOHIYHA XBO-
poba.
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38’5130k po6OTM 3 HayKOBUMMM MNporpamamm,
nnaHamn, Temamu. Poborta € dparmeHtom HOP
«Mepuko-couiansHe O6rpyHTYBaHHSA yOOCKOHANeHHs
poboTn nikaps 3aranbHOI NpakTUKK/cCiMenHoi Meanum-
HU B ymoBax pedopMyBaHHS ranysi OXOpOHU 340po-
B'a», Ne nepxaBHoi peecTpadii 0113U001603

BcTyn. lNnepTtoHiyHa xBopoba (X) — ronoBHww
(hakTop pU3NKY PO3BUTKY XBOPOO cCMCTEMMU KpOBOODIry
Ta € HO30SOrYHOK OANHMLEID, SIKa 3acryroBye Ha nep-
LLIOYeproBy yBary He nuie 3 MeguKo-coLiarnibHOT TOYKM
30py, a 1 BUXOASYM 3 pearibHUX MOXIMBOCTEN BNNUBY
Ha Heil [1, 2]. Big apTtepianbHoi rinepteHsii (Al) cTpax-
Aae 6nmsbko 25% [OpPOCoro HaceneHHst CBiTy, Nowm-
peHicTb, 3a nporHo3amu, y 2025 poui 3pocte go 1,5
mnpa. ocib, a 7,6 MnH nepegyacHux cmepten (6nmsbko
13,5% Big 3aranbHoro 4ucna), 54% iHcynbTiB | 47%
NoAiN, BUKINMKAHMX iLLEMiIYHOK XBOPOOOIO cepus, BUHN-
Kae BHaCNigoK BUCOKOrO apTepianbHOro Tucky [6].

3a nepiog 1999-2013 pp. B YKpaiHi 3pocnu noka-
3HWMKN BUSIBNIEHHSA XBOPUX 3 apTepianbHO0 rinepTeHsi-
€0, LiepebpoBackynspHo naTtonorieto (y Tomy ynichi i
acouinosaHoi 3 Al); crnocTtepiraeTbCa TeHAEHLUis [0
3HWKEHHST MOKa3HWKIB MOLUMPEHOCTI iHCYNbTIB cepep,
aopocnux i npauesgaTtHux, B T.4. i acouinosaHmnx 3 Al.
CMepTHICTb Bif CYAWHHUX YpaXeHb MO3KY 3MEHLUM-
nace Ha 12,9% (cepea npauesgaTHOro BiKy — Ha
23,2%); Big iHCYNbTiB NOKA3HMK 3HAYHO 3piC Y AOPOC-
nnx (22,6%), ane He- 3Ha4YHO 3MEHLUUBCA y Npaue3aa-
THUX (—2,2%) [3].

Ha perioHanbHOMY Ta MicLeBOMY piBHAX Heobxia-
HO NPOBECTM AeTanbHUM aHani3, AKMN BKIKOYaAE CTaH
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3[0pPOB’S HACENEHHS Ta NPUYUHM HEPIBHOCTI 3a NOKa3-
HVYKamu 300pOB’A cepef Pi3HMX KaTeropi HaceneHHs,
CTaH pPecypCHOro i TexHOoMoriYHoro 3abesneyeHHs
CUCTEMM TPOMAACLKOrO  340POB'A,  AOCTYMHICTb
(chisnyHa, diHaHcoBa) Ta SIKICTb NOCHYr FPOMaACbKOro
3[10pOB’AA, piBEHb BMNINBY CUCTEMU rPOMALCHLKOrO 3/10-
poOB’s Ha Meaunko-gemorpadiyHy CUTyaLito B perioHi. Y
X0Zi NpOoBeAEHHST KOMYHIKaLii 3 F[POMaACbKOro 340po-
B’ KOMYHiKaToOpu MalTb nepeadaynTu: — CTBOPEHHS
OCHOBHOrO mxepena iHgopmadii po3paxoBaHOro Ha
BCi PiBHi ynpaBniHHA Ta Pi3Hi LinboBi rpynu KOMyHika-
TMBHOrO BMMMBY; — [OOHECEHHs AudepeHuiioBaHoi
iHpopmauii 40 UiNbOBUX rpyn KOMYHIKaTUBHOIO BNU-
BY; — (bopMyBaHHSI rpomMagcbKoi AyMKM Ta NOBELiHKM
HaceneHHsa LWOAO BiAMOBIAANbHONO CTaBNEHHSA A0
0CoBbnCTOro 340POB’S, YCYHEHHS (DAKTOPIB HEraTMBHO-
ro BNAMBY Ha 300POB’S Ta CBOEYACHOIO 3BEPHEHHS 3a
Meam4yHoo gonomoroto [5, 8, 9].

AHani3 couianbHO-eKOHOMIYHUX 30UTKIB Big 3a-
XBOPIOBAHOCTI, BTPAT AepXXaBu Ha BUNNaTty JONOMOru
y 3B’A3KYy 3 TMM4YaCOBO Henpaue3faTHICTIo Ta iHBani-
[OHICTI0, NepeyacHoO0 CMEPTHICTIO Big xBopob cucTe-
Mu kpoBoobiry (XCK) € BaxxnmBmnmMm KpokoM A0 obrpyH-
TyBaHHS HEOOXigHOCTI NPUNHATTSA 3aX04iB Ha AepKaB-
HOMY Ta perioHanbHOMYy PpiBHi WOAO0 NPOdINaKTUKM
LUMX 3axBOPHOBaHb, Hacamnepen apTepianbHOi rinep-
TEH3ii, IKa B CTPYKTYpi BCiX 3axBOpHOBaHb CUCTEMM
KpoBoObiry ctaHoBUTb 40 48% OTpumaHi AaHi gaioTb
nigcTaBy CTBEpPAXYBaTH, WO CTauioHapHe Ta ambyna-
TopHe nikyBaHHA nauieHTiB 3 XCK € Taxkum diHaHco-
BMM THArapem Ansi XBoporo i horo cim'’i [4, 10].

OpHieto 3 akTyanbHUXx nNpobrnem € BCTAHOBIEHHS
YMHHWKIB, SIKi BMMMBalOTb Ha (POpMyBaHHSA MEBHOrO
piBHSA KOMMNMaeHca. Y LUbOMY KOHTEKCTi ocobnma posnb
HaneXxuTb PI3HOMAaHITHUM MCUXOMOriYHUM hakTopam,
AKi  onocepedkoBYlOTb  e(EeKTUBHICTb  NiKyBanbHO-
peabiniTauiiHux 3axogiB. Ha TenepiwHin yac 3anuvwa-
€TbCA HEBUPILLEHOK HWU3KA CKNagHUX TEOPETUYHUX i
NPaKTUYHMX MUTaHb, NOB’A3aHMX i3 KOMNIAEHCOM naui-
€HTIB i3 rinepToHiYHOK XBOPOOOID, a came: He BU3HaYe-
HO [OMIiHYIOYI TUNM KOMMMA€EHCa, BIACYTHI cuctemaTtu-
30BaHi ySIBMNEHHS LWOAO0 3aKOHOMIpHOCTEN 1oro dhopMy-
BaHHS Ta HE BWUAiNIEHO OCHOBHI MCUXOMOTiYHI dhakTopw,
SKi BNIMBAKOTb Ha MOro oyHKUioHyBaHHSA [7, 11, 12].

MeTa pgocnigkeHHsA: BUBYEHHSI Ta NOPIBHANbHNN
aHani3 pakTopiB pU3nKy y YOMOBIKIB Ta XIHOK npaues-
[AaTHOrO BiKy, XBOPUX Ha TNepTOHIYHY XBOPOOY.

OG'ekT | MeTOAM AJOCHiMAKEHHA: cucTtema npodi-
NakTUK1 apTepianbHOI rinepTeHsii y npauesgaTHoro
HaceneHHs. Y xoai 4oCnigXeHHS BUKOPUCTAHO HACTy-
MHi MEeToAn: CTaTUCTUYHWNIA, EKCNEPTHUX OLIHOK, aHKe-
TYBaHH4, COLONOTiYHUNA.

Pe3ynbTaTn gocnigkeHHA Ta iX 0GroBopeHHs.
3a gna uinen gocnigxeHHs Ha kadpeapi couianbHoi
MeOMLUMHK, OopraHi3auii i ynpaBniHHA OXOPOHO
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300pOB'A Ta MeaMKo-CoLianbHOI ekcneptuan ©6yno
po3pobneHo aHkeTy «KapTa XBOpOro Ha rinepToHiYHY
XBOpOOy» sika Bkntoyae 20 nNMTaHb OO PECMOHAOEHTIB.
HocnipxeHHo niggani Bignosigi 290 pecnoHOEeHTIB
(yonosikiB Ta XiHOK MpauesgaTHoro Biky). Cepea HuX
O6yno 169 vonosikie Ta 121 iHKa, XBOPUX Ha rinepTo-
HiYHYy xBOpOOY. MNpoBeaeHUM SOCHiAXEHHSIM BCTAHOB-
NeHo, WO HanbinbLy NUTOMY Bary Manu pecrnoHAeHTH
3 3arafnbHUM cTaxeM poboTn 15-20 pokis, y YOMOBIKiB
52,6%, a y xiHok 49,9% BignosigHo. Cepea pecnoH-
OeHTiB npauoTb po3ymoBo 57,4% 4vonosikiB i 76,0%
XIHOK, @ nepeBaxHo cugsiia poboya nosa mae micue y
55,0% Ta 66,1%, BignosigHo. Buwy ocBiTy maloTb
33,7% 4onosikiB Ta 37,2% XiHOK, a cepefHI0 cneujia-
nbHy - 40,2% Ta 37,2%. Ha cBoi He3agoBinbHI colia-
neHo nobyTtosi ymoBM Bkasano 4,1% 4onosikiB Ta
14,9% xiHok, B wnobi Oyno 65,7% 4yonosikiB Ta
47,9% XiHOK.

Hanbinbworo BnnvBy Ha 340pOB'S MOAen, Ha
AYMKy BCbOro 3arany pecrioHAeHTIB, JOBOANTLCS O4i-
KyBaTu Bif NOBEAIHKOBOro 3yCUNNs caMoi IOAMHU
(65%), pani nayTb YMOBM XUTTS, YMOBWU Mpaui, cnag-
KOBICTb, pPiBEHb PO3BUTKY MeauumHmn (35%).

Cepen akTopiB pu3suKy, LLO BNNMBaKOTb Ha 3a-
XBOPIOBAHICTb i CMEPTHICTb Bif riNepTOHIYHOI XBOPO-
6K, 32 OYMKOI PecrnoHOEHTIB-4OMOBIKIB, HaNbIinbLINA
BMAMB MakTb KypiHHA (56,2%), >ka 3 BUCOKMM BMiC-
TOM TBapUHHMX XupiB (42,0%), manopyxnmeui cnoci6
xutTa (34,3%), 6e3coHHs (31,9%), HagmipHa Bara
(30,2%), HagmipHe BxuBaHHA ankoronto (29,6%), yac-
Ti emouinHi ctpecn (29,2%). PecnoHAEHTU-XIHKK 3a-
3HaYMNM HaCTYMHI hakTop pU3KMKY, O BNNNBAOTb Ha
3aXBOPIOBAHICTb | CMEPTHICTb Bif rNEepPTOHIYHOI XBO-
pobu: manopyxnusun cnoci6b xutta (58,7%), Hagmip-
Ha Bara (36,7%), >xa 3 BUCOKMM BMIiCTOM TBapWUHHUX
Xupie (29,7%), 6e3coHHsa (15,7%), 4acTi eMmOoUinHi
ctpecwu (9,9%), HagMipHe BxuBaHHs ankoronto (7,4%),
KypiHHA (3,3%). 3a AaBHICTIO 3aXBOPHOBaHHS HaMbinb-
Wy nutoMy Bary mMaB nepiog 5-10 pokiB y 4OmnoBikiB
(20,1%), a y xiHok 20 pokiB i Ginbwe (28,9%). 3a
OCTaHHIn pik 44,9% yonosikiB i 54,6% >iHOK manu
TMMYacoBYy Hemnpaue3faTHICTb 3a rNepTOHIYHOK XBO-
po6oto. BigHOCHO CBOE4YacHOCTI BCTAHOBIEHHsI Aiar-
HO3y nO3nTMBHO BIAnoBino 70,4% pecnoHAaeHTIB-
YomnoBikiB Ta 77,7% pecrnoHAEHTIB-XIHOK, Npu LbOMY
[iarHo3 rinepToHiYHOT XBOpPOOM Brneplle BCTAHOBIIEHO
B amOynaTtopHux ymoBax y 66,9% 4vonosikis i B 69,4%
XIHOK, a nikapsiMu LIBMAKOI Meau4HOI LONOMOru ce-
pea 15,4% yonosikiB i 13,2% >iHOK. Ha HasiBHICTb B
aHamHesi uykpoBoro Aiabety Bkasano 2,9% pecnoH-
neHTiB-4yonogikiB Ta 8,3% pecnoHaeHTiB-XiHOK. lMoc-
TIHO BXMBAaOTb TiNOTEH3UBHI 3acobu 42,0% 4YonoBiKiB
i 33,1% XiHOK, MPU LbOMY PerynsipHO NPOXoAasiTe ANC-
naHcepusadito nuwe 18,9% 4vonosikie i 9,1% XiHOK, a
B noBHOMY 06cs3i 10,1% Ta 9,1%, BignosigHo.
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BucHoBku

1. Cepepn dakTopiB pu3nKy, LLIO BNMMBaOTb Ha 3axBO-
PHOBaHICTb | CMEPTHICTb Bif rinepToHiYHOI XBOpOOMU,
HanGINbLINA BNMB MatTb, 32 AYMKOK PECMOHAEH-
TiB-4OMOBIKiB, KypiHHS (56,2%), >Xa 3 BUCOKNM BMiC-
TOM TBapUHHUX XUpiB (42,0%), Manopyxnueui cno-
ci6 xuTTs (34,3%), 6e3coHHs (31,9%), HagmipHa
Bara (30,2%), HagMmipHEe BXWBaHHSA amnkorosnio
(29,6%), yacti emouiiHi cTpecu (29,2%), a pecnoH-

Mikpo6Gionoris

HI4YHOK XBOPOOOID NMPOTSrOM POKY, @8 BCTAHOBIIEHHS
giarHody 6yrno csoevacHum nuwe y 70,4% pecnox-
[OEeHTIB-4OmnoBikiB Ta B 77,7% pecnoHOEHTIB-XiHOK,
npu UbOMY AiarHo3 rinepToHiYHOI XBOpobu BrepLue
BCTAHOBJIEHO MiKapsAMM LUBMAKOT MeOUYHOI [OomMo-
mMoru cepeq 15,4% 4vonosikiB i 13,2% >XiHOK.
TakMM 4MHOM, BMBYEHHS Ta aHania Jakrtopis,
LLO NpM3BOASATb OO0 BMHMKHEHHS MiNepTOHIYHOI XBOpPO-
061 nokasanu, Wo Ans ix NpodinakTukn Ta 3HWKEHHS

OEHTU-XKIHKW  3a3Ha4yunu  ManopyxnvMeui  cnocid
xutTa (58,7%), HagmipHy Bary (36,7%) Ta ixy 3
BMCOKMM BMICTOM TBapWHHWX XunpiB (29,7%).

PiBHSA 3aXBOPHOBAHOCTI HEOOXiOHO po3pobuTn cucTeMy
3axofiB, CMApPsIMOBaHMX Ha MOMINWEHHS opraHisadil
cuctemMm  nNpodpinakTMku — apTepianbHOi  rinepTeHsii
Ta CTMMYIIOBAHHA FOTOBHOCTI MaUiEHTIB BUKOHYyBaTh
pekoMeHaauil nikaps i iX CXMbHOCTI 40 NiKyBaHHS.

MepcnekTBM nopganbwux AOCHIAXEHb.
MnaHyeTbca nornnbneHe BUBYEHHST hakToOpiB PU3NKY,
O BMAMBaKOTb HA 3axXBOPKOBAHICTb i CMEPTHICTb Big
rinepToHIYHOI XBOPOOM AN opraHisauii HanexHoi cnc-
Temu npodpinakTnkn apTepianbHOI rinepTeHsii B 3akna-
Jax CUCTeMU OXOPOHU 340POB'A.

2. lepeBaxHa GinblUiCTb pecnoHAEHTIB He npuainse

CBOEMY 3[0pPOB'H0 HamnexHoi yBaru, NOCTIHO BXW-
BalOTb MPWU3HAYeHi nikapsamu rinoTEH3UBHI 3acobu
Tinekn 42,0% 4vonosikiB i 33,1% >iHOK, Npu LbOMY
perynsipHo npoxoAaTb AucnaHcepusadiio nuwe
18,9% uvonosikiB i 9,1% >iHOK, @ B MOBHOMY 06CA3i
10,1% Ta 9,1%, BignosigHo.

3. bnmsbko 50% pecnoHAeHTIB, SK YOMOBIKIB TakK i Xi-

HOK Manu TMM4YacoBY HenpavlesaaTHIiCTb 3a rinepTo-
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CPABHUTENbHbIAN AHAINN3 ®AKTOPOB PUCKA Y MYXXYUH U XXEHLLUH
TPYOOCMNOCOEHOI0 BO3PACTA NMPU MTMMNEPTOHUYECKOW BONIE3HU

Jawkyn 3. B., Kypouka B. J1., Bubuk U. I'., YHemupucoe B. B., AepameHko B. C.

Pe3tlomMe. [vinepToHuyeckas 6onesHb 3acnyxvBaeT NepBOOYEPEAHOro BHUMAHUSI He TOMbKO C MeAMKO-

coumarnbHOM TOYKM 3PEHUS, HO U UCXOAS U3 pearbHbIX BO3MOXHOCTEN BIUSAHUS Ha Hee. Ha pernoHanbHOM U

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)

139



MenowuyHi Haykun

MECTHOM YPOBHSX HEOO6XOAMMO NPOBECTU AeTanbHbI aHanu3, BKMYaoLWMA COCTOSHNE 340POBbS HaceneHus
M NPUYMHbI HEPABEHCTBA MO MoKa3aTensM 340POBbsi CPEAM Pa3fNMYHbIX KaTeropuii HaceneHus, Npexae Bcero
no apTepuarnbHOW MMNepTeEH3NnK, KOTopasi B CTPYKType Bcex 3aborneBaHui cucTeMbl KpOoBOODpaLLeHMs cocTaB-
nset o 48%. Cpean (hakTopoB puvcKa, BRNUSIOWMNX HA 3aborneBaemMoCcTb U CMEPTHOCTb OT FMMNEepPTOHWUYECKON
6onesHun, Hanbonbluee BAUSAHME UMEIOT, MO MHEHMIO PECMIOHAEHTOB-MYXXUMH, KypeHue, nuiia c BbICOKUM coaep-
KaHNeM XMBOTHbIX XXUPOB, ManonoaBMKHbIA 06pas xunsHu, 6eCCoHHMLA, N3OLITOYHLIA BEC, Ype3MepHoe ynoT-
pebneHue ankorons, a peCnoHAEHTbI-KEHLLMHbI OTMETUNM Npexae BCero MarionoABKHbIA 06pas Xu3Hu, n3bbl-
TOYHBI BEC M NULLY C BbICOKMM COAEPXKaHWEM XUBOTHbIX XMpoB. MNMoaaensiowee 60nNbLUMHCTBO PECNOHAEHTOB
He yaensieT CBOeMyY 340POBbI JOMKHOIO0 BHUMaHUS, MOCTOSIHHO YNOTPEeOnsAT Ha3HaYeHHble Bpa4amm runoTeH-
3UBHblE CPeACTBa MeHbLLE MONIOBMHbI PECNOHAEHTOB. 3yyeHne n aHanus pakTopoB, NPUBOASILLMX K BO3HUKHO-
BEHMIO TMNePTOHMYECKOW BOoNesHn nokasanu, 4To Ans UX NPoUNakTUKM N CHKEHUSA YPOBHS 3ab60neBaemocTu
Heobxoaumo paspaboTaTb CUCTEMY MEPOMPUATUNA, HAaNPaBMNEHHbIX Ha yNy4lleHWe OpraHM3aLum CUCTEMbI NPO-
UNaKTUKN U CTUMYNMPOBaHWSA FOTOBHOCTM MaLMEHTOB BbIMOMHATbL PEKOMEHAALMN BpaYa.

KnroueBble cnoBa: aHanus, bakTopbl pucka, MyXXHYUHbI, XXEHLLUUHbI, TPYAOCMOCOOHbIV BO3PaCT, MTMNepPTOHU-
Yeckas 6onesHb.
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Comparative Analysis of Risk Factors in Men and Women

of a Labor Age with Hypertension Disease

Lashkul Z. V., Kurochka V. L., Bibik I. G., Chemirisov V. V., Avramenko V. S.

Abstract. Hypertensive disease deserves priority attention not only from a medico-social point of view, but
also based on real possibilities of influencing it. At the regional and local levels, a detailed analysis is needed,
including the health status of the population and the causes of health inequalities among various population
groups, in particular hypertension, which in the structure of all diseases of the circulatory system is up to 48%.
One of the actual problems is the establishment of factors that affect the formation of a certain level of compli-
ance. At present, a number of complex theoretical and practical issues related to the compliance of patients with
essential hypertension remain unresolved, namely: the dominant types of compliance are not defined. More-
over, there are no systematized ideas about the patterns of its formation and the basic psychological factors
affecting its functioning are not identified.

The purpose of the study is theoretical and comparative analysis of risk factors in men and women of work-
ing age with hypertensive disease.

Object and methods of research: a system for preventing arterial hypertension in the able-bodied popula-
tion. In the course of the research, the following methods were used: statistical, expert assessments, question-
ing, sociological.

For the purpose of research we made up a questionnaire for 20 questions at the Department of Social Medi-
cine, organization and management of public health services and medical and social expertise. The study was
subjected to the answers of 290 respondents (men and women of working age). Among them were 169 men
and 121 women suffering from hypertension. Among the risk factors that affect morbidity and mortality from hy-
pertension, according to the opinion of male respondents, smoking (56.2%), food with a high content of animal
fats (42.0%), sedentary lifestyle (34, 3 %), insomnia (31.9%), overweight (30.2%), excessive alcohol consump-
tion (29.6%), stresses (29.2%). Female respondents noted the following risk factors that affect morbidity and
mortality from hypertension: sedentary lifestyle (58.7%), overweight (36.7%), foods high in animal fat (29.7%),
insomnia (15.7%), stress (9.9%), excessive alcohol consumption (7.4%), and smoking (3.3%). After the pre-
scription of the disease, the period of 5-10 years for men (20.1%) was the longest, while for women (28.9%) it
was 20 years. Over the past year, 44.9% of men and 54.6% of women had temporary disability due to hyperten-
sion. 70.4% of male respondents and 77.7% of female respondents responded positively to the timeliness of the
diagnosis, while the diagnosis of hypertension was first established in outpatient settings in 66.9% of men and in
69.4% of women. They constantly take antihypertensive drugs 42.0% of men and 33.1% of women, only 18.9%
of men and 9.1% of women regularly undergo medical examination, and in full 10.1% and 9.1% respectively.

The study and analysis of the factors leading to the emergence of hypertension have shown that in order to
prevent and reduce the incidence of diseases it is necessary to develop a system of measures aimed at improv-
ing the organization of the system for the prevention of hypertension and encouraging patients to fulfill the doc-
tor's recommendations and their propensity to treat.

Keywords: analysis, risk factors, men, women, working age, hypertension.
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PekomeHdosaHa 0o OpyKy Ha 3aciOaHHi pedaKuyiliHoi Koneail nicns peyeH3yeaHHs
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ANHAMIKA MAPKEPIB 3AMANEHHS Y POTOBIU PIAVHI XBOPUX
HA XPOHIYHY FEPNETUYHY IHOEKLIIO NICNA AEHTAINbHOI
IMMJAHTALIT Y BIAAANEHUX TEPMIHAX CNOCTEPEXXEHHSA

Opecbkui HalioHanbHUA MeAUYHUIA yHiBepcuTeT

Y cTaTTi po3rnsHYyTO NUTAHHSA AWHaMIKK GioXimiy-
HUX Ta IMYHOSOrYHNX MapKepiB 3ananeHHsa y poToBin
PidVHI XBOPUX Ha XPOHIYHY reprneTudHy iHekLUilo Ye-
pe3 6 Ta 12 micsuiB nicns AeHTanbHOI iMnNnaHTauii.
Mig yac npoBefeHHA OBCTEXEHHS XBOPUX Yy POTOBIN
piaviHi go iMnnaHTadii, yepe3 6 Ta 12 micAuiB nicns
Hei 6yno BW3HaA4YeHO BMICT rMIKONPOTEIHIB, CianoBux
kncnot, -1, IJ1-4 ta I/1-6. Y nepwin rpyni XBOopux
(n=35) BMICT rmikonpoTeiHiB y pPOTOBIN pignHi 40 OeH-
TanbHOi iMNNaHTauii OyB 36inbLIeHUA MOPIBHAHO 3
KOHTPONbHOW rpynoto Ha 36,4 %, cianoBux KMCNoOT —
Ha 47,0 %, IJ1-1 ta I]1-6 y 2,6 pa3u T1a Ha 35,5 % Bia-
noeigHo. Yepes 6 MicauiB nicna iMnnaHTadii BMICT
rMikonpoTeiHiB 3MeHwWwmBCca Ha 28,0 %, cianoBux Kuc-
not — Ha 22,8 %, II1-1 — Ha 50,9 %, IJ1-6 — Ha 23,5 %
NMOPIBHAHO 3 MOKasHMKaMM 40 iMAnaHTauii. Yepes
12 micAuiB BMICT rmikonNpoTeiHiB y pOTOBIN PigUHI 3HK-
31BcA Ha 26,3 %, cianosux kucnot — Ha 21,3 %,
IJ1-1 — Ha 58,8 %, IJ]1-6 — Ha 29,6 % NOpiBHAHO 3 Noka-
3HMKaMW [0 iMnnaHTauii. Y gpyrin rpyni nauieHTis
(n=35) BMicT y poTOBIN piguHi rnikonpoTeiHisa OyB
36inbLueHur Ha 40,9 %, cianoBux kucnot — Ha 49,3 %,
J1-1 —y 2,6 pasw, I]1-6 — Ha 39,3 % nopiBHAHO 3 NoKa-
3HMKAMW KOHTPOSbHOI rpynu. Yepes 6 micsuiB BMIiCT
rnikonpoTeiHie 6yB 3HWkeHun Ha 30,0 %, cianosux
kucnot — Ha 37,5 %, IJ1-1 — Ha 60,7 %, IJ1-6 — Ha
28,4 % nopiBHAHO 3 MOKa3HWKaMW A0 iMnnaHTauji.
Uepes 12 wmicAuiB BMICT rNiKONpOTEiHIB Y pOTOBIN
pigvHi 3HM3MBCA Ha 26,8 %, cianoBux KMCMOT — Ha
35,5 %, IJ1-1 — Ha 59,6 %, IJ1-6 — Ha 31,2 % nopiBHAHO
3 NnokasHukamu o imnnaHTauii. B o6ox rpynax xsopux
BMmicT IJ1-4 yepes 6 Ta 12 micauiB nicns iMnnaHTauii He
3MiHoBaBcs. Yepes 6 i 12 micauiB nicns npoBeaeHHs!
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iMnnaHTauii BMiCT nabopaTopHWX MOKa3HWKIB Y pOTO-
Bill piOMHI He BIAPI3HABCA BiO KOHTPOSLHOI rpynu.
MpoTe cnig Big3Ha4MTK, WO Yy APYrii rpyni nauieHTis,
ae Oyno 3actocoBaHO niKyBanbHO-NPOQINaKTUYHUI
KOMMSEKC, BMICT cianoBux KUCMOT Yyepes 6 Ta 12 mics-
uiB 6yB HMXKYe, HXX Y NepLUin rpyni B Ti cami TepMiHu
crnocTepexeHHsi. Takox BMICT B poToBin piguHi IJ1-1 y
Apyrii rpyni nauieHTiB Yepe3 12 micauiB b6yB Huxkye,
Hi>XX y nepwin. [Npu 3acTocyBaHHI XBOPUM MiKyBanbHO-
NPOdINakTUYHOro KOMMIEeKCYy Ha OCHOBI @HTMOKCUMAAH-
TiB 3 NpoTM3ananbHUMKU BracTMBOCTAMU, Yyepe3 6 Mi-
csUiB Micnsa geHTanbHOI iMNnaHTauii piBeHb CianoBux
KACNOT y poTOBI pigvHi 6yB Hwx4Mn Ha 17,8 %,
J1-1 — Ha 19,2 %, 4yepes 12 micauiB — Ha 16,7 % Ha
MOPIBHSIHO 3 aHarnoriYHMMM MOKa3HWKamMn y nepLuin
rpyni, ge nikyBanbHO-NPOMINakTUYHNUN KOMMMEKC He
3actocoByBanu. Yepes 6 ta 12 micsuiB nicna geHta-
NbHOI iMNNaHTauii y nauieHTiB 06ox rpyn Big3Havyana-
csi ctabinizauisa romeocTtasy poOTOBOiI MOPOXHWMHU, LLO
CBiAYMTb NpPO BIACYTHICTb MeTaboniYHMX MOPYLUEHb Y
POTOBI NOPOXHWHI NaLiEHTIB i3 XPOHIYHOI repneTuny-
HOO iHGPEKLiE Y BigaaneHmx TepMiHax cnocTepexeH-
HS nicnsa geHTanbHOI iIMNnaHTauii.

KnrouyoBi cnoBa: xpoHiyHa repnetnyHa iHdekuis,
AeHTanbHa iMnnaHTauig, poToBa piavHa, rnikonpoTei-
HW, CianoBi KWUCIOTW, IHTEpIEeNnkKiHK, IliKyBanbHO-
NPOIiNakTUYHUI KOMMNEKC.

38’730k po6OTM 3 HaAyKOBMMM MNporpamamm,
nnadHamu, Temamu. [ocnigkeHHs nNpoBoAMIOCS B
pamkax HaykoBo-gocnigHoi  pobotn  «Pospobka
MEeTOAIB AiarHOCTUKK, NiKyBaHHS i NpodinakTnku 3a-
XBOPIOBaHb TKAHWH NapOAOHTY Ta Crn3oBOi 060MOHKK
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NMOPOXHWHWU POTa Yy XBOPUX i3 CUCTEMHUMM NOPYLUEHHS-
MU romeocTasy», Ne gepx. peectpauii 0115U06642.

BcTtyn. Hanbinbw 4actumu iHpekUuinHuMKn arex-
Tamu, siki CNPUYMHSAIOTL YPaXKEHHS CIM30BOI 0B0MOHKM
POTOBOI MOPOXHWHWU, € BiPYCHI iHdbeKUiT, 30kpema, rep-
necsipycHa [1, 2]. CumnTOMK repneTnyHoro ctoMmaTu-
Ty NOB’sI3aHa i3 CTaHOM IMYHHOI cuctemu, sika 6eano-
cepedHbO BNAMBAE Ha PO3BUTOK iHAPEKLINHOIO npoue-
Cy Npwv repneci Wnaxom 306inblUeHHs] aKTUBHOCTI TUX
UM IHWMX KOMMOHEHTIB. 34aTHICTb Bipycy repnecy Ao
NepcuCTeHLi, He3BaXXaloun Ha MOro BUCOKY iMyHOreH-
HICTb, BKa3ye Ha Te, LU0 BipyC MOXEe He CMpUYUMHATU
aKTMBHY iMyHHY Bignosiab [3]. Pazom 3 Tum, npogykuis
i cekpeuia npo3ananbHux umTokiHie (IJ1-1, -6, -8, dak-
TOpY HeKpo3y nyxnuH-anbga) BigHOCATbLCA [0 Ham-
Ginbll paHHiX iIMyHHUX peakuii npu repnecsipycHin
iHpekUii Ta MaloTb NoganbLlUnA BAAMB Ha cneundidHy
iMyHHY Bianosigb [4]. LliTokiHn MOXyTb BUrpaBaTu Bax-
NVBY pOfb B YCYHEHHI BIipyCy, a TakoX MiATPUMaHHI
romMmeoctasy LNAXoM penapadii Ta 3axucty KniTuH Big
nowkomkeHHs [5]. Takox BigoMO, L0 HasiBHICTb XPOHi-
YHUMX 3aXBOPIOBaHb, Aki nepebiratoTb 3 iMyHO3ananbHW-
MW peakuismn, cnpusitoTb opMyBaHHIO 0CcobnMBOCTEN
LUUTOKIHOBOI perynsii 3ananbHO-0eCTPYKTUBHUX 3MiH Y
napogoHTi [6—8]. Takum YMHOM, MOXHa BBaXKaTu akTya-
NbHUM HanpsM JocnigkeHb OO0 BCTAHOBMEHHS iMy-
Ho3ananbHWX MOpyLeHb Ta CTyMneHs penapaTuBHMX
NpoLEeCiB B POTOBIN MNOPOXHUHI Y XBOPUX Ha XPOHIYHY
repneTuyHy iHeKUilo nicns NpoBEAEHHS AEHTanbHOI
iMnnaHTauii Ta BiQHOBHOrO NiKyBaHHS1 Ha OCHOBI IiKy-
BanbHO-NPOMINaKTUYHOro KOMMNMEKCY MiCLEeBOI Aji.

MeTta pocnimpkeHHA — BU3HA4YMTU nabopaTopHi
3MiHM y POTOBIN PiAMHI y XBOPUX Ha XPOHIYHWI repne-
CBIpYCHWUI cTOMaTUT Yepes 6 Ta 12 micauis nicnsa AeH-
TanbHOI iMNNaHTauji.

OG'ekt i meToau pocnigxeHHA. [ocnimKeHHA
nposogunuck 3 2015 no 2017 pp. Ha Gasi kadenpu
TepaneBTU4HOI ctomartonorii OgecbKkoro HawioHarnb-

HOro MeLMYHOro yHiBepcuTeTy Ta Bigainy nabopatop-
HOI giarHocTukn Ta imyHororii Y «lHcTuTyT natonorii
xpebta Ta cyrnobis iM. npocp. M.I. CuteHka HAMH
Ykpainn» (cBigoutso npo artectadito Ne 100-287/2015
Big 20.11.2015 p). byno o6GctexeHo 70 xBopux Ha
XPOHIYHY repneTuyHy iHdekuito y Bidi Big 18 pgo
45 pokiB. Bcix xBopux 6yno po3gineHo Ha ABi rpynu: y
nepwiv rpyni (n=35) 6yno npoeegeHoO AeHTarnbHy iM-
nnaHTadito i3 6a3oBUM nikyBaHHsAM; y gpyrin (n=35)
3acTOCOBYBanu  MikyBarnbHO-NPOMINaKTU4YHUIA  KOM-
nrnekc i3 BKIIOYEHHAM MPOTMBIPYCHOro npenapaty
AMiKCHH (HanepefoOLHi BCTAHOBIEHHA IMMMAHTIB 3a
7 pHiB Ta 21 peHb y micnsionepauiiHoMy nepiogi) Ta
iIMYHOKOPEKTOp  MyKo3anbHui renb  «KeepTyniH»
(y nicnsonepauiiHomy nepiogi 21 aeHb). JlikyBanbHo-
NPOdINakTUYHNA  KOMMNMNEKC MpuU3HayanM Kypcom
2 pasu B pik npotarom 14 AHiB. KOHTpONbHY rpyny
cknaganu 35 ocib, obcTexeHnx 3rigHo nporpamm npo-
dinakTuyHoi caHauii. Mig yac npoBegeHHA 06CTEXEH-
HA XBOPWX Y POTOBIN piguHI A0 iMnnaHTauii, yepes 6
Ta 12 micauiB nicns Hei 6yno BU3HAYeHO BMICT rrikon-
poTteiHiB 3a wmetogom O.l. LUWTteHbepra Ta
A.H. JoueHko, cianoBux knucnot — metogom lecca [9].
KoHueHTpauito IJ1-1, 111-4, IJ1-6 B poTOBin pigvHi nadie-
HTIB BM3HaYanu 3a MeToAoM TBepdoda3oBOro
«CeHABIY»-BapiaHTy iIMyHO(PepMeHTHOro aHanisy 3
BMKOPUCTAHHAM  [iarHOCTUYHUX HabopiB «BekTop-
Bect» (HoBocmbipcek, Pocis). BumiptoBaHHA npoBo-
aunu npy goBxuHi xeuni A=450 HM anga ycix suLlesa-
3HAYEHUX LIMTOKIHIB.

Yci pocniav nposogunu y signosigHocTi Ao KoH-
BeHUii Pagun €sponu «[1po 3axucT npas MNOAVHU i
NOACHKOI TQHOCTI B 3B'A3KY 3 3aCTOCYBaHHSIM [OCAr-
HeHb Oionorii Ta MeamumHu: KoHBeHUiss nNpo npaBa
noguHn - Ta  GiomegmumHy  (ETS Ne 164)» Big
04.04.1997 p i MenbciHcbkoi geknapadii BcecBiTHbOT
MeanyHoi acouiauii (2008 r.). KoxeH nauieHT nignmcy-
BaB iHPOPMOBaHy 3rofy Ha y4acTb Y AOCHIAXKEHHI.

Tabnuusa 1 — BioximivHi Ta iMyHONOriYHi MapKkepy pOTOBOI PiAVHM Y XBOPUX Ha XPOHIYHY reprneTuyHy iHdekLito nicns
JeHTanbHoi iMnnaHTauii 6e3 3acTocyBaHHs NikyBanbHO-NpodinakTuyHoro komnnekcy (Me, %25 — %75)

n . KoHTporbHa rpyna, pynna xsopux Ne 1, n=35
abopatopHi Mapkepu _ - . —
n=35 [o imnnaHTauii Yepes 6 micauis Yepes 12 micsauis
nikonpoTeiHu, r/n 2,20 3,00 * 2,16 ¢ 2,219
2,10-2,35 2,65 -3,20 1,88 -2,35 1,91-2,40
Cianosi kmcnotun, MMonb/n 0,134 0,197 * 0,152 ¢ 0,155 ¢
0,105 -0,165 0,187 - 0,215 0,141 -0,163 0,144 - 0,166
1N-1, nr/mn 121,3 315,0* 154,6 ¢ 129,8 ¢
110,5-127,6 286,0 - 335,0 141,3-178,7 118,7 - 150,1
111-6, nr/mn 214,0 290,0 * 221,90 204,10
178,5—-239,9 273,0-317,0 194,6 — 246,1 179,1 - 226,4
1N-4, nr/mn 11,40 11,30 12,50 11,50
8,83 — 13,60 10,00 -11,80 11,50 - 13,80 10,60 - 12,70

lMpumimku: * — BiporigHo 3a BinNkoKCOHOM NOPIBHSIHO 3 NMOKa3HWKaMy KOHTPOMbLHOI rpynu; O — BiporigHo 3a BinkokcoHom
MOPIBHAHO 3 MOKa3HUKaMu1 A0 iMnnaHTauil.
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Tabnuusa 2 — JlabopaTopHi Mapkepu poTOBOI PiAVHN Y XBOPUX Ha XPOHIYHY repneTuyHy iHdekUilo nicnst AeHTanbHol
iMnnaHTauii i3 3actocyBaHHAM nikyBanbHO-npodinakTnyHoro komnnekcy (Me, %25 — %75)

. KoHTponkHa rpyna, Ipynna xsopux Ne 2, n=35
JlabopatopHi mapkepu _ : S —
n=35 [o imnnaHTauii Yepes 6 micauis Yepes 12 micsauis
ikonpoTeinn, rin 2,20 3,10 * 2,17 ¢ 2,27 0
2,10-2,35 2,70 -3,20 1,96 - 2,35 2,02 -2,46
Cianosi kucnotun, MMonb/n 0,134 0,200 * 0,125 ¢ 0,129 ¢
0,105 -0,165 0,185-10,213 0,112 -0,134 0,115-0,138
11-1, nr/mn 121,3 318,0* 124,9 ¢ 128,6 ¢
110,5-127,6 294,0 -345,5 112,7 -136,2 116,1 — 140,2
IN-6, nr/mn 214,0 298,0 * 213,40 204,90
178,5-239,9 278,5-312,9 203,9 - 230,0 195,7 — 220,8
11-4, nr/imn 11,40 11,20 12,30 11,20
8,83 - 13,60 10,30 -11,90 11,30 -13,00 10,50 -12,20

lMpumimku: * — BiporigHo 3a BinNkokCOHOM NOPIBHSIHO 3 NMOKa3HWKaMM KOHTPOMbLHOI rpynu; O — BiporigHo 3a BinkokcoHoM

NMOPIBHAHO 3 MNOKa3HUKaMu A0 iMnnaHTauii.

CraTuCTMyHMI aHani3 gaHux OyB 3giMCHEHMI 3a
Jornomorot nporpamHux naketiB Microsoft Excel XP
Ta Statsoft Statistica 6.0. [MOpiBHSIHHS rPyN NAUEHTIB y
OWHaMmiILi NpoBOAMIIOCH 32 HEMapaMETPUYHUM KpuTe-
piem BinkokcoHa i3 Bu3HauyeHHsAM MegiaHn (Me) Ta
npoueHTinie (%25 — %75) [10].

Pe3synbTatm gocnigxeHb Ta ix o6roBopeHHs. Y
nepLuiv rpyni XBOpWX BMICT MiKONPOTEIHIB ¥ pOTOBIN
piovHi 0O AeHTanbHOI iMnnaHTauii 6yB 30inblweHni
MOPIBHAHO 3 KOHTPOSbHOW rpynoto Ha 36,4 %, ciano-
BUX Kucnot — Ha 47,0 %, IJ1-1 Ta IJ1-6 y 2,6 pa3u Ta Ha
35,5 % BignosigHo. Yepes 6 micauis nicnga imnnaHTa-
uii BMICT rnikonpoTeiHiB ameHwunBcsa Ha 28,0 %, ciano-
BUX KMCNOT — Ha 22,8 %, IJ1-1 — Ha 50,9 %, IJ1-6 — Ha
23,5 % nopiBHAHO 3 MOKasHWKamMW A0 iMMnaHTauii.
Yepes 12 wmicauiB BMICT rNiKONpOTEiHIB Yy POTOBIN
pPiauHi 3HM3MBCA Ha 26,3 %, cianoBuMx KUCIMOT — Ha
21,3 %, I11-1 — Ha 58,8 %, 1/1-6 — Ha 29,6 % nopiBHSHO
3 NokasHuKamm go imnnaHTadii (tadn. 1).

Y Apyrin rpyni nauieHTiB BMICT y pOTOBIN piguHI
rnikonpoTeiHiB OyB 36inbwennin Ha 40,9 %, cianoBux
kncnot — Ha 49,3 %, IJ1-1 — y 2,6 pa3u, I/1-6 — Ha
39,3 % NOpIBHAHO 3 NOKa3HUKaMW KOHTPOSbLHOI Fpynu.
Uepes 6 micauiB BMICT rMiKONPOTEiHIB OyB 3HMXEHUN
Ha 30,0 %, cianosux kucrnot — Ha 37,5 %, IJ1-1 — Ha
60,7 %, 1J1-6 — Ha 28,4 % nOpPIBHSAHO 3 NOKAa3HWKaMM
0o imMnnaHTadii. Yepes 12 micauiB BMICT rmikonpoTeiHiB
y pOTOBIW piavHIi 3HM3MBCH Ha 26,8 %, cianoBux Kuc-
not — Ha 35,5 %, I1-1 — Ha 59,6 %, IJ1-6 — Ha 31,2 %
MOPIBHSAHO 3 NOKa3HMKaMKn Ao iMnnaHTadii (tabn. 2).

B o6ox rpynax xBopux BmicT IJ1-4 yepes 6 Ta 12
MicAuiB nicns iMnnaHTauii He 3miHoBaBcs. Yepes 6 i
12 micsauiB nicns NpoBeAeHHst iMnnaHTauii BMicT na-
H6opaTopHMX NOKa3HWUKIB y POTOBIN PiaWHI He BiOpi3HA-
BCH Big KOHTpOnbHOi rpynu. poTte cnig BigsHauuTy,

Wo y Apyrii rpyni nauieHTi, ge 6yno 3acTocoBaHO
niKkyBanbHO-NPOMINakTUYHNA KOMMEKC, BMICT ciano-
BMX KMCIOT 4epe3 6 Ta 12 micauiB OyB HuxYe, HixX y
nepuwin rpyni. Takox BMIiCT B poToBini piguHi IJ1-1 y
ApYyrin rpyni nauieHTiB Yyepe3 12 micauis 6yB Huxye,
HX y nepuwin. Lle Bkasdye Ha Te, WO y Apyrii rpyni na-
LiEHTIB BiQHOBNEHHSA CTaHy POTOBOI NOPOXHWHW Y Bia-
AaneHomy nepiogi nicnsa imMnnaHTauii BigbyBaeTbcs
OinbL aKkTUBHO, HiX Yy Nepwin. Pesynbtatn nabdoparo-
PHMX AocnigKeHb POTOBOI PiAVMHM Y BigganeHux Tep-
MiHax CrocTepeXeHHs1 Micns AeHTanbHOoI iMnnaHTauii
cBigyaTb Mpo BIACYTHICTL MeTaboniYHMX MOPYLUEHb Y
POTOBI NOPOXHWHI NALIEHTIB i3 XPOHIYHOK repneTny-
HOIO iHbeKLi€eto.

BucHoBkuM
1. Tpn 3acTtocyBaHHi XBOpMM niKyBanbHO-Npodinak-

TUYHOTO KOMMSEKCY Ha OCHOBIi aHTMOKCMOAHTIB 3

npoTusananbHUMU BNAacTUBOCTAMU, Yepe3 6 Mics-

UiB nicna AeHTanbHOI iMNnaHTauii piBeHb cianoBux

KACMOT y POTOBIi piauHi OyB HWx4Mn Ha 17,8 %,

J1-1 — Ha 19,2 %, Yepe3 12 micauis — Ha 16,7 % Ha

MOPIBHAHO 3 aHanoriYHUMK MOKa3HWKaMmn y nepLuin

rpyni, ge nikyBanbHO-NpodinakTUYHUA KOMMNNEKC He

3acTOCOBYyBanm.
2. Yepes 6 Ta 12 micauiB nicna geHTanbHOI iMnnaHTa-
uii y nauieHTiB 06ox rpyn Big3Havanacs crabinisa-

Lis romeoctasy pOTOBOI MOPOXHWHM, WO CBiAYUTb

Npo BiACYTHICTb MeTabonNiYHMX NOPYLUEHb Y POTOBIN

MOPOXHWUHI MaUiEHTIB i3 XPOHIYHOI repneTu4HO

iHbeKLUielo y BigaaneHmx TepmiHax CrocTepexXeHHs

nicnsa AeHTanbHOI iMnnaHTau;i.

MepcnekTuBM nopanbluMx AocnigXeHb. B no-
JanblUoOMy MraHyeTbCcsi po3pobka  AiarHOCTUYHOro
anropuTMy Ans OUiHKA edPEKTUBHOCTI JiKyBaHHS XBO-
pUX Ha XPOHIYHUI repnecBipyCHU CTOMaTUT Npu Npo-
BEAEHHI OeHTanbHOI iMMnaHTauii i3 3acToCyBaHHAM
niKyBanbHO-NPOMIiNakTU4YHOro KOMMIEKCY.
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YOK 616.31-08-039.71

OVWHAMUKA MAPKEPOB BOCMANEHUA B POTOBOW XXMOKOCTU BOJIbHbIX

XPOHUYECKOW NrEPMETUYECKOWN MH®EKLMEW NOCNE AEHTANBHOM UMNIIAHTALIUK

B OTOANEHHbBIX CPOKAX HABINMIOOEHUA

Beda A. B., PomaHoea 0. I'.

Pe3lome. B ctatbe paccMoTpeHbl BONPOCHI AUHAMUKM BMOXMMUYECKMX M MMMYHOMOMMYECKMX MapKepoB
BOCNaneHuss B pOTOBOW XWAKOCTU GOMbHbBIX XPOHNYECKON reprneTnyeckon uHdekumen vyepes 6 1 12 mecaues
nocne AeHTanbHON umnnaHTaumm. Mpu npoBeaeHun obcnenoBaHus 60MbHbLIX B POTOBOW XUAKOCTU A0 UMMMaH-
Tauun, yepes 6 n 12 mecsiLeB nocrne Hee GbINO OnNpeaeneHo cogepxaHne rMKoNPOTENHOB, CUANOBbLIX KUCHOT,
Un-1, NN-4 n UN-6. B nepson rpynne 6onbHbIX (N=35) cogepXaHue rMUKONPOTEMHOB B POTOBOW XXWOKOCTU NO-
cne AeHTanbHON MMNNaHTaumMm Obino yBEnMYEHO MO CPaBHEHMIO C KOHTPONbHOW rpynnoi Ha 36,4 %, cuanoBbix
kncnot — Ha 47,0 %, UI1-1 n UJ1-6 B 2,6 pa3a n Ha 35,5 % cooTBeTCTBEHHO. Yepes 6 mecsLeB nocne nvnnaHra-
LUK copepXKaHne rMUKONPOTEMHOB YMEHbLUMIOCH Ha 28,0 %, cuanoBbix KUCHOT — Ha 22,8 %, UJ1-1 — Ha 50,9 %,
NI1-6 — Ha 23,5 % no cpaBHEHUIO C NokasaTtendamu 4o uMmnnaHtTaumm. Yepes 12 mecaueB cogep)kaHue rmmko-
NPOTEMHOB B POTOBOWM XXWMAKOCTM CHU3WUIMOCHh Ha 26,3 %, cnanoBbix kucroTt — Ha 21,3 %, WUJ1-1 — Ha 58,8 %,
WUN-6 — Ha 29,6 % no cpaBHEHMWIO C NokasaTensMu Ao umnnaHTaumu. Bo BTopown rpynne naumeHtoB (n=35) co-
JepXXaHne B pOTOBOW XXWOKOCTU FMMKONPOTENHOB ObINo yBenuyeHo Ha 40,9 %, cnanoBbix KUCNOT — Ha 49,3 %,
UNn-1 - B 2,6 pasa, NJ-6 — Ha 39,3 % no cpaBHEHWIO C NoKasaTensiMu KOHTPOrMbHOM rpynnel. Yepes 6 mecaues
CoAepXXaHue rnMKonpoTenHoB Obino cHukeHo Ha 30,0 %, cnanoBbix kucroT — Ha 37,5 %, UIT-1 — Ha 60,7 %,
NI1-6 — Ha 28,4 % no cpaBHEHUIO C NokasaTtendamu 4o uMmnnaHtaumm. Yepes 12 mecaueB cogepkaHue rmmko-
NPOTEMHOB B POTOBOWM XXWMAKOCTM CHU3WUMOCh Ha 26,8 %, cnanoBbix kucroT — Ha 35,5 %, UJ1-1 — Ha 59,6 %,
WJ1-6 — Ha 31,2 % no cpaBHEHMWIO C NokasaTensamu 4o nMmnnaHTauun. B obeunx rpynnax 6onbHbLIX coaepxaHue
WJ1-4 yepes 6 1 12 mecsaueB nocne MMnNnaHTauum He MeHsanocb. Yepes 6 n 12 mecques nocne nMmnnaHtalmm
3HayeHus nabopaTopHbIX NoKasaTernen B POTOBOW XWAKOCTU HE OTNNYaNnCb OT KOHTPOMNbHOW rpynnbl. OgHako
crnegyeT OTMETUTb, YTO BO BTOPOW rpynne nauneHToB, rae Obin npMMeHeH nevebHO-NpodrnakTMYeckuii Kom-
nrekc, cogepXaHne cnanoBbiX KUCNOT Yepe3 6 1 12 mecsueB ObINO HUXe, YeM B MEPBON rPynne B TE XXe CPOKU
HabnogeHus. Takke cogepxaHue B poToBou xuakoctu WJ1-1 Bo BTOpow rpynne nauneHToB Yyepes 12 mecaues
6bIno HWXe, Yem B nNepBon. Mpu npuMeHeHUn G6oMNbHBIM Ne4ebHO-NPOUNAKTUYECKOTO KOMMIIEKCA HA OCHOBE
aHTUOKCUOAHTOB C MPOTUBOBOCNANUTENBHBIMU CBONCTBaMU, Yyepe3 6 MecsLeB nocre AeHTanbHOM MMMnaHTa-
UMM ypOBEHb CMArOBbIX KUCMOT B POTOBOMN XMOKOCTM Obin HWxe Ha 17,8 %, WJT-1 — Ha 19,2 %, yepe3 12 mecs-
ueB — Ha 16,7 % B CpaBHEHWW C aHasrorM4HbIMKM MoKasaTensMu B MNepBOW rpynne, rge nedebHo-
NPOUNAKTUYECKNA KOMMMEKC He npumeHsnu. Yepes 6 n 12 mecaueB nocne AeHTanbHOW MMMNaHTauuu y
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naumeHToB obenx rpynn oTMevanacb ctabunusaumsi romeoctasa poTOBOW MOMOCTU, YTO CBUAETENLCTBYET 06
OTCYTCTBUM METaboNMYECKUX HapyLUEHWA B POTOBOW MOMOCTU MALMEHTOB C XPOHUYECKOW repneTUyeckon WH-
chekumeit B oTAANEHHbIX Cpokax HabnogeHWs nocne AeHTanbHoW UMNnaHTauum.

KnroueBble cnoBa: xpoHMYeckasi reprnetudeckas MHQEKUMs, AeHTanbHas UMMNaHTauusi, poToBasi Xua-
KOCTb, [MMKOMPOTEWUHbI, CUANoBbI€ KUCMOTbI, UHTEPENKMHDI, Ie4e6HO-NPOGUNIaKTUYECKMIA KOMITIEKC.
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Dynamics of Inflammation Markers in the Oral Fluid

of Patients with Chronic Herpetic Infection after Dental Implantation

in Remote Observation Periods

Beda A. V., Romanova Yu. G.

Abstract. The article analyses the dynamics of biochemical and immunological inflammation markers in the
oral fluid of patients with chronic herpetic infection 6 and 12 months after dental implantation. In the examination
of patients in the oral fluid prior to implantation, the content of glycoproteins, sialic acids, IL-1, IL-4 and IL-6 was
determined 6 and 12 months after it. In the first group of patients (n=35), the content of glycoproteins in the oral
fluid after dental implantation was increased in comparison with the control group by 36.4 %, sialic acids by
47.0 %, IL-1 and IL-6 in 2.6 times and by 35.5 %, respectively. Six months after implantation, glycoprotein con-
tent decreased by 28.0%, sialic acids by 22.8 %, IL-1 by 50.9 %, and IL-6 by 23.5 % compared to pre-
implantation. After 12 months, the content of glycoproteins in the oral fluid decreased by 26.3 %, sialic acids by
21.3 %, IL-1 by 58.8 %, IL-6 by 29.6 % compared to pre-implantation. In the second group of patients (n=35) the
content of glycoproteins in the oral fluid was increased by 40.9 %, sialic acids by 49.3 %, IL-1 by 2.6 times, IL-6
by 39.3 % in comparison with the parameters of the control group. After 6 months, the content of glycoproteins
was reduced by 30.0 %, sialic acids by 37.5 %, IL-1 by 60.7 %, IL-6 by 28.4 % compared to pre-implantation.
After 12 months, the content of glycoproteins in the oral fluid decreased by 26.8 %, sialic acids by 35.5 %, IL-1
by 59.6 %, and IL-6 by 31.2 % compared to pre-implantation. In both groups of patients, the content of IL-4 did
not change at 6 and 12 months after implantation. At 6 and 12 months after implantation, laboratory values in
the oral fluid did not differ from the control group. However, it should be noted, that in the second group of pa-
tients, where the treatment and prophylactic complex was applied, the content of sialic acids at 6 and 12 months
was lower than in the first group at the same time. The content in the oral fluid of IL-1 in the second group of
patients was 12 months lower than in the first group. When patients were treated with a therapeutic and prophy-
lactic complex based on antioxidants with anti-inflammatory properties, 6 months after dental implantation, the
level of sialic acids in the oral fluid was lower by 17.8 %, IL-1 by 19.2 %, after 12 months — by 16.7 % in com-
parison with similar indicators in the first group, where the treatment-and-prophylactic complex was not used. At
6 and 12 months after dental implantation, the stabilization of the oral cavity homeostasis was noted in patients
of both groups, which indicates the absence of metabolic disturbances in the oral cavity of patients with chronic
herpetic infection at distant observation periods after dental implantation.

Keywords: chronic herpetic infection, dental implantation, oral fluid, glycoproteins, sialic acids, interleukins,
treatment-and-prophylactic complex.
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PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi koneaii nicrs peyeH3ysaHHs
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INTEGRAL INDICATOR OF THE LOCAL STATUS COMPLEXITY
OF MAXILLOFACIAL LOCALIZATION PYOINFLAMMATORY PROCESS

'Dnipro Institute of Conventional and Alternative Medicine

’Dnipropetrovsk State Medical Academy, Dnipro city

The system of assessing intensity of osteomye-
litis’ manifestations in various forms was presented in
current research paper.

When analyzing clinical signs of osteomyelites
(ICD X, M 86) we have come to conclusion that pa-
tients’ complaints concerning general weakness,
headakes, increase of body temperature, atony,
slowed response, appetite disorders, sleep disorders
can be observed in case of such diseases as perio-
dontitis (ICD X, K 04.5), periostitis (ICD X, M 86.9,
M 90.1), abscesses (ICD X, L 02.0), phlegmons (ICD
X, L 03.2) etc., i.e. They belong to non-specific ones.
Intensity of the local pain syndrome is the most natu-
ral index in case of abscesses and phlegmons of max-
illofacial area. At the same time, in conditions of
chronic forms of osteomyelitis (especially that one of
traumatic nature) pains have a fading nature and bear
a brightly expressed subjective imprint, and due to this
fact their assessment becomes much more difficult.

In case of external examination of the maxillofa-
cial area (such as in case of an acute odontogenic
osteomyelitis of the lower jaw as well as in case of a
traumatic osteomyelitis of the lower jaw) the following
points can be pointed out: 1) edema, local thickening
or “swelling” of the jaw-bone; 2) infiltration of the
surrounding soft tissues; 3) thinning and increased
tension of skin over the infiltrate; 4) availability of fis-
tula which can cause pus and abundant granulations.

Availability and intensity of edema also requires
differentiation of osteomyelitis from periodontitis, lym-
phadenitis and other infectious inflammatory diseases
of the maxillofacial area, but edema availability and
intensity belongs to the most stable signs of the stud-
ied pathology forms. Infiltration of soft tissues can be
noticed not only in case with purulent inflammatory
jaws’ diseases (including such diseases as osteomye-
litis, abscesses and phlegmons) but it also reflexes
severity of these diseases; and that of course requires
the severity of this parameter to be taken into account.
Nowadays availability of a fistula and nature of the
released substance are considered to be pathognomic
signs of osteomyelitis and in particular osteomyelitis of
the lower jaw.
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When observing oral cavity the mucous mem-
brane of transitional fold is usually of blue-purple
color. It is edematous and thickened in a muffle way.
There are granulations and thick puss at necks of
mobile teeth, and in case of lower jaw traumatic os-
teomyelitis this fact contributes to smoothing out the
clinical picture severity as well as to transition of the
disease to its chronic form. From our point of view, the
status of mucous membrane deserves a peculiar at-
tention due to the fact that it may also accompany, for
example, the widespread forms of periostitis or fes-
tered cysts (ICD X, K 09).

Another significant feature accompanying lympha-
denites (ICD X, L 04.2) or sialoadenites (ICD X,
K 11.2) consists in the status of local (submaxillary
and submental) lymph nodes. In conditions of lower
jaw osteomyelitis this parameter will reflect the level of
involvement of the adjacent tissues into the pathologi-
cal process.

On the basis of the above-presented information
we have defined the following severity signs of local
manifestations of lower jaw osteomyelitis (these signs
were subdivided according to the level of their inten-
sity): the level of edema of soft tissues on the side of
the disease; volumes and consistency of their infiltra-
tion; color of skin over the infiltrate; availability of a
fistula in the focal point of the substance produced by
the fistula; status of the transition fold mucous mem-
brane in the oral cavity on the side of the disease;
status and mobility of mandibular and submental
lymph nodes.

The local clinical picture of the disease was sup-
plemented with the data of X-ray examination. For
carrying out the examination digital dental X-ray unit
was used (ORTHOPHOS Plus DS Ceph) with the
multiimpulse generator, a roentgen tube (SR 90/15
FN) and the system for digital processing of images
(SIDEXIS, produced by SIRONA Dental Systems
GmbH). During the X-ray examination of patients with
odontogenous lower jaw osteomyelitis the following
items were defined: porous and uneven bone areas;
foci of its destruction; changed structures and seques-
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tral capsules. In conditions of lower jaw traumatic os-
teomyelitis the width, peculiarities of borders of the
fracture gap, presence of fracture rearrangements in
the system of bone tissue, rearrangement of seques-
tral capsule, jaw deformation, availability of broken
fragments and status of their borders were character-
ized by means of orthopantomograms. An integral
index of severity of the patient’'s status before the
lanned surgical intervention and variations of this
status on stages of postoperative treatment is pre-
sented as an arithmetic sum of grades.

Keywords: integral system, integral index of pa-
tient’s status severity, inflammatory processes, maxil-
lofacial area, osteomyelitis of the lower jaw.

Research paper on the following topic:
“Preventing Complications during the Treatment of
Injuries and Inflammatory Processes in the Maxillofa-
cial Area” is a part of a scientific theme: “Conservative
Therapy Methods Developing in Complex Treatment
of Common Purulent-septic Diseases of the Maxillofa-
cial Area”) State registration No 0115U005720).

Introduction. Nowadays 10.0% to 20.0% of pa-
tients requiring surgical help in conditions of dental
polyclinics and up to 50.0% of patients at maxillofacial
hospitals [1] are suffering from purulent inflammatory
diseases. At the same time osteomyelitis of the jaws
(especially of the lower jaw) is one of the most wide-
spread and complicated forms of complications occur-
ring as the result of jaw fractures or odontogenic in-
flammatory diseases [2].

The Purpose of Research. Despite the fact that
clinical picture of jaw osteomyelitis emergence and
development has been described long time ago [3],
nowadays the main problem is connected with its
symptomatology systematization, its algorithmization
as well as development and introduction of new clini-
cal and laboratory programs of diagnostics and ad-
vanced methods of treatment, giving an opportunity to
improve results of complex therapy and available for
widespread use [1, 4, 5].

Materials and Methods. Until now selection of
leading clinical signs of pathology of head, face and
neck, using these signs for differential diagnostics and
objectivation of disease recognition has been one of
relevant objectives in the sphere of maxillo-facial sur-
gery [1, 4, 6].

A great significance in forecasting infectious in-
flammatory diseases has been acquired by assessing
the local status of a pathological process as a compo-
nent of accessing the severity of the entire organism
state. From our point of view, assessment of ab-
scesses and phlegmons of maxillofacial area is the
most successful [7]. This assessment is based on
such local clinical signs as tumescence (due to edema

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)
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and infiltration of tissues), hyperemia of skin
(dermahemia), pain at rest and functional irregularities
related with localization of this process (irregularities
in opening mouth, chewing, swallowing, speaking,
breath or eyesight); but it does not fully reflect the set
of symptoms of the local status of the affected maxillo-
facial area.

Results and its Discussion. When analyzing
clinical signs of osteomyelites (ICD X, M 86) we have
come to conclusion that patients’ complaints
concerning general weakness, headakes, increase of
body temperature, atony, slowed response, appetite
disorders, sleep disorders [6] can be observed in case
of such diseases as periodontitis (ICD X, K 04.5), pe-
riostitis (ICD X, M 86.9, M 90.1), abscesses (ICD X,
L 02.0), phlegmons (ICD X, L 03.2) etc., i.e. They be-
long to non-specific ones. Intensity of the local pain
syndrome is the most natural index in case of ab-
scesses and phlegmons of maxillofacial area. At the
same time, in conditions of chronic forms of osteo-
myelitis (especially that one of traumatic nature) pains
have a fading nature [8] and bear a brightly expressed
subjective imprint [9], and due to this fact their assess-
ment becomes much more difficult.

In case of external examination of the maxillofa-
cial area (such as in case of an acute odontogenic
osteomyelitis of the lower jaw as well as in case of a
traumatic osteomyelitis of the lower jaw) the following
points can be pointed out: 1) edema, local thickening
or “swelling” of the jaw-bone; 2) infiltration of the
surrounding soft tissues; 3) thinning and increased
tension of skin over the infiltrate; 4) availability of fis-
tula which can cause pus and abundant granula-
tions [8].

Among these signs availability and intensity of
edema also requires differentiation of osteomyelites
from periodontitis, lymphadenitis and other infectious
inflammatory diseases of the maxillofacial area, but
edema availability and intensity belongs to the most
stable signs of the studied pathology forms. Infiltration
of soft tissues can be noticed not only in case with
purulent inflammatory jaws’ diseases (including such
diseases as osteomyelites, abscesses and phleg-
mons) but it also reflexes severity of these diseases;
and that of course requires the severity of this pa-
rameter to be taken into account. Nowadays availabil-
ity of a fistula and nature of the released substance
are considered to be pathognomic signs of osteomye-
lites and in particular osteomyelites of the lower jaw
[8].

When observing oral cavity the mucous mem-
brane of transitional fold is usually of blue-purple
color. It is edematous and thickened in a muffle way.
There are granulations and thick puss at necks of
mobile teeth [10], and in case of lower jaw traumatic
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osteomyelitis this fact contributes to smoothing out the
clinical picture severity as well as to transition of the
disease to its chronic form. From our point of view, the
status of mucous membrane deserves a peculiar at-
tention due to the fact that it may also accompany, for
example, the widespread forms of periostitis or fes-
tered cysts (ICD X, K 09).

Another significant feature accompanying lympha-
denites (ICD X, L 04.2) or sialoadenites (ICD X,
K 11.2) consists in the status of local (submaxillary
and submental) lymph nodes [3, 11]. In conditions of
lower jaw osteomyelitis this parameter will reflect the
level of involvement of the adjacent tissues into the
pathological process [12, 13, 14, 15].

On the basis of the above-presented information
we have defined the following severity signs of local
manifestations of lower jaw osteomyelitis (these sig-
nes were subdivided according to the level of their
intensity): the level of edema of soft tissues on the
side of the disease; volumes and consistency of their
infiltration; color of skin over the infiltrate; availability
of a fistula in the focal point of the substance
produced by the fistula; status of thetransition fold
mucous membrane in the oral cavity on the side of the
disease; status and mobility of mandibular and sub-
mental lymph nodes.

The local clinical picture of the disease was sup-
plemented with the data of X-ray examination. For
carrying out the examination digital dental X-ray unit

CTtomartonoria

was used (ORTHOPHOS Plus DS Ceph) with the
multiimpulse generator, a roentgen tube (SR 90/15
FN) and the system for digital processing of images
(SIDEXIS, produced by SIRONA Dental Systems
GmbH). During the X-ray examination of patients with
odontogenous lower jaw osteomyelitis the following
items were defined: porous and uneven bone areas;
foci of its destruction; changed structures and seques-
tral capsules. In conditions of lower jaw thraumatic
osteomyelitis the width, peculiarities of borders of the
fracture gap, presence of fracture rearrangements in
the system of bone tissue, rearrangement of seques-
tral capsule, jaw deformation, availability of broken
fragments and status of their borders were character-
ized by means of orthopantomograms.

The preliminary analysis of the received results
showed that in our conditions of observation availability
of a fistula is a general index and is of no importance
when defining efficiency of therapeutic intervention.

Conclusions. The system of assessing intensity
of manifestations of osteomyelitis various forms was
presented (in grades) (it is presented in table). An
integral index of the patient’s status severity before
the lanned surgical intervention and variations of this
status on stages of postoperative treatment was pre-
sented as an arythmetic sum of grades.

Prospects for Further Research. This proposal
requires actual checking and confirmation in case of
any form of lower jaw osteomyelitis.
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IHTErPANIbHUN NOKA3HUK TAXKOCTI MICLLEEBOIO CTATYCA

MHINHO-3ANANIBHOIO NMPOLECA LUENEMHO-NULEBOI NOKANI3AUII

Komcbkuti M. I1., fjpo3doe O. J1.,

By3oeepsi A. A., MakozoH M. B.

Pe3tome. 3anponoHoBaHa iHTerpanbHa cuctema OLiHKU BUPaXeHOCTi MiCLLeBUX NPOsBIB Pi3HMX (hOpM OCTe-
oMienity B 6anax.

Bynu BuaineHi B 9KOCTi KMiHIYHMX O3HAK THXXKOCTI MiCLLEBUX MPOSBIB OCTEOMIENITIB HUXKHBOI Lenenu 8 noka-
3HUKIB, SIKi Oynn po3dineHi 3a cTyneHem BUPaXEHOCTi: CTaH HabpsKy M'SKUX TKaHWH Ha CTOPOHI 3aXBOPIOBAHHS;
PO3MIpK i KOHCUCTEHLUIA X iIHINbTPpaUIl; Konip WKipK Hag iH(INbETpaTOM; HaABHICTL CBULLA B (POKyCi ocepenky
YPaXKEHHS; XapaKTep BUAIMNEHb i3 CBMLLEBOro XoAy; CTaH Cnmn3oBOi OOOMOHKM MEPEXiaHOI CKNaaku MOPOXHUHU
poTa Ha CTOPOHi 3aXBOPIOBAHHSA; CTaH i PyxnuBICTb nigwenenHux i nignigbopignix nimdatuyHux By3nie. Micue-
Ba KniHiYHa KapTUHa 3aXBOPHOBAHHA OOMOBHIOBANacs 4aHMMW PEHTITEHOMNOMYHOro AOCNIAXEHHSA. IHTerpanbHUm
MOKA3HMKOM TSDKKOCTI CTaHy XBOPOro A0 NPOBEAEHHS XipypriYHOro BTPyYaHHS i MOro 3MiHM Ha eTanax nicnsione-
pauiiHOro nikyBaHHA € apudmMeTnyHa cyma banis.

KnroyoBi cnoBa: iHTerpansHa cuctema, iHTerpanbHUn NOKa3HWK BaXXKOCTI CTaHy, 3anarnbHi npowuecy, wene-
NHO-NMUeBa AinsHKa, OCTEOMIENIT HUXKHBOI LLIenenu.

YOK 616.716.8-002.3-071

MHTEMPANbHbIN MOKA3ATENb TAXXECTU MECTHOIO CTATYCA

TMHOMHO-BOCNANUTENBLHOIO NPOLIECCA YENOCTHO-NIMLEBOW NOKANU3ALIMU

Komckuii M. I1., po3dos O. /1.,

By3oeepsi A. A., MakozoH M. B.

Pestlome. MpeanoxeHa UHTerpanbHas cUCTeMa OLEHKM BbIPAXXEHHOCTU MECTHbIX NMPOSIBNEHUIA PasnYHbIX
dopmM ocTeoMnennToB B Gannax.

Bbiny BblgeneHbl B KaYeCTBE KIIMHUYECKUX MPU3HAKOB TSXKECTU MECTHbIX NPOSIBIIEHNIA OCTEOMUESTUTOB HIK-
Hell YeniocTn 8 nokasaTeneil, KoTopble GbiNK pasaeneHsbl Mo CTENEHU BbIPAXKEHHOCTU: COCTOSIHME OTeKa MSTKMUX
TKaHel Ha cTopoHe 3aboneBaHus; pa3Mepbl M KOHCUCTEHUMS UX UHUNbTPaUUK; LUBET KOXMU Hag UHUNbTpa-
TOM; Hanuune cBuLLa B hOKyce o4ara NopakeHusl; Xxapakrep CBULLEBOro OTAENSEMOro; COCTOSHUE CIN3UCTOM
060MoYKM NepexonHoN CKNaakM NomnocTu pTa Ha CTOPOHe 3aGoneBaHus; COCTOSIHUE U NMOABWKHOCTL noayento-
CTHbIX 1 NoANoAG0POA0YHbIX NMMMEATUYECKUX Y3MO0B.

MecTHasi KNUHMYecKasl KapTuHa 3aboneBaHUs OOMNOSHSAMNAch AaHHbIMU PEHTTEHONOMMYECKoro uccrneaoBa-
HUS.

WHTerpanbHbIM MokasaTenem TSKeCTU COCTOSIHUSI 6OMbHOro A0 NPOBEAEHUS XUPYPrMYecKoro BMeLlaTesb-
CTBa 1 ero U3MeHeHus1 Ha aTanax NnocTonepauUrMoHHOro rie4yeHns ABnseTcs apudmMeTyeckas cymma 6annos.

KnioyeBble cnoBa: VHTerpanbHas cuctema, MHTerpasnbHblii MokasaTenb TSXKEeCTU COCTOsSIHMSA, Bocnanu-
TerbHble NMPOLIECCHI, YENOCTHO-NNLEeBast 06M1acTb, OCTEOMUENUT HUXKHEN YESoCTU.
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KIIHIKO-JIABOPATOPHA OLIHKA E®EKTUBHOCTI
NPODINTAKTUKU KAPIECY NOCTIMHUX 3YBIB Y AITEN
MOJ104LUOINo WKIJIbHOI O BIKY

HauioHanbHui megn4yHum yHiBepcutet imeHi O. O. Boromonbusa, Kuis

Ha nigcrasi pesynbTaTtiB nonepeaHbo nposefe-
HUX KnNiHiKo-nabopaTopHUX AOCNiMKEeHb LWOAO MOopy-
LWeHb MiHepanidyBanbHOro noTeHuiany CrnuHu y aiten
MOJIOALLOrO LKINbHOro BiKY pO3pOo0neHo KoMMekc
3axofiB NpoqinakTukM Kapiecy noctinHux 3y6iB. BiH
nepeabayae eHOOreHHe BUKOPUCTaHHS BiTaMiHHO-
MiHeparibHOro KoMmnnekcy «KanbuuHOBa» Ta aHTUro-
MOTOKCUYHOro romeonaTtnyHoro npenapaTy «Octeo-
6ioc» ans perynsuii kanbuin-gocgopHoro obmiHy 3
O[HOYACHUM 3aCTOCyBaHHAM METOAIB  E€K30reHHoi
npodinakTnkn. Bucoky kniHiYHy edekTMBHICTb 3anpo-
MOHOBAHOro MPOoMINakTUYHOro KoMMmekcy niaTeep-
[PKEHO HM3BbKUM MOKa3HWKaMu NPUpOCTY iHTEHCUBHOC-
Ti Kapiecy, BUCOKMMM 3HAYEHHAMU peayKLii NpupocTy
iHTEHCUBHOCTI  Kapiecy, nNiOBULLLEHHAM CTPYKTYpPHO-
hyHKLiOHaNbHOI pe3nCcTeHTHOCTI emarni, 36inbLIeHHsIM
BMICTY 3arasfibHOro Ta iOHi30BaHOro KanbLito, Heopra-
HiYHOro pocdopy, a TakoX 3pOCTaHHAM aKTUBHOCTI
ny>xHoi pocaTasm y 3millaHin CnvHi ynpogoBX ABOX
POKiB CMOCTEPEXEHD.

KnrouoBi cnoBa: npodinaktuka, kapiec, miHepa-
nidyBanbHi BIACTUBOCTi CIVHMU.

3B’A30K po60TM 3 HayKOBUMM MNporpamamm,
nnaHamu, Temamu. PoGota € dparmeHtom HIOP
«[iarHocTuka, nikyBaHHA i nNpodinakTnka 3axBopro-
BaHb TBEPAMX TKaHMH 3ybiB Ha pi3HMX eTanax ix pos-
BUTKY», Ne gepxaBHoi peectpauii 0116U000122.

BcTtyn. Po3Butok kapiecy 3y6iB € pesynbTatom
CKnagHoi B3aemofil 3aranbHUX | MiCLEBUX YUHHUKIB
pU3KKY, LLO peani3yeTbCs y CUCTEMI «MiKpOOpPraHi3aM—
CNWHa—CTpyKTypa emani». Baromy ponb y natoreHesi
Kapio3HMX ypaxeHb 3y0iB BigirpatoTb MOPYLUEHHSI
cknagy i disionoriyHMx BnacTuBocTten cnvHu [1-4,7].
Tomy nNiOBULWEHHS CTYNEeHs Kapiecpe3nCTEHTHOCTI
TBEPAMX TKaHWH 3yOiB LUNSXOM Kopekuii MiHepanisy-
BanbHOro MnoTeHuiany CnvHU — e OAWH i3 HanbinbLu
NepCcnekTUBHMUX CYYaCHUX HanpsMKiB NpoginakTuku
Kapiecy y giten [5-6, 8].

MeTa pocnigXeHHs: po3pobka Ta OUiHKa KniHiy-
HOT edEeKTUBHOCTI NPOIiNakTUkn Kapiecy MNOCTINHUX
3y6iB y AiTen MOMOALIOrO LKINBHOMO BIKY.
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O6'ekT i meToan pocnigxeHHsa. Ha niacrasi pe-
3ynbTaTiB KNiHiKo-nabopaTopHUX AOChigXeHb Hamu
6yno po3pobneHo KOMMMEeKC NpodinakTUYHMX 3axo-
AiB, CMpPAMOBAaHMX Ha MiABULLEHHS KapieCpe3nCTeHT-
HOCTI emani nocTiHux 3y6iB y AiTen 6-7-piyHoOro BiKY.
3anponoHoBaHi HamMn 3ax0An eHAoreHHoi npodinak-
TMKM nepegbayanu: 1) npu3HayYeHHA npenapaTty
«KanbyuHoBa» (KPKA, CnoBeHisi; peectpauiviHe noc-
BigyueHHs 3a Ne UA/2202/01/01) no 2 TtabneTtku ans
PO3CMOKTYBaHHSA BpaHUi i BBeYepi (micnsa ign 1a 4u-
WweHHsa 3y6iB) ynpoaoBX 4-X TWXKHIB ABidi Ha piK;
2) perynsuito kanbLii-pochopHOro obMiHy LUNSXOM
NPU3HAYeHHs 3a 2-3 TWKHI OO 3aCTOCYBaHHS BiTaMiH-
HO-MiHepanbHoro komnnekcy «KamnbuuHOBa» romMeo-
naTM4YHOrO0 aHTUTOMOTOKCMYHOrO npenaparty
«Octeobioc» (l'yHHa, ITania, peecTpauiiHe nocBsia-
yeHHs 3a Ne UA/2649/01/01) no 6 kpanenb, pOo34nHe-
Hux y 10-15 mn Boau (3a 30 xBMnuH Ao iam abo vepes
roouHy nicnsi), ABidi Ha OeHb YNpPoJoBX Micsua ABa
pasn Ha pik; 3) NikyBaHHS CynyTHbOI COMaTU4HOI na-
Tonorii i AucnaHcepHUM HarnNagi y negiatpa.

MicueBi 3axoou LWOAO MNEPBUHHOI i BTOPUHHOL
NpodinNakTUKM Kapio3HUX ypaxeHb 3ybiB BKtOYanu:
1) npodoecinHe uumwieHHs 3y6iB ABa pasu Ha pik;
2) repmeTumsauiio dicyp nepLuinmx nocTiiHUX MONApIB;
3) caHauilo poTOBOI MOPOXHWUHM; 4) ririeHiYHe HaB4YaH-
HS1 | BUXOBaHHSA ABiYi Ha piK.

[na BMBYEHHS KNiHIYHOI €d)eKTMBHOCTI 3anpono-
HOBaHOro Kommnnekcy npodinakTuyHuX 3axodiB Hamu
Oyno cdopmoBaHo ABi rpynu xBopux. [JO OCHOBHOI
rpynu yeinwno 40 giten 6-7-tm pokiB. KOHTpoOnbHY
cdopmoBaHo 3 30 ocib aHanoriYHoro Biky. [iTv oCHOB-
HOI | KOHTPONbBHOI rpyn OOCTOBIPHO He BiApI3HANUCS
3a MNOKa3HUKaMu iHTEHCMBHOCTI Kapio3HUX YypaKeHb
3y6iB i 3aranbHOCOMaTMYHOrO CTaTyCy.

OuiHKy KniHiYHOT edeKTUBHOCTI  po3pobreHoro
NpodiNakTMYHOro KOMMMEKCY 3AiNCHI0OBaNM LUNSAXOM
NOPIBHAHHA pe3ynbTaTiB i3 KOHTPOSbLHOK rpymnoto, Ae
3acToCOByBanu npodeciiHe  4YuweHHs  3y0iB,
repmeTmnsauito iHTakTHUX picyp Ta npodinakTtnyHe
nnombyBaHHS nepLumnx NOCTINHMX MOMSPIB, onepaTus-
He niKkyBaHHSA Kapiecy TMMyacoBux 3y6iB, HaBYaHHS
iHOUBIAYyanbHiN ririeHi pOTOBOI MOPOXHUHW.
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AHani3 epeKkTUBHOCTI 3anpONOHOBAHOIO KOMIMIEK-
Cy NpoiNakTMYHNX 3axOAiB 34iMCHIOBaNn Ha NiacTaBi
JaHNX NpUPOCTY IHTEHCUMBHOCTI i pefykuii npupocTty
iHTEHCMBHOCTI Kapiecy 3ybiB ynpodoBX [OBOX POKiB
cnoctepexeHb. Pefykuilo pidyHOro npupocTy Kapiecy
3ybiB BuM3Havanu 3a MeToaukowo E. B. CaxapoBoi
(1989). CTpyKTypHO-YHKLIOHANbHY PE3NCTEHTHICTb
emani BuBYanuM Ha nigctasi agaHmx TEP-tecty
(Okywko B. P., Kocapesa J1. |., 1983).

[na BM3Ha4YeHHS BMICTY 3aranibHOro KanbLilo B
pOTOBIM piAnHI BUKOpUCTOBYBanu metoa Kapkaluosa i
BiveBa B mogudikauii B. K. JleoHtbeBa i B. 6. Cmup-
HoBoi (Baswunosa T. l. Ta cnisasT., 1990). BmicT ioHi-
30BaHOroO KanbLito B 3MillaHin CNUHI BUBYann 3a me-
TOOMKOK MNPSIMOi iOH-CENEeKTUBHOI NOoTeHUiomeTpii i3
3acTocyBaHHsAM aHarnizaTopa enektponitis aVL 9180
(«Hoffman-la Roche LTD», LUsenuapist). KoHueHTpa-
Lito HeopraHivyHoro ¢poccopy B poTOBIN pigvHi gocni-
OxyBanu 3a gonomoroto metoay bombua i Jlbloka B
moamdikauii B.[. Konsan i cniasT. (BaBunosa T. 1.
Ta cnigaBT., 1990). depMeHTaTUBHY aKTMBHICTb MyX-
Hoi dhochaTasn B 3MilLaHin CrvHi BU3Ha4anu 3a MeTo-
nom Anderch et al. B moandikauii T. . BaBunoeoi
(1990).

Pe3ynbTaTn gocnigkeHHA Ta iX 06roBOpeHHs.
PesynbTatn BnpoBagXeHHS 3arnpOrnoHOBaHOro KOM-
nnekcy NpoginakTukn Kapiecy NocTinHWX 3ybiB y Aiten
LUKINBbHOrO BiKY 3aCBiAYMIIM MO0 BUCOKY KMiHIYHY ede-
KTMBHICTb. Yepes pik Big novaTKy 3aCTOCYBaHHS Mpo-
iNakTU4YHOro KOMMIIEKCY NPUPICT iIHTEHCUBHOCTI Kapi-
€Cy MNocCTiliHux 3ybiB gopiBHioBaB nuwe 0,25. Y KOHT-
POMbHIN rpyni B aHamnoriyHi TePMiHU CNOCTEePEXEHHS
OaHUMN NOKa3HWK BUABMBCHA 3Ha4yHO Buwmm — 0,96
(p<0,05). Yepes oBa poku BiA NoYaTKy BNPOBaAXKEHHS
KapiecnpoinakTMYHOro KOMMeKCy NPUpPICT iHTEHCMB-
HOCTi kapiecy nocCTiiHMX 3ybiB B OCHOBHI/ rpyni He
nepesuwyBaB 0,78. Cepen 06CTEXEHUX KOHTPOSbHOT
rpynu B aHanoriyHi TepMiHM CNOCTEPEXEHHS NOTO 3Ha-
YeHHS BUSIBUNOCS BTpUYi BULWUM — 2,47 (p<0,05).

Mo3nTuBHI pesynbTaTv BNPOBaKEHHS 3anpono-
HOBAHOrO KOMMIEKCY KapiecnpodinakTUYHNX 3axoaiB
NigTBEPAXYIOTbCS  NOKa3HUKOM  peaykuil  npupocTty
iHTEHCMBHOCTI Kapiecy nocTiiHux 3y6iB y aiTen monoa-
woro wkinbHoro Biky. icns 12 mic. cnocTepexeHb
Len nokasHuk ctaHoBuB 73,96%, a yepes gBa PoKn —
68,42%.

Ons  nigTBepoXeHHa  KapiecnpoinakTMyHoro
BNNMBY pO3pOOneHoro Kommnnekcy Hamu Oyno BuBye-
HO CTPYKTYPHO-(PYHKLIOHaNbHY PE3UCTEHTHICTb emani
B AuHawmiui. OTpumaHi gaHi 3acBiguunun [OCTOBIpHE
NiOBULLIEHHA CTYMEHA KapieCpe3nCTeHTHOCTI emani
nocTiiHMX 3y6iB y AiTen OCHOBHOI rpynu nicns ABOX
pokiB crnocTtepexeHb. Tak, yepe3 12 mic. Big noyaTky
BMPOBaAXEHHS KOMMMEKCY NpodinakTU4HMX 3axofis
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3HaveHHA TEP-TecTy y fgiTen oCHOBHOI rpynu Biporia-
HO 3meHLwwwunoca 3 6,57+0,18 oo 5,24+0,21. Yepes gBa
POKM Lien nokasHuk gopiBHoBas 4,96+0,25, wo Bigno-
Bijae cepefHbOMY CTYMEeHIO CTiKoCTi emani 3ybiB go
Kapiecy (p1<0,01).

Y [iTen KOHTPOMbHOI rpynu, SKUM MNpOBOOUNU
TiNbKW 3axX04M €K30reHHol NpodpinakTukn Kapiecy, nig-
BULLEHHA CTYNEeHs Kapiecpe3WCTEeHTHOCTI emani Bu-
SIBUNOCA MEHL BMpasHuMM. [JOCTOBIPHUX 3MiH MOKas-
HukiB TEP-TecTy npoTAarom poky nopiBHSHO 3 BUXIAHM-
M1 gaHumm (6,30+0,23 i 6,57+0,18 BignoBigHO) Hamu
He BMSABNeHo. Yepes ABa POKM CNOCTEPEXEHb CTYMiHb
KapiecpesncTeHTHOCTI emani cepef LiTel KOHTPOrib-
HOI rpynn TakoX 3anuwiaBcs Hu3bkum — 5,87+0,28
(p=0,05). MNpwuBepTae yBary HaABHICTb BipOrigHUX Bia-
MIHHOCTEN Mi>XX 3HA4YEHHAMUW TECTY emarneBoi pesucTe-
HTHOCTi B OCHOBHI/ i KOHTPOSbHIN rpynax BrApOAoOBX
0BOX pokiB crnoctepexeHb — 4,96+0,25 i 5,87+0,28
BignosigHo (p;<0,01).

Bucoky kniHiYHy edeKkTMBHICTE po3pobrneHoro
KOMMNIeKcy npodinakTukM Kapiecy NOCTiMHUX 3y06iB
nigTBepaXXeHO MNO3UTUBHOK AMHAMIKOK OCHOBHMUX
GioxiMiYHMX NapameTpiB poTOBOI pianHK. BmicT 3ara-
NBHOTO KarbLilo y 3MilLaHI CNWHI 4iTEeA OCHOBHOI rpy-
nn 36inbwueca go 1,33+0,08 mmonb/n (p<0,01). Pi-
BEHb iOHI30BAHOrO KanbLilo y POTOBIN piguHi 6eanoce-
penHbO Micnsa 3acTOCYyBaHHA MPOMIiNakTMYHOro KOM-
nnekcy gocsr 0,74+0,06 mmonb/n (p<0,05).

Y KOHTPONbHIA rpyni, Ae 3acTocoByBanu nuiie
MicueBi KapiecnpodinaktnyHi 3acobu, CTaTUCTUYHO
OOCTOBIPHMX 3MiH KOHLEHTpaLii MiHepanbHMX KOMMO-
HEHTIB 3MillaHOl CNnHU He BusABneHo. Bmict 3arane-
HOrO Ta iOHI30BAHOrO KarbLjilo Y POTOBIV PiavHI AaHO-
roO KOHTUHreHTy obcTexeHux popiHioBaB 0,98 +
+ 0,10 mmonb/n i 0,55 + 0,07 mmonb/n BignoBigHO
(p >0,05).

Pesynbtatn GioxiMmiyHMX JocnigpkeHb cBigvaTh
npo Hopmanisauito BMICTy HeopraHiyHoro ¢ocdopy y
3MilLaHIA CrnuWHi  giTen OCHOBHOI rpynn — 2,65 +
+ 0,08 mmonb/n (p<0,01). Cepen 06CTEXEHNX KOHTPO-
NbHOI rpynu BIpOrigHMX 3MiH OaHOro MNOKa3HWKa He
BusiBneHo — 2,37+0,11 mmons/n (p >0,05).

3acTocyBaHHA 3anponoHOBAHOIO KOMMIEKCY Npo-
inakTU4YHUX 3axodiB MpU3BOAWMMO OO0 [OCTOBIPHOIrO
nigBWLLEHHSA aKTUBHOCTI MyXXHOI pocdaTasn y poToBii
piavHi giten ocHoBHOI rpynu. Bigpasy nicnsa noro Bu-
KOPUCTaHHA aKTUBHICTb (epMeHTy pgocsdrna
7,27+0,53 Op/n. Y KOHTpOMLHIK rpyni giten 3y6iB Len
nokasHuK gopieHioBaB nuwe 5,46+0,69 Op/n (p<0,01).

Omxe, 3acToCyBaHHS BiTaMiHHO-MiHeparnbHOro
komnnekcy «KanbLuuMHOBa» Ta aHTUFOMOTOKCMYHOIO
romMeonaTM4yHoOro KoMMsiekcHoro npenapaty «OcTteo-
Bioc» BoAHOYAC i3 BUKOPUCTAHHAM MicLEBUX Kapiecn-
podinakTMyHMX 3axofiB NPM3BoauIIo A0 AOCTOBIPHOMO
3HWXKEHHSI NPUPOCTY IHTEHCUBHOCTI Kapiecy NOCTIMHUX
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3y6iB y AiTe MONOALIOro LUKINbHOIO BiKy Ta CNpUso
HopManisauii MiHepanisyBanbHOro noTeHuiany poTo-
BOI pignHu.

BucHoBku. Takum 4MHOM, AOOCTOBIpHA pi3HUUA
MiX MOKa3HMKaMu MpPMPOCTY iHTEHCUBHOCTI Kapiecy B
OCHOBHII | KOHTPOIbHIN rpynax, BUCOKI 3HA4YEeHHA pe-
OyKUii NpUpPOCTYy iHTEHCMBHOCTI Kapiecy, MNO3UTUBHI
3MiHW  CTPYKTYPHO-(PYHKLiOHaNbHOI  Pe3nCTEeHTHOCTI
emani, 30inblWeHHs BMICTY 3aranbHOro Ta ioHi3oBaHo-
ro KanbLito, HeopraHiyHoro dgocgopy, a Takox 3poc-

CTtomartonoria

TaHHA aKTMBHOCTI NYXHOI doccaTtasn y 3miaHin
CMVHI, AOCArHYTi Yepe3 ABa POKU MiCMsi 3aCTOCYBaHHSA
3anponoHOBaHOro KOMMIeKCy MpodinakTUYHUX 3axo-
[iB y Oiten 6-7-pidHOro BiKy, NigTBEPAWNIN NOTO BUCOKY
KNiHiYHY edeKTUBHICTb.

MepcnekTuBM nopganbLUMX AocnimkeHb. [douinb-
HUM € OOCHIOKEHHS NOPYLUEHb i KOPEKLis MiHepaniay-
BanbHOro noTeHuiany cnuHu y Aaiten 10-12-piyHoro
BiKy 3 pPi3HUM CTyneHeM aKTMBHOCTiI Kapio3HOro npo-
uecy.
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KIMHUKO-NABOPATOPHAA OLEHKA 3®®EKTUBHOCTU NPOD®UITAKTUKA

KAPUECA NOCTOAHHbIX 3YEOB Y AETEWU MNALLUENO LWWKOJIbHOO BO3PACTA

Ocmanko E. U., Nony6eea U. H., Boesoda E. A.

Pe3tome. Ha ocHOBaHWM pe3ynbTaToB MPOBEAEHHbIX paHee KIMHMKO-NabopaTopHbIX UCCNeAoBaHUN, CBU-
0eTenbCTBYIOWMX O HapyLleHUM MUHepanuayloLwero noTeHumana CrnioHbl Yy AeTel Mnagwero LWKOMbHOro BO3-
pacTta, pa3paboTaH KOMMIIEKC MeponpuaTUin NpoduNakT1KN kKapneca NoCTosAHHbIX 3y6oB. Hapsay ¢ ncnonb3o-
BaHMEM OOLLENPUHATEIX METOLOB 3K30ME€HHOW MPOUNAaKTUKM OH NpeaycMaTpyMBaeT SHOOMEHHLIN NpUeM BUTa-
MWHHO-MUHEepanbHOro komnnekca «KanbLMHOBa» W aHTUFOMOTOKCMYECKOro romeornaTuyeckoro npenaparta
«OcTeoburoc» ¢ uenblo perynauum kanbuui-cpocdopHoro obmeHa. Bbicokas knuHuyeckas 3ddeKTUBHOCTb
npenoXeHHoro NpodmnakTMYecKkoro KOMMeKkca NoATBEPKAEHA HU3KUMW MoKasaTensamMmn npupocta MHTEHCUB-
HOCTM Kapueca, BbICOKMMW 3HaYEHUSMU peayKuun NpupocTa MHTEHCUBHOCTM Kapueca, MOBbILEHWEM CTPYKTYp-
HO-(PYHKLMOHaNbHOW PEe3UCTEHTHOCTM 3Manu, yBeNIMYEHWEM COAEpPXaHMUA OOLLEro M MOHW3UPOBAHHOIO Karlb-
uus, HeopraHuyeckoro ¢poccopa, a Takke MOBbILLEHWEM AKTUBHOCTM LLENOYHOM pocdaTasbl B CMELUAHHON
CMOHE Ha NPOTSPKEHWM OBYXIIETHErO CpoKa HabnogeHus.

KnroueBble cnoBa: npodunaktuka, kKapnec, MMHepanuayLlne CBOMCTBA CIIHOHBbI.
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Clinical and Laboratory Evaluation of Dental Caries Prevention Efficacy

of Permanent Teeth in 6-7 Years Old Children

Ostapko O., Golubeva l., Voevoda O.

Abstract. The purpose of the study is to examine the dental caries prevention efficacy of permanent teeth in
6-7 years old children.

Materials and methods. Caries prevention complex for permanent teeth in 6-7 years old children was devel-
oped during the study. It consists of calcium containing tablets “CalciNova” (KRKA, Slovenia). This pills should
be taken daily during 2 mouths in the morning and in the evening after meals and tooth brushing. In addition,
antihomotoxic drops “Osteobios” (“Gunna”, Italy) for regulation of calcium-phosphate exchange should be taken
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in the amount of 6 drops diluted in 10-15 ml of water twice a day during one month semiannually. Moreover, the
process should be accompanied by somatic diseases treatment and dispensary observation at the pediatrician.
Local caries preventive measures included professional hygiene of oral cavity twice a year; fissure sealing in
first permanent molars; sanitation of oral cavity and hygienic education of children.

With the aim to examine the clinical efficacy of caries prevention complex 2 groups of children were formed.
The main group included 40 6-year old children, control group — 30 children of the same age. In control group of
children only local caries preventive measures were used, such as professional hygiene of oral cavity, fissure
sealing and preventive filing in first permanent molars, operative treatment of caries in temporary teeth, hygienic
education of children concerning oral hygiene.

Evaluation of caries prevention complex efficacy was being carried out during two years using indices of
intensity growth and reduction of dental caries. Structural and functional enamel resistance was examined using
TER-test (R. Okushko, 1983). Laboratory assessment included studying the level of total calcium in saliva ac-
cording to Karkashov and Vivchev method modified by V. Leontiev and V. Smirnova (1990). The level of ionized
calcium in saliva was evaluated according to the method of direct ion-selective potentiometry, level of non-
organic phosphorus — according to Bolts and Luic method modified by V. Convay (1990). Enzyme activity of
alkaline phosphatase was examined with the Anderch method modified by T. Vavilov (1990).

Results. After 12 month of caries prevention complex usage, index of dental caries intensity growth in per-
manent teeth in children of the main group was 0,25, in children of control group — 0,96. Reduction of caries
intensity growth was 73,96%. After two years the increase in intensity of dental caries in children of the main
group was 0,78, in control group it was three times higher — up to 2,47. Reduction of caries intensity growth after
two years of observations was 68,42%.

TER-test index, which characterizes the level of enamel resistance to caries, significantly increased in chil-
dren of the main group: after one year — up to 5,24+0,21 (from 6,57+0,18), after 2 years — up to 4,96+0,25 and
corresponded with the middle level of caries resistance of tooth enamel. Significant changes of TER-test in chil-
dren of control group were absent.

Efficacy of the suggested caries prevention complex was confirmed by laboratory studies. The level of total
calcium in saliva in children of the main group increased to 1,33+0,08 mmol/l, ionized calcium — to 0,74 +
+ 0,06 mmol/l, non-organic phosphorus — to 2,65+0,09 mmol/l. Alkaline phosphatase activity in saliva in children
of main group increased to 7,27+0,53 U/, in control group of children this index was 5,46+0,69 UI/I.

Conclusions. The usage of caries prevention complex during two years leads to significant decrease of den-
tal caries intensity in permanent teeth in 6-7 years old children and contributes to the normalization of saliva
mineralizing potential. This data confirms high clinical efficacy of the proposed caries prevention complex.

Keywords: children, permanent teeth, caries, prevention, saliva, calcium, phosphorus, alkaline phos-
phatase.

CrartTa Haginwna 24.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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BITMAHUE CTEKJITOMWOHOMEPHbIX LEMEHTOB HA USMEHEHUE
XUMWNYECKOIO COCTABA AEHTUHA KOPOHKM 3YBOB

YO «benopycckui rocygapcTBeHHbIN MeauUUHCKUM yHuBepcurteT», MuHck, Benapycb

Hanbonee BaxxHbIMW COCTaBNSIOWLMMY COBPEMEH-
HblX CTEKITOMOHOMEPHbIX LIeMEHTOB uccregoBaTenu
cuutatoT F, Ca 1 Sr, koTopble Ha3bIBaOT 31EMeHTaMu
BHYTPEHHEW pemMuHepanusaumu.

Llenb nccnegoBaHus - U3y4mTb U3MEHEHUSI COCTa-
Ba AEHTUHA KOPOHKM 3y6oB npu nrnombupoBaHun 3y-
60B CTEKNOMOHOMEPHBLIMW LieMeHTamu in vitro. B cTa-
Tbe npuBedeHbl pes3ynbTaTbl OLEHKU BAWSHWS MNpo-
Lecca KOHAWNLMOHMPOBAHNSA OEHTUHA 3y6a Ha MOHOOb-
MEH MWKPO3fIEMEHTOB CTEKITOMOHOMEPHOTO LieMeHTa
C noanexalumMm eHTUHOM 3y60B.

Mukpockonmyeckoe uccrnefoBaHue kadecTsa aj-
resun CALL K AeHTMHY NpoBOAMAM C NOMOLLBK CKaHW-
pyoLLEro anekTpoHHOro Mukpockona «Mira» cupmebl
«Tescan» (Yexunsa) x20 - 1000, uccneposaHve ane-
meHTHoro coctasa CUL, geHtuHa n rpanuubl «CULL-
OEHTUH» MPOBOAUNN C MOMOLLBIO MUKPOPEHTreHoc-
nektpanbHoro aHanusatopa «INCA 350» ¢upmbl
«Oxford Instruments» (AHrnuns).

YCcTaHOBMNEHO, YTO KOHAWLMOHWPOBaHWE MOBEpPX-
HOCTW AeHTMHa obecrneyrBaeT YNCTOTY ero NoBEpPXHO-
CTU, CNOCOBCTBYET YaCTUHHOMY OTKPbITUIO AEHTUHHbIX
KaHanbLUeB U yny4ylleHuto aareavoHHon ceasmn «CULL-
AeHTuH». Kpome TOro, KOHAMLMOHMPOBAHWE AEeHTUHa
cnocobcTByeT yBEeNMYEeHWUI0 MOHOOOMEHHBIX Mpouec-
COB, MOBbILLIAET MPOLIEHTHOE COAepXaHne MUKpoarie-
mMeHToB Ca u F Ha rpaHuue «CUL-geHTuH». BecoBoe
cooTHoweHne Ca/P Ha rpaHunue «CULL-geHTuH» BO3-
pacTtaeT nocrie npumeHeHus uccnegyembix CUL, pas-
nmuusa mexagy cooTHoweHnem Ca/P B OEHTMHE M Ha
rpaHuue «CUL-aeHTUH» cTaTUCTUYeckn 3HauyMMo
BO3pacTaloT Kak nocrie npoBefeHust KOHAMLUOHMPO-
BaHWs AeHTWHa, Tak n 6e3 ero nposedeHus, 4To Mo-
XeT cnocobCTBOBAaTL MOBLILLEHUIO Kapuecpe3nCTeHT-
HOCTM TKaHen 3yba.

KnioueBble cnoBa: CTEKTOMOHOMEPHbIE LIEMEH-
Tbl, NOHOOOMEH, Kanbuui, pTop, KOHAMLIMOHMPOBAHNE
OeHTuHa.

BBepeHue. COBpeMeHHbIe Tpe6OBaHVIF| K nfioMm-
6VIpOBO‘~IHbIM mMaTtepuanam MHOrFoYUCIieHHbl U BKIHO-
yalT B cebsi, B 4acTHOCTH, XenarternbHy aares3nto K
TKaHAM 3y66, CMocobHOCTb K NPOTUBOKapUO3HOMY
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OENCTBMIO U K PEMUHEpanuU3aummn nognexaiimx Tka-
Hen. VcTtopus pasButust U McCnegoBaHUs CTEKIOMO-
HoMepHbIX uemeHToB (CUL) cogepXuT aaHHble 06 mx
NPOTMBOKApPUO3HOM UK MPOdUNaKTU4ECKOM 3addekTe
[5, 6, 11].

CTeKNOMOHOMEpPHbIE LIeMEHTblI — Krnacc coBpe-
MEHHbIX CTOMaTONOMMYeckMx mMatepuanos, obnagato-
LLIMX MHOFOYUCIEHHBIMM MOMOXUTENbHLIMU CBOWCTBA-
Mu. [lonrocpoyHoe, B TEHYEHNE HECKONBbKUX NET, Bblae-
neHue ¢Topa paccmaTpuBaeTcs B nuTepaTtype Kak
siBNeHne, cnocobHoe noAaBnATb KUcnotoobpasyto-
LWyt CrnocobHOCTb MMKPOOPraHM3MoB OMOMNMEHKN.
Kpome TOro, top yyactsyeTt B npouecce gemmHepa-
nusaumm u pemuHepanusauum ¢ obpasoBaHvuem rua-
pokcudTopanatuTa, YCTOMYMBOrO K KUCITOTHOMY BO3-
OENCTBMIO  MUKpOOpraHuaMoB. Bricokon agresven
CWLU k TBepAbIM TKaHAM 3yba 06bACHSETCH HENPOHK-
waemocTb coeamHeHunsa "CUL — geHTnH" ansa potoBon
XNOKOCTU, MUKPOBOB M UX TOKCMHOB, YTO MOATBEp-
XOEHO MHOroYMcneHHbIMU nabopaTopHbIMK Uccneno-
BaHuamm [1, 2, 3, 8, 9, 12, 13, 16, 20]. BaxHbImM acnek-
TOM SIBMSIETCA BO3MOXHOCTb OOCTWXEHUs1 6onbLioro
KonvyecTBa BapuauuMi  KOMNO3MUWM  cocTaBa
(anomodpTopcunukatHoro crtekna). B nutepaTtype
MPUCYTCTBYIOT Hay4Hble AaHHble W3Y4YeHUss MUKPO-
TBEPAOCTU OEHTUHa nocrne nroMOMpoBaHMsS Kapuos-
HbIX MONOCTEN CTEKNOMOHOMEPHBLIMU LEMEHTaMW,
CBMAETENLCTBYOWME O 3HAYUTENBHOM MOBLILLEHWN
nokasartenenm MexaHU4Yeckon MPOYHOCTM AEHTUHA,
BOCCTaHOBIIEHHOIO MaTepuarioM, BbICBOOOXAaOLWMM
¢dTop (CULL), 4TO OOBSCHSETCA MHKOpNopauunen mo-
HOB F 13 CTEKITOMOHOMEPHOTO LieMeHTa B TOJLLY Noa-
nexakwlero geHtunHa 3yba [4, 15, 17, 19].

Hanbonee BaxHbIMW COCTaBNALWMMUM CTEKITONO-
HOMepHOro LemeHTa mnccnegosatenu cuutawT F, Ca
M Sr, KOTOpble Ha3blBaT 3MIEMEHTAMW BHYTPEHHEN
peMuHepanu3aumm. IMeHHO 3Ty anemMeHTbl U3 cocTa-
Ba CUL| 6binu BbISIBNEHbI KAk MUTPUPYIOLLNE B CTPYK-
Typy noanexatiero 4EHTUHA y OCHOBaHUS MOMOCTEN,
nnombupoBaHHbIx CUL [15, 16, 18].

HekoTopble aBTOpbI, MOMMMO MOPOLLUKA U XUOKO-
CTW, paccMaTpuBalT Body KaKk TpPeTU OCHOBHOM
KOMMNOHeHT maTtepuana. ObLiee copepxaHue Boabl B
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COCTaBe CTEKIIOMOHOMEPHOrO LieMeHTa COCTaBnseT oT
11% po 24%. Boga wrpaeT BaxHy ponb B peakuunu
3aTBepAeBaHUs LeMeHTa, Mo3BOonseT npoTekaTb Ku-
CNOTHO-LLENOYHOM peakumu, crnocobcTByeT 6uoco-
BMECTMMOCTM M MOHHOMY OBMEHyY, OCYLLEeCTBNAS Mu-
rpaumio pasnuyHbIX MOHOB M3 M B MaTpuly LeMeHTa
[14]. B HacTosiwee Bpemsa mmeHHo CUL, kak marte-
pvansl Ha BOAHOW OCHOBE, Ha3blBaloT Buonornyecku
aKTVBHbIMW pecTaBpauUMoOHHbIMU MaTepuanamu [1, 3].

Bo mHoxecTtBe CUL, monekynbl Bogbl knaccudu-
UMpOBaHbl Kak criabocBsidaHHble W NMOTHO CBSA3aH-
Hble. [To Mepe «co3peBaHusi» MaTepuana CooTHoLle-
HMe mexay cnabo cBsi3aHHBIMU U MIIOTHO CBSA3aHHbI-
MW MOMeKynamu BoAbl YMEHbLUAEeTCsl, U Bo3pacTaroT
nokasartenu U3MYECKUX XapakTepucTuK maTtepuana.
CnabocBsizaHHasa Boga MMeeT BaXXHOe 3HayeHue ans
BbICBOOOXAEHNS U MOTMOLLEHNST MOHOB, a Takke Ans
nogaepxaHusi BogHoro 6anaHca B caMoi pecTtaBpa-
umn. PaHHee Bo3gencTBMe M3OLITOYHOW BOAbl NMbO
nepecyluMBaHue pecTtaspauMu NpuMBOAWUT K Hapylue-
HMIO NpoLecca NPOTEKaHNs peakuunn, CHDKEHUIO NokKa-
3aTenen U3MKo-MexaHM4YeCKNX CBOWCTB M MOHHOIO
obmeHa. CnepoBatenbHo, Tak kak CUL sensetcs
boraTblM pe3epByapoM WOHOB pTopa, Kanbuwus,
CTPOHUMS, anioMUHUS, KPEMHWUsi, TO BoAHas cpeda
cnocobeTByeT nx BbicBoboXaeHutio n3 CULL, a Ttakke
MoHoOBMeHHOMY npoueccy ¢ TkaHsamu 3yba. Mexa-
Hu3mbl agresun CUL, k TkaHsm 3yba OcCHOBaHbl Ha
npoueccax anddysum n agcopbuun [17].

CoBpeMEHHbIE  CTEKIIOMOHOMEpPHbIE  LIEMEHThI
YacTo cofepXaT CTPOHLUMI, 3aMeLlalolmi B cocTaBe
cTekna kanbuuin. CtpoHumin B coctae CUL, nosbliwwa-
€T YPOBEHb PEHTreHOKOHTPACTHOCTW maTepuana, ero
MeXaHW4ecKylo TBEpPAOCTb W, COrfacHO nocnegHum
nccnegoBaHnaM, 06nafaoT CUHEPTMYeCcKUM AenCTBY-
€M C (PTOPOM C TOYKM 3PEHNSI ero NPOTUBOKAPUO3HOIO
Aencrens. Ha rpaHuue 3yba n nnomMGrMpoBOYHOro Ma-
Tepunana obpasyeTcsa WMOHOOOMEHHas XuMMMYeckas
CBSA3b 3a CYeT KamnbLWn-CTPOHUMI-docdaTnonmakpu-
NOBOW KPUCTaNMYECKON CTPYKTYPbl, KOTOPYHO CIOXHO
paspywuTs [6, 7, 10].

B coBpemeHHOM acnekte CTpyKTypa Kapuo3HOro
OEeHTVMHa npeAcTaBneHa ABYMS CHOSIMU — HAaPYXXHbIM
(koTOpbIA CUNBHO OBGCEMEHEH MUKPOOPraHnaMamu u
He MOXeT ObITb PEMUHEPANU3UPOBaH), U BHYTPEHHUM
crnoemM (HenocpeACTBEHHO MPUMbIKAOLWMM K Henopa-
XXEHHOMY [OEHTUHY, KOTOpbIN cogepxuT Gakrepun,
ABMSIETCS YAaCTUYHO OEMMHEpPariM30BaHHbLIM, OfHaKO
cnocobeH k pemuHepanu3aumm). MimenHo CUL, cno-
CobHbI 06ecneynBaTh NAIOTHOE KPaeBOE MpuUrieraHne K
YaCcTUYHO AeMUHepPanu3oBaHHOMY AEHTUHY U NPensiT-
CTBOBaTb pa3BUTWIO KapMO3HOro npouecca, obecne-
yMBas ANUTENbHYIO afresnio K amanu u AeHTuHy 6e3
NMPU3HaKoB pasgpaeHus nynbMhbl, CNOCOOCTBYS pe-
MWHepanusauMn nognexaiiero AeHTuHa 3a c4eT Mu-
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rpaumn anemenToB Ca, F n Sr n3 CUL B gemunHepa-
NN30BaHHbIN OEHTUH [6].

Llenb paboTbl — nccrnegoBaTtb M3MEHEHWUs cocTa-
Ba OEHTUHA KOPOHKM 3y6OB nMpwu nNnombupoBaHun 3y-
0B CTEKNOMOHOMEPHBIMU LieMeHTamMu in Vitro.

O6beKTbl U MeTOoAbI uccnegoBaHus. Viccneno-
BaHWe NpoBOAUNOCL Ha 28 mMonspax, aKcTparMpoBaH-
HbIX MO MEAWLMHCKAM MOKa3aHusM, C Kapuo3HbIMU
nonocTamMy B npegenax AeHTvHa 3yba. YpaneHHble
3ybbl xpaHunucb B 0,9 % br3nMonorn4yeckom pacrtso-
pe. 4 3yba 13 obLiero yncna MonspoB UCNonb3oBanu
Ans noaroToBkn obpasuoB Ans U3y4eHUs MOBEPXHO-
CTM Kapuos3HOro AeHTuHa. Ha xeBaTenbHow nosepx-
HOCTM ocTanbHbIX 24 3y60B NpoBOAUNY OQOHTONpPENa-
pvpoBaHue nepBoro knacca no bnaky B npegenax
amanu v geHtuHa (pasmepom ~ 2x3 mm). MegrkameH-
To3Hyt0 06paboTKy nonocten nposoaunu 2% pacTseo-
poM xrnoprekcuauHa burniokoHata. OTnpenapupoBaH-
Hble 3yObl ¢ nonocTtsamu 1-ro knacca no bnaky Gbinu
pacnpegeneHbl Ha 2 rpynnbl (Mo 12 3yboB kaxaas), B
OOHOM M3 TeCTUPYyeMbIX rpynn NPOBOAUMN KOHOULIMO-
HUPOBaHWe MOBEPXHOCTU AeHTMHA B TeuyeHue 10 ce-
KyHA. B 3aBucMmocTn oT nnombrnpoBoYHOro matepua-
na 3ybbl kaxgow rpynnbl GbINn pacnpepeneHbl Ha
2 noagrpynnbl. Ana nnombupoBaHus nonocten 3ybos
ucnons3oeann asa CUL, - «'modmn» npomnssoacTea
PB, umetowmin B coctaBe KOHANLMOHEP, U UMMOPTHBIN
aHanor, paspeLleHHbI K NCMONb30BaHNIO0 Ha TEPPUTO-
pun PB - «lono Gem» (UK), He umewowmii B CBOEM
COCTaBe KOHAWLMOHED.

3annombupoBaHHble 3ybbl BblAepXuUBanMCb B
TepmocTate npu t 37°+1°C n BnaxHoct 95% B Teve-
Hue 72 yacos. Mo ncTeyeHmn ykasaHHOro BPEMEHU C
MOMOLLIbIO anmasHoro cenapaumoHHOro gucka npoBo-
OWnn NpoJonbHbIe pacnunbl Yepes NromMbrMpoBaHHbIe
nonocTn 3y60B M MonepeyHble pacnuibl 3y6oB C He-
3annoMOMpoBaHHLIMM  MOMOCTAMM Ha YpOBHE [AHa
KapuosHow nosnoctu. MNony4yeHHble 06pasLbl noaBep-
ranucb LWNMAOBKE U MONUPOBKE Auckamu upmbl
Shofu (AnoHus). MogroToBneHHble WwWnudbl 06pasLos
3y6oB 3-x KpaTHO MPOMbIBaNM B OUCTUNNIMPOBAHHON
BoJe, 3aTeM B YyCTaHOBKe «Sputter coater» cosgasanu
TOKOMPOBOAALLMIA CMOW KaTOAHbIM pacrblfieHnemM 30-
nota TonwuHoun 15 Hm (puc. 1).

Puc. 1. lnudbl o6pasuos rpynnel 3y6os,
noaroToBIEHHbIE K UCCNEAOBAHNI0
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! 3nexTponHoe niobpaxeHie 1

! 100mxm

Puc. 2. CUL, «'vodpmn», AeHTUH 6e3 KOHANLMOHNPOBAHUS
(x500)

Mukpockonmyeckoe uccrnegoBaHWe  U3yvyaemoun
NoBEepPXHOCTU MOArOTOBMEHHbLIX 06pa3LoB NPOBOAUNN
C MOMOLLbI0 CKaHVPYIOLLEro 3MeKTPOHHOIO MUKPOCKO-
na «Mira» dupmbl «Tescan» (Yexus) x20-1000, no-
3BOMSAKOLLErO MPOBECTW AeTalbHblA aHanu3 usyyae-
MOW MNOBEPXHOCTW, MOArOTOBMEHHON pPa3NUYHbIMU

metodamMn (C KOHAMLMOHUPOBAHMEM MNOBEPXHOCTU
OEHTMHa 1 6e3 KOHOULIMOHNPOBAHNUS).

WccnepoBaHne aneMeHTHOro coctaBa MPOBOAM-
1N0Cb C NMOMOLLBIO MUKPOPEHTreHOCNeKTpansHoOro aHa-
nunsatopa «INCA 350» cupmbl «Oxford Instruments»
(AHrnuns),

MO3BOISIOWEr0 PErucTpMpoBaTbh pPeHTre-

SEM HV: 20.00 kV
View feld: 41.44 pm H
PC: 10 SEM MAG: 5.00 kx

Puc. 3. [NoBepxHOCTb AeHTNHa 3yba
nocne npenapupoBanus (x500)
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MIRAW TESCAN

Digltal Microscopy Imaging ﬂ

CTomartonoria

HOBCKOE M3ryyeHne anemeHToB. MnHuManeHbI npe-
pen obHapyxeHus anemeHTta - 0,5%. [lMorpewHocTb
mMeToda cocTaBnseT 3-5 OTHOCUMTENbHbLIX MPOLEHTOB.
AHanm3 npoBoOAMMM MO HECKONbKMM CrekTpam Ans
Kaxgoro obpasua (puc. 2), onpegensnu cpepHee
cofepxaHue BeCOBbIX % MWKPOINEMEHTOB Ha Mo-
BEPXHOCTN AEMWHEPAnM30BaHHOro AeHTuHa, B CUL,
Ha rpaHuue «CUL| - geHTMH» 1 B TorMLle AeHTMHA 3a-
nnombupoBaHHbIX 3y6oB. Pasnuuns B cogepxaHum
MUWKPO3NEeMEHTOB U cooTHoweHus Ca/P onpepensanu
Ha rpaHuue «CUL-geHTMH» nocne KoHAMUMOHMPOBA-
HUst 1 6e3 KOHOULMOHUPOBAHUS MOBEPXHOCTU OEHTU-
Ha nnombupoBaHHoro 3y6a. CooTHowenue Cal/P
CpaBHMBAmnM C aHanorMyHbIM COOTHOLLEHWEM B Kapu-
O3HOM [EHTUHE.

Cratnctmnyeckyto o6paboTky Nony4YeHHbIX pesynb-
TaToB M3MEPEHUN MWUKPOINEMEHTOB MPOBOAUNN C
NMOMOLLIbI0 MHOFOhaKTOPHOro AUCNEPCUOHHOIO aHanm-
3a (ANOVA) c noTopsiomMMUca HabnwogeHusamm ¢
ncnonb3oBaHneM nporpaMmmbl «Statistica 10,0». 3Ha-
YyeHus p<0,05 cumMTanncb CTaTUCTUYECKM 3HAYUMbIMU.

PesynbTaTtbl uccnegoBaHusa N ux obcyxaeHue.
B xoge uccrnepoBaHust yCTaHOBMEHO, YTO Ha npena-
pUPOBaHHOM NOBEPXHOCTU OEHTUHA obpasyeTcs cma-
3aHHbIV CMOKN, NpeACcTaBreHHbIV yYacTkamn rmnepmMu-
Hepanu3oBaHHHOIO AEeHTMHA M OMuiikaMu, KoTopble
3ane4vyaTbiBalOT AeHTUHHbIE KaHanbubl (puc. 3). Kok-
OMUMOHMPOBaHNE MOBEPXHOCTU MPUBOOUT K YacTuy-
HOMY Yy[aneHui cmasaHHoro crnos. Ha mukpodoTo-
rpacumax nonepeyHoro cpesa AeHTNHa XOpoLlo BM3ya-
nn3npyeTcst Kak OTKpbITble, Tak U YaCTUYHO PaCKpbl-
Tble [EHTMHHble KaHamnblbl pasnuyHoi  dopMbl
(oBanbHOWM, OKPYrMon), Kpas OEHTUHHbIX KaHamnbLEeB
HepoBHble, OTAeNbHblE AEHTUHHbIE TPYBOUKM umeroT
TPEeLMHbl Kak akTop runep- u AeMUHepanusauum
geHTtuHa (puc. 4).

FEM HV: 20.00 kV
fMow feld: 4144 pm = Det: SE

WO 18.79 mm

c: 10 SEM MAG: 5.00 lox

Puc. 4. MNoBepXHOCTb OTNPeENapupoBaHHOTO AEHTUHA
3y6a nocne KoHAMUMOHMpoBaHus (X500)
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Ta6bnuua 1 - CpegHee cogepxxaHue MukpoanemeHToB (Ca, F, P, Sr) B Tonwe geHTuHa u Ha rpaHuue «CUL-oeHTuH»

B63 KOHAMUMOHUPOBAHUA C KOHAMLUMOHNPOBaHWEM AeHTUHa 3yba
OeHTuHa 3yba ANy P A Y
MwKpoanemeHTbl MpaHuua [panuua
Te eMble p Ly p L
CTgpy Me! coctasa CHL| «CUU-peHTnH» BTN «CUU-peHTnH» AL
ny Y. cpenHee 3HayeHue cpepnHee 3HayeHue
BECOBbIX 70 cpefHee 3Ha4YeHne 3 cpefHee 3Ha4YeHne o
BECOBbIX % BGCOI?;IXM/O BECOBbIX % Becog/blxv/f
1 95011/ il 1 950611/ S 0
lono Gem Ca 27,6 26,6 28,3 26,6
[27.1-28,1] [26,2 - 27,0] [27.9 - 28,7] [26,2 - 27,0]
Fodoun Ca 28,9 26,9 30,6 27,0
[28,4 - 29,4 [26,6 - 27,3] [30,2 - 31,1] [26,6 - 27,4]
lono Gem = 8,3 2,4 10,2 4,0
[7,0-9,7] [1,3 -3,4] [9,0 - 11,5] [2,9-5,1]
Frodun F 9,4 3,2 11,4 4.9
[8,0 - 10,9] [2,1-4,3] [10,1-12,7] [3,8 - 6,0]
lono Gem P 14,2 14,2 15,6 15,1
[12,6 - 15,8] [12,9 -15,5] [14,1-17,0] [13,8 - 16,4]
Frodun p 14,6 14,6 15,3 15,1
[13,0 - 16,3] [13,4 - 15,9] [13,8 - 16,8] [13,8 - 16,4]
lono Gem Sr 1.1 0.6 1.1 1.2
[0,3-1,9] [0,0-1,3] [0,3-1,8] [0,5-1,9]
1,7 0,9 1,4 0,8
Fuocpun = 0,9 - 2,5] 0,2 1,6] [0,6 - 2,1] 0,2 - 1,5]
1,9 1,9 1,8 2,0
lono Gem Ca/P [1,3-2,6] [1,4-2,4] [1,3-24] [1,5-2,5]
2,0 1,8 2,0 1,8
Modpun Ca/P [1,3-2,6] [1,4-2,3] [1,4-2,6] [1,3-23]

Tabnuua 2 — Pasznnuns BecoBbiX % MUKPO3rieMeHTOB Ha rpaHuue «CULL-aeHTMH» nocne KoHOUUMOHMPOBaHNUS
OeHTMHa 3y6a n 6e3 KOHOULIMOHMPOBaHNS MOBEPXHOCTM AEHTMHA 3yba

Pa3nununsa cogepxaHusa MUKPO3NEMEHTOB Ha rpaHuLe
CUL, n MuKkpoanemeHThI nocne npoeefeHns n 6e3 NnpoBeaeHNs KOHAULIMOHMPOBaHNS p-value
OeHTuHa 3yba, BecoBbIxX %, 95% AU

KANBLIIA
*|G CON - IG NO 0,69 [0,16 - 1,22] 0,01
**"mocpun CON - M'modomun NO 1,73[1,18 - 2,27] 0,00
OTOP
*|G CON - IG NO 1,91[0,02 - 3,80] 0,048
**mocbun CON - M'mogoun NO 1,99 [0,01 - 3,98] 0,049
KPEMHWW
*|G CON - IG NO -0,80 [-1,57 - -0,04] 0,041
**mocbun CON - M'mocgoun NO 0,02 [-0,78 - 0,81] 0,960
POCPOP
*|G CON - IG NO 1,34[0,50 - 2,19] 0,004
**"'mogoun CON - M'mocoun NO 0,70 [-0,17 - 1,57] 0,111
CTPOHLIN
*|G CON - IG NO -0,05 [-0,95 - 0,85] 0,908
**"'mogoun CON - M'mocoun NO -0,47 [-1.41 - 0,47] - 0,320
COOTHOLWWEHUE Ca/P
*|G CON - IG NO -0,12 [-0,24 - 0,00] 0,044
**"'mogoun CON - M'mocoun NO 0,02 [-0,10 — 0,15] 0,676

lMpumeyaHust: *IG CON - IG NO — lono Gem nocre KOHAMLMOHUPOBaHMA AeHTUHa - lono Gem 6e3 KOHAULMOHMPOBaHUS
aeHTuHa; **M'nocpun CON - M'modomn NO — M'modmn nocne KoHAMLMOHUPoBaHWA — M'odpun 6e3 KOHAMUMOHNPOBAHMSA AEHTUHA.
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PesynbTaTbl MUKPOPEHTIEHOCMNEKTPANLHOMO aHanm-
3a BbISIBUMNW pas3nuyms B COAEPKaHUM MUKPOIEMEHTOB
Ha rpaHuue «CUL-aeHTuH». MNonyyeHHble pesynbTathl
CBUAETENLCTBYOT O BIAWSHUM  KOHOAWLMOHUPOBAHUS
MOBEPXHOCTU AEHTUHA Ha MOHOOOMEHHblE MpoLecChl
CWU c nognexaiumm aeHTuHom 3yba (Tabn. 1, 2).

Ha ocHoBaHMU pe3ynbTaToB MWUKPOPEHTFEHOCNEK-
TpanbHOro aHanm3a 6bINo yCTaHOBMEHO, YTO NpoLecc
KOHOMLMOHUPOBAHNSA YCUIMBAET MOHOOOMEH B cucTe-
Me «3y0 — nnombax». OTMe4anoch yBennyeHne cogep-
XaHusa kanbumsi u ptopa Ha rpanuue «CULL-geHTuH»,
pasnuuusa cogepxaHma Becosbix npoueHToB Ca u F
CcTaTUCTMYECKN 3Hauumbl. Tak, pasmep adpdekra lono
Gem gns kanbumsa paseH 0,69 Bec.% (p = 0,01), 'vo-
duna - 1,73 Bec.% (p = 0,00), ans ctopa — 1,91 Bec.%
(p = 0,048) n 1,99 Bec.% (p = 0,049) coOTBETCTBEHHO.

YBenuyeHue copepxaHusa dgoccopa nocrne KoH-
OVLUMOHNPOBaHNS AEHTUHA B CPABHEHUWN C HE KOHAOW-
LMOHUPOBAHHOW MOBEPXHOCTbIO AEHTUHa BbISIBNIEHO
nocne npumeHeHust lono Gem, pasnuyne cocTaenseT
1,34 Bec.% (p = 0,004), ana MNmocuna pasmep ad-
ekTa coctasun 0,70 Bec.% (p = 0,111).

Pasnuuma B copepaHum BeCOBbIX MPOLEHTOB
OCTasbHbIX 3MIEMEHTOB CTATUCTUYECKN HE 3HAYUMBI.

B xoge npoBegeHHOro uccriegosaHum o6pasLoB
3y00OB C KapMO3HbIMW MOSIOCTSIMUM YCT@HOBIIEHO CHU-
XXeHue cogepxaHma Ca u P Ha NOBEPXHOCTU Kapuos-
HOro AeHTMHa, YTO yKa3bliBaeT Ha Mpouecc gemuHepa-
nuM3aumu, Tak, CpegHNe 3HavyeHus copepXaHus Kanb-
uusa cocraensaeTt 19,27 Becosbix %, docdopa - 12,88
BeCOBbIX %, cooTHoLwweHne Ca/P - 1,5.

MpoBeaeHHbIN CpaBHUTENbHBIN aHanM3 COOTHOLLE-
Hust Ca/P B Kapuo3HOM AeHTuHe 3y00B U Ha rpaHuue
«CUL-aeHTMH» BbISBUN CTaTUCTUYECKM 3HAYMMOE BO3-
pactaHue nokasatenemn cooTHoweHua Ca/P Ha rpaHu-
ue «CUL-geHTMH» Kak nocne nNpoBeAEHUSA KOHOULMO-
HMpOBaHUs, Tak 1 6e3 KOHONLMOHMPOBAHNSI MOBEPXHO-
ctn geHtnHa (p<0,001 m p=0,030). Nony4yeHHblEe pe-
3ynbTaTbl pasnuuuii cooTHoweHns Ca/P npegcraene-
Hbl B Tabnuue 3. OnTumanbHoe cooTHoweHne Ca/P
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YUCTOro rMapoKcnanaTuTa AeHTUHa U 3Manu cocTaens-
et 1,67. CogepxaHue Ca n P npu Kapuece ymeHbLua-
€TCH, YTO MPUBOOUT K CHUXKEHUIO YPOBHS Kapuecpesu-
cTeHTHOCTU. [Nony4eHHble pesynbTaTtbl NoATBEPXKAAOT
cnocobHocTb mccrnegyemblix CULL K MOHOOOMEHHBLIM
npoueccam C nogfiexalumm EHTUHOM 3y6a.

Ha ocHoBaHMK NOny4YeHHbIX pe3ynbTaTtoB MCCre-
AoBaHMa  Obinu  coOpMyNMpPOBaHbl  crieayolime
BbIBOAbI:

1. KapuosHblli npouecc BNUAET HA MUKPOINEMEHTHbIN
cocTaB AeHTuHa 3yba, oTMeYyaeTCd CHUXEeHue Cco-
aepxaHus MukpoanemeHToB Ca, P, cooTHOLWeHuA
Ca/P po 1,5[1,3-1,7].

2. KoHAMUMOHMpOBaHWE MOBEPXHOCTW AEHTUHA Mocrne
OLOHTOMpenapupoBannst obecneynBaeT 4YUCTOTY
ero NoBepxHOCTU, CNocobCTBYeT YacTUYHOMY pac-
KPbITUIO AEHTUHHBIX KaHarmnbLEB.

3. KoHamumoHMpoBaHME MNOBEPXHOCTM AEHTWHA Crno-
COOCTBYET YBENUYEHUID MOHOOOMEHHbLIX MpoLuec-
COB, MOBLILWAET MPOLEHTHOE COAEpPXKaHWe MUKPO-
anemeHToB Ca u F Ha rpaHuue «CUL-OeHTUH».

4. BecoBoe cooTHoweHue Ca/P Ha rpaHuue «CUL-
OEHTUH» BO3pacTaeT MNocfie NpUMEHEHUsT ucche-
ayembix CULL, pasanuumnsa cooTHowweHus Ca/P B aex-
TUMHe 1 Ha rpaHuue «CULL-geHTuH» cTaTMcTuyeckm
3HaA4YMMO BO3pacTalT Kak nocrie npoBeAeHUs KOH-
OVLMOHMPOBaHUA AeHTWHa, Tak 1 6e3 ero nposese-
HMS, YTO MOXET CnocobCTBOBaTb MOBBILEHWIO Ka-
pUeCcpesnNCTEHTHOCTU TKaHew 3y0ba.

MepcnekTuBbl AanbHeMWNX UCCNefoOBaHUN.
WccnepoBaHuna no teme: «BnvsiHue cteknoMoHomep-
HbIX LLlEMEHTOB Ha W3MEHEHMEe XMMUYECKOro cocTaBa
OEHTMHA KOpPOHKM 3y6oB» OyayT npoJosmKaThbCs.
Bnepeble B Pecnybnuke Benapyck, nnaHupyetcs 60-
nee pgetanbHO UccrnegoBaTb MPOHUKHOBEHWME MUKPO-
anemeHToB M3 cocTtaBa CUL| B cTpykTypy amanu, a
Takke rmyouHy ux neHeTpaumm B OEHTUHHbIE KaHanb-
Lbl N MEXMNPU3MEHHbBIE NPOCTPAHCTBA aManu.

lNpakTnyeckoe 3HayeHue uccregoBaHUsi COCTOUT

B AMddepeHUMpoBaHHOM Moaxode Bblbopa CcTekno-

WOHOMEPHBIX LEMEHTOB B 3aBMCMMOCTU OT AmarHo3a

W YPOBHSI Kapnecpe3ncTeHTHOCTU 3y60oB NauneHToB.

Tabnuua 3 — Pa3nnumsa cooTtHowweHne Ca/P B kapuo3HOM AeHTUHE U Ha rpaHuue «CUL-geHTuH» B 3ybax, 3annombu-

poBaHHbIX CUL|
Pasnunuua cootHowweHusa Ca/P B ka-
Mcnbityemble obpasubl CpegHee Ca/P PWO3HOM [IEHTVHE N Ha rpaHuLie p-value
«CUU-peHTnH»
Kapvo3aHbI AeHTUH 15[1,3-1,7]
M'modoun 2,1[1,9-23] [0 82,8(%0363] <0,001
MMocun + KOHANLMOHMPOBAHUE AEHTUHA 2,1[1,9-273] o 82’1?84366] <0,001
lono Gem 2.2[2,0-24] . 92'1?394 5 <0,001
0,259

lono Gem + KOHAMUMOHMPOBaAHWE OEHTUHA 1,8[1,6-1,9] [0,492-0,026] 0,030
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YOK 616. 314. 11: 615. 46

BB CKNOIOHOMIPHUX LEMEHTIB HA 3MIHY

XIMIYHOI'O CKNnAQlY AEHTUHY KOPOHKU 3YEBIB

HYucmskoea I'. I'., lMempyk O. A.

Pe3rome. Hanbinbll BaXNMBUMK CKITAAOBUMW CyYaCHUX CKIOIOHOMIPHUX LIEMEHTIB AOCNIAHMKN BBaXaloTb
F, Ca i Sr, ski Ha3nBalOTb eneMeHTamMun BHYTPILLHBLOI peMiHepanisauii.

MeTa gocnigXeHHs — BUBYMTM 3MiHW Cknady AeHTUHY KOPOHKM 3y6iB npu nnombysaHHi 3y6iB CKnoioHOMIp-
HUMM LleMeHTamu in vitro. B cTaTTi HaBeaeHi pe3ynbTaTi OLiHKK BMNNUBY NPOLECY KOHAWLIIOBAHHA OEHTUHY 3yba
Ha iIOHOOBMiH MiKpOEneMeHTIB CKITOIOHOMIPHOTO LIeMEHTY 3 4EHTUHOM 3y6iB.

MikpockonidyHe gocnimxkeHHs skocTi agresii CUL, no AeHTUHY npoBogunu 3a 4ONMOMOIOK CKaHYHUOro enekT-
poHHOro mikpockona «Mira» dipmu «Tescan» (Yexis) x 20 - 1000, gocnigxeHHs enemeHTHoro ckragy CUL,
OeHTUHY | mexi «CUL-geHTuH» npoBOounM 3a [OMNOMOrOK  MIKPOPEHTreHOCNEKTPanbHOro aHamnisatopa
«INCA 350» cpipmu «Oxford Instruments» (AHrnis).

BcraHoBneHo, WO KOHAOMUiIOBaAHHS MOBEPXHi AEHTWHY 3abe3neyye YMCTOTY WOro MOBEPXHi, Ccnpusie
YaCTKOBOMY BIOKPUTTIO OEHTMHHUX KaHanbuiB i noninweHHo agresinHoi 3B'da3kn «CUL-geHTnH». Kpim TOro,
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KOHOMLiIOBAHHA AEHTUHY cnpusie 30inblIeHHI0 iOHOOOMIHHMX NPOLECIB, NiABULLYE BiACOTKOBMI BMICT Mikpoene-
mMeHTiB Ca i F Ha kopaoHi «CULl-geHTnH». Baroee cniBBigHoweHHs Ca / P Ha mexi «CUL|-geHTnH» 3pocTae
nicns 3actocyBaHHA gocnimkysaHmx CUL, BigmiHHOCTI MiX cniBsBigHOWweHHAM Ca / P B OeHTWHI i Ha MexXi
«CHUL-0eHTMH» CTaTUCTUYHO 3HAYMMO 3pOCTal0Tb, SK MICNs NPOBEAEHHSA KOHAWLIOBAHHA OEHTUMHY, Tak i 6e3
MNOro NpoBeAEHHS, LLIO MOXE CNPUATY NiABULLEHHIO KapieCPe3NCTEHTHOCTI TKaHUH 3y6a.

KnroyoBi cnoBa: CkoioHOMEPHi LEMEHTH, IOHOOOMIH, KanbLill, TOP, KOHANLIIOBAHHSA OEHTUHY.

UDC 616. 314. 11: 615. 46

Glass lonomer Cements’ Effect on the Change

in the Chemical Composition of Tooth Crown Dentin

Chistyakova G., Petrouk A.

Abstract. F, Ca and Sr which are also called internal remineralization elements are the most important
components of modern glass ionomer cements.

The purpose of the study is to examine the changes in the composition of dentin tooth crowns with fillings
glass ionomer cements in vitro and to assess the effect of the dentin conditioning process on the ion exchange
between the material (GIC) and the teeth’ dentin. A microscopic study of the quality of adhesion of GIC to dentin
was carried out using a Scanning Electron Microscope «Mira» by Tescan (Czech Republic)x20-1000, an investi-
gation of the elemental composition of GIC, dentine, and the GIC-dentin boundary was carried out using an
INCA 350 micro-X-ray spectrometer Firm «Oxford Instruments» (England).

It was found out that conditioning of the dentin surface ensures the cleanliness of its surface, contributes to
the partial opening of the dentinal tubules and the improvement of the «GIC-dentin» adhesion. In addition, den-
tine conditioning promotes an increase in ion-exchange processes, increases the percentage of trace elements
Ca and F at the border «GIC-dentine». The weight ratio of Ca/P at the border of «GIC-dentin» increases after
the application of the investigated GIC, the difference between the ratio of Ca/P in the dentin and the border
«GIC-dentin» increases significantly after conditioning dentin, which can contribute to increasing caries resis-
tance of tooth tissues.

Keywords: conditioning of the dentin, glass ionomer cements, ion exchange, calcium, fluor.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3y8aHHs
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NEW COMMUNICATIVE EDUCATIONAL TOOLS USAGE
IN THE STUDY OF HUMAN ANATOMY

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”,
Chernivtsi, Ukraine

Improvement of pedagogical skills in a high
school is one of the most important tasks for the mod-
ern educational modernization. Future doctors’ train-
ing presupposes reliable digestion and retention in
memory of the large information volume, which is nec-
essary for their further professional activity. Different
students learn anatomy in different ways. Most adopt
a style that is the result of several attempts to develop
a successful strategy, and that leads to a consolidated
body of knowledge that can be applied successfully in
a clinical context.

The purpose of the research was to examine the
selection of anatomy teaching methods and to ensure
their efficiency for mentoring students to the terms
and conditions of the educational process in a medical
university.

Materials and methods. The study and analysis of
local and foreign literature sources was conducted.

Art-based approaches to teaching and learning
add new dimensions to the educational environment
and to the students’ experience. Its main advantage is
the creation of so called “learning landmarks”: vivid
experiences which are memorable and which provide
access to the educational content associated within
that context. In particular, students acquire a good
understanding of dimensions and positions of ana-
tomical structures using this method while studying.

One of the methods widely used in educational
process is mnemonics — the set of methods and tech-
nigues, facilitating memorizing and increasing memory
volume by creation of artificial associations. Mnemon-
ics use permits to transfer information to forms, easily
retained in the long-term memory. It should be noted,
that only small percentage of required information
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may be remembered with logic links assistance. The
most part of it does not lend itself to logical systemati-
zation. By means of these methods emotional mem-
ory is developed, which preserves sensations, feel-
ings, emotional coloring of events, and determines the
ability to experience situations which seem to have
been forgotten.

The anatomy demonstrator has traditionally been
a medically qualified individual, with some clinical ex-
perience and who completed a training to become a
surgeon, anesthesiologist, or radiologist. The clinically
trained anatomy demonstrator is placed to highlight to
students the importance of integrating clinically rele-
vant anatomy into their learning, and is recognized by
students. Using such an approach allows students to
realize the importance and relevance of anatomy
knowledge in their later learning and practice.

Team-based learning is a student-centered in-
structional strategy that allows one instructor to facili-
tate a large class. This helps to ensure that students
develop highly functioning teams. Students are held
individually accountable for their own preparation and
contribution to team performance, receive immediate
and frequent feedback about their performance. Fi-
nally, assignments are designed to promote learning
and team development.

Conclusions. Students can be engaged in the
learning process by a variety of learning styles. New
integrative teaching methods have to be ancillary and
complement the anatomy education and the lecture
experience. The modern way of anatomy teaching
encompasses these paths as well as the most ad-
vanced teaching and learning technigques that compre-
hend the most efficacious pedagogic methods proven
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to maximize the teacher’s activity and the learner’s
performance. For students, four main objectives require
feedback during the anatomy course as well as upon
completion: consistent demonstration of professional
and ethical behavior, effective communication, display
of effective teamwork and display of leadership.

Keywords: anatomy, learning styles, pedagogics,
students.

Introduction. Human anatomy has historically
been a milestone in medical education regardless of
nation, racial background, or medical school system.
By learning anatomy medical students get a first
“impression” about the human body structure which is
the basis for understanding pathologic and clinical
problems. During the last century, lectures and dis-
cussions were commonly used in pedagogy world-
wide. Nowadays, number of innovative methods of
anatomy teaching appeared and proved to be more
efficient than standard ones [22, 23]. Traditional anat-
omy education was based on topographical structural
anatomy taught in lectures and practical classes has
been replaced by a multiple range of study modules,
including problem-based learning, plastic models or
computer-assisted learning, and curricula integration
[5]. Anatomical knowledge is fundamentally important
for the learning and practicing medicine. However,
there is considerable discussion among doctors to-
wards the level of anatomical knowledge required for
general and specialist medical and surgical practice.
For many years clinical tutors discuss their concerns
about the level of anatomical knowledge of under-
graduate medical students [6, 13]. These require-
ments were proved recently based on a study of clini-
cal tutors. The results of the research showed that 2/3
of students studying medicine possess poor level of
anatomical knowledge. Thus, there is a concern that
anatomical knowledge amongst medical students and
newly qualified doctors may be at the low level. In
addition, number of reports was made suggesting the
lack of students’ and young specialists’ anatomical
knowledge and increasing number of clinical errors in
their medical practice [14].

The aim of our research is to enhance the knowl-
edge level in clinically focused anatomy and other
basic sciences, by developing learning packages,
which will form an integral part of medical students’
clinical attachments [21]. This will allow vertical inte-
gration of the basic sciences through the entire under-
graduate medical curriculum in a clinically based
sphere. Different students learn anatomy in different
ways [7]. Most adopt a style that is the result of sev-
eral attempts to develop a successful strategy, in
terms of outcome for assessment, and that leads to a
consolidated body of knowledge that can be applied
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successfully in a clinical context. It takes time, and it
may not happen until the second semester when the
most successful strategy is identified [12, 15].

The purpose of the research is to examine the
selection of the anatomy teaching methods and to
ensure their efficiency for mentoring students to the
terms and conditions of educational process in a
medical university.

Materials and methods. The study and analysis
of local and foreign literature sources was conducted.

The anatomy demonstrator has traditionally been
a medically qualified individual, with some clinical ex-
perience who also passed a training to become a sur-
geon, anesthesiologist, or radiologist [17, 19]. The
clinically trained anatomy demonstrator is placed to
highlight to students the importance of integrating
clinically relevant anatomy into their learning, and is
recognized by students. Using such an approach al-
lows students to realize the importance and relevance
of the anatomy knowledge to their later learning and
practice [27]. In addition, demonstrators are in an ap-
propriate position to act as role models for students
and should be able to exhibit a range of desirable at-
tributes such as leadership, professionalism, and sup-
port and can provide opportunities for challenging the
ethical awareness of students [18].

Art-based approaches to teaching and learning
can add new dimensions to the educational environ-
ment and expand students’ experience [8]. Body
painting remains one of the most popular art-based
modalities used within anatomy education. Body
painting is a useful tool for learning gross and surface
anatomy. It actively engages students in the learning
process and enables long-term retention of knowledge
[10]. The use of bold color promotes memorability and
adds an element of fun. Utilizing body painting en-
courages students to confront issues associated with
clinical examination such as vulnerability, communica-
tion, professionalism, and body image in a positive
and safe learning environment. Life drawing, clay
modeling, and other art-based approaches are also
educationally beneficial due to their engagement,
memorability, and context outside of the dissecting
room. Students have reported body painting as a
highly motivating exercise [9]. Its main advantage ap-
pears to be the creation of so called “learning land-
marks”: vivid experiences which are memorable and
which then provide access to the educational content
associated within that context. In particular, students
acquire a good understanding of dimensions and posi-
tions of anatomical structures using this method while
studying. It is a highly memorable experience, which
gives students an appreciation of the links between
the visual, tactile, and auditory aspects of human
anatomy [11, 26].
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One of the routes in the educational process is
mnemonics — the set of methods and techniques, fa-
cilitating memorizing and increasing memory volume
by creation of artificial associations [28]. Mnemonics
use permits to transfer information to forms, easily
retained in the long-term memory. Peculiarity of hu-
man anatomy studying is the fact, that only small per-
centage of required information may be remembered
with logic links assistance. The most part of it does
not lend itself to logical systematization. Just to re-
member such information blocks in the process of
human anatomy studying we've offered various mne-
monic and interactive methods of teaching, based
mostly on imaginative thinking [3]. Some of them are:
1. Transformation of memorized information into bright
concrete images (teacher's demonstration of the
structural parts of the organ with analogy in human
body structures (the teacher says: «l am uterus» —
shows arms as uterine tubes analogues, body — as
uterine body, and the waist is the cervix). 2. Mne-
monic abbreviations (for example, liver port composi-
tion parts — DVA, where D — ductus hepaticus commu-
nis, V — vena portae, A — arteria hepatica propria).
3. Position of memorized terms letters (composition
parts of roots of lung in the right side BAVV, in the left
side — ABVV, where A — pulmonary artery, B — pri-
mary bronchus, V — pulmonary veins); upper extremity
skin innervation «UMRU» — U — n. ulnaris, M —
n.medianus, R — radialis). 4) Associative visual and
auditory methods. Use of anatomic “tales” and ani-
mated cartoons. 5) Role-playing games method -
Imitation of in-hospital and resuscitation conditions
with use of anatomy and topology knowledge and
skills [2]. Due to these methods emotional memory is
developed, which preserves sensations, feelings,
emotional coloring of events, and determines ability to
experience again situations which seem to have
sinked into oblivion [1].

Team-based learning (TBL) is a student-centered
instructional strategy that allows one instructor to fa-
cilitate a large class. First, teams of students are pur-
posefully created and managed throughout the dura-
tion of the course. This helps to ensure that students
develop into highly functioning teams. Second, stu-
dents are held individually accountable for their own
preparation and contribution to team performance.
Third, students receive immediate and frequent feed-
back about their performance. Finally, assignments
are designed to promote learning and team develop-
ment.TBL is an effective way to augment the tradi-
tional dissection laboratory experience.TBL may also

improve long-term retention of anatomical knowledge,
although more research is needed to confirm this find-
ing. Finally, TBL improves students’ perceptions about
teamwork, which otherwise are decreased in second-
and third-year students [16].

Millennial generation learners sometimes referred
to as digital natives [20] — individuals whose develop-
ment has been infused with technology — have had
extensive experience with digital exploration, gaming,
and communication and are purported to be adept
with user friendly digital devices. Despite the perva-
sive use of technology by this generational cohort,
data indicates that their proficiency with commonplace
digital devices does not necessarily translate into an
aptitude for educational technology. Educators should
not presume that all next-generation learners, let
alone learners from previous generations, will be
skilled in the use of educational technology such as
integrated educational content platforms, anatomical
simulators, and virtual anatomy programs [24]. Suffi-
cient instruction must be available to appropriately
prepare learners in the use of technology that is em-
ployed to deliver content. Time management is crucial
to millennial generation learners who feel under great
pressure to achieve and are always attempting to ex-
pedite successful completion of their requirements.
Clear directives on the use of educational technology
will maximize learner engagement with and benefit
from these resources. Upfront instruction on techno-
logical applications can reduce invested effort and
help learners facilitate time management [25].

Conclusions. Students can be engaged in the
learning process by a variety of learning styles. New
integrative teaching methods have to be ancillary and
complement the anatomy education and the lecture
experience. The modern way of anatomy teaching en-
compasses these paths as well as the most advanced
teaching and learning techniques that comprehend the
most efficacious pedagogic methods proven to maxi-
mize the teacher’s activity and the learner's perform-
ance. For students, four main objectives require feed-
back during the anatomy course as well as upon com-
pletion: consistent demonstration of professional and
ethical behavior, effective communication, display of
effective teamwork and display of leadership.

Further research prospects. Questions of inno-
vative methodology and digital technology linked with
traditional pedagogy can be researched in future.
They can be used to create advancing sequential cy-
cles of conceptualization, experience, and reflection
which will advance the learner’s knowledge level.
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YOK 378.016: 611

MCNONb30BAHUE HOBENLINX KOMMYHUKATUBHbLIX CNOCOBO0B OBYYEHUSA

B USYYEHUUN AHATOMUU YEJIOBEKA

Haeapyyk H. H., l'y3uk A. B.

Pe3tome. lNpenogaBatensm MeguLMHCKUX BY30B HEOOXOOMMO MOTMBUPOBATb CTYAEHTOB, Kak K YCBOEHUIO
KOHKPETHON AMCUUNIUHBI, Tak U pa3BmBaTb MHTEpPeC K NpodorkeHuto obydyeHus B Byaywiem, a ang atoro cam
npouecc obyyeHuss fOmMKeH ctaTb UHTepecHbIM. K dhaktopam, KOTopble CTUMYMUPYIOT aKTUBHOCTb CTYAEHTOB,
OTHOCSITCA: MO3HaBaTENbHbIA U NPOeCCUOHarbHBIN UHTEPEC, TBOPYECKUIA XapakTep y4ebHO-No3HaBaTenbHON
OesaTenbHOCTH, 3NeMeHT COpeBHOBATENbHOCTM ANsl CO34aHUS 300POBON KOHKYPEHLMU, MTPOBOW XapakTep Mnpo-
BeleHMS 3aHATUI; SMOLMOHANbLHOE BO3OENCTBME yKasaHHbIX hakTopoB. Paa nccnegosartenen BUOAT UCTOYHM-
KM aKTUBHOCTM B UX B3aMMOCBSI3U C NTIMYHOCTBIO NpenofasaTtens u cnocobamu ero paboThbl.

KnioueBble cnoBa: aHaTomusi, MeToabl 00yyeHus, negarorvka, CTyaeHTbl.

YOK 378.016: 611

BUKOPUCTAHHA HOBITHIX KOMYHIKATUBHUX 3ACOBIB HABYAHHA

Y BUBYEHHI AHATOMII NIOAUHN

Haeapuyk H. M., l'y3uk O. B.

Pestome. Buknagavyam megmyHux BULIB HEOOXiAHO MOTMBYBAaTW CTYAEHTIB, K 4O 3aCBOEHHS KOHKPETHOI
OVICLUMMIIHK, TaK i po3BuBaTK iHTepec A0 NPOAOBXEHHS HaBYaHHA B ManbyTHbOMY, a AN LbOro cam npouec
HaBYaHHSA NOBMHEH CTaTK UikaBum. 1o bakTopis, SKi CTUMYMIOTL aKTUBHICTb CTYAEHTIB, HanexaTtb: nisHaBanb-
HWUI | NpodpbeciiHnin iHTepec; TBOPYUIA XapakTep HaBYarnbHO-Mi3HABaNbHOI GiANbHOCTI; eNeMeHT 3MaraHHsa 3aans
CTBOPEHHS 300POBOI KOHKYPEHLLiT; irpOBUIN XapakTep NPoBeAEeHHS 3aHATb; EMOLUINHUIA BNUB 3a3Ha4Y€HNX YNHHU-

KiB. Pag gocnigHukie B6avatoTb mxkepena akTMBHOCTI B iX B3AEMO3B'A3KY 3 0OCOOUCTICTIO BUKNagayva Ta cnocoba-
MU oro poboTu.

KnroyoBi cnoBa: aHaToMid, METOAM HaBYaHHS, negarorika, CTyaeHTu.

CraTtTa Haginwna 19.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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TECTYBAHHA 9K OAUWH 3 METO/IB
OB’EKTUBI3ALII OYIHIOBAHHSA CTYAEHTIB

1,U,Hil1pOBCbKVIl7I MeOUYHUM iIHCTUTYT TPaaULINOHOI | HeTpaauuinHOI MeanuuHu, fHinpo

13 «[lHinponeTpoBCchbKa MeanyHa akagemisi MiHicTepcTBa 0XOpoHM 340pOB A YKpaiHu», [Hinpo

Y cTatTi po3rnsagalTbCa MUTaHHA akTyanbHOCTI
BMKOPUCTAHHA TECTYBaHHS, sik 3acobu negaroriyHoro
BUMIPIOBaHHSA PiBHS Ta AKOCTi 3HaHb. Y CTaTTi npuBe-
JeHa iCTopis BMHMKHEHHS TECTIB Ta MNepLUi KpOKWU ix
3acTocyBaHHs y €Bponi. TOYHICTb, KOHKPETHICTb,
e(EeKTUBHICTb, CTaHOAPTM30BaHICTb, By3bKa CMNpsiMO-
BaHICTb TECTIB — YCi Lii O3HaKN NO3UTUBHI AKOCTi TECTY-
BaHHA. Knacudikauia TecTiB 3a cknagHicTio, cnpsamo-
BaHICTIO Ha BM3HAYEHHS KOHKPETHMX sikocTel abo
3HaHb NIOANHU — POBUTL LIEN METOZ KOHTPOSO HeBIa'-
€EMHOI0 cKragoBoto poboTtu negarora. CtatTa 06roeo-
plOE nepeBarn Ta HeOoSiKM TECTOBOrO KOHTPOMK Yy
BULLUMX HaB4anbHMX 3aknagax. 3 pisHux 6okiB posrns-
patTbecs hakTopu, SKi BMMAMBalOTb Ha AOUMbHICTD,
00’EKTUBHICTb, [OCTOBIPHICTb BMKOPUCTAHHS [aHOro
MeTody nefaroriyHoro KOHTpomnt. ABTopu posrnsga-
I0Tb Y CTaTTi B3AEMOZI0 iHLLUMX Pi3HOMAHITHUX MeToaiB
KOHTPOSIO 3HaHb Ta TECTYBaHHS.

Knio4yoBi cnoBa: TecT, TecTyBaHHsi, 00'€EKTUB-
HIiCTb TecTiB.

BcTtyn. TecTyBaHHs, ik METO OLiHIOBAHHS, Haby-
N0 LWMPOKOI MOMNYNSAPHOCTI Ta aKTUBHO BMKOPUCTOBY-
€TbCH Yy HaBYanbHOMYy npoueci. 3 gaBHix Yacis Bi4oMO
Npo TEeCTyBaHHA AK AiarHOCTUYHY MeToauky. € Bigo-
MOCTI, Wo aaTtoBaHi Il TucayonitTtam o H.e., WO B
KpaiHax CTtapogaBHboro Cxogy 3acTOCOBYBanuUChb
CUCTEMW KOHKYPCHUX BUMPOOYBaHb iHTENEKTyanbHOro
Xapaktepy, 3a SKMMM NpoBOAMNU BIigbip nepcoHany
Ha KepiBHi nocagu.

LLinpoke 3acTtocyBaHHA TecCTiB y HaB4YanbHOMY
npoueci noyanocsa 3a KOpAoOHOM. Y LUKINbHIN npakTuui
Tectn 3actocyBaB . [antoH y 1892 poui. Y
1894 poui BrnepLue y HaBYanbHUX 3aknagax 3'ssBUNUCh
TECTM YCNilWHOCTI (4Ns nepeBipkn 3HaHb, BMiHb i HaBK-
YOK MO OKPEMUM HaBYanbHUM AucuunniHam). Amepu-
kaHeub B. A. Makkonn Bnepwe noginvMe TecTu 3a
HanpsiMKom Ha nepgarorivni (Educational Test) Ta ncu-
xonoriyHi (Intelligence Test). Makkonn o6rpyHTyBaB
OOUINbHICTE BUKOPUCTaAHHA MefaroriyHnx TecTiB —
o6’eHaHHs y rpyny y4HiB, SIKi 3aCBOKOOTL PIBHUN 3a
obcarom maTepian 3 04HaKOBOK LUBMAKICTIO. 3aCHOB-
HWKOM neJaroriyHnMX BMMIpOBaHb BBaXXAETbLCA aMepu-
KaHCbkui ncmxonor E. TopHaarik (1874-1949).

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)

inna.sheva5365602@gmail.com

Cy4acHuii eTan po3BUTKY TECTYBaHHSA pO3MnoynHa-
eTbes 3 1931 p. MNowykmn daxiBuiB cnpsiMoBaHi Ha nia-
BULLEHHS 00’€KTUBHOCTI TECTIB, CTBOPEHHI 6e3nepeps-
HOI CUCTEMM TECTOBOI AiarHOCTMKU, AKa Nignopsako-
BYETbCA €OUHIN igel Ta 3aranbHUM NpUHLMNAaM, ckna-
AaHHI0 HOBMX, BinblU yaocKOHaneHux 3acobis npea’s-
BINEHHs1 i 0OpobKKN TecTiB, HAKOMMYEHHIO Ta BUKOPUC-
TaHHIO OiarHOCTUYHOI IHGpopmMaLlii.

Meparorika Ha no4vatky XX cTOpivYa NpuURHAna
TECTOBY OCHOBY OG’€KTMBHOrO KOHTponto. lNMepuwi Hay-
KOBi MpaLi No Teopii TeCTIB 3'ABUNNCL Y MEXax B3ae-
Mozii ncuxonorii, couionorii, neaarorikn Ta iHWUX Ha-
YK, SIKi 3alMalOTbCs BUBYEHHS MOBEAIHKA TNIOONHN.
MeparoriyHa TecTonorisi - Ue MpuknagHa MeToanyHa
Teopia HaykoBoi negaroriku. KnioyoBMMU NOHATTAMM
TecTonoril, K OAHIET 3 METOANYHUX TEOPIN, € BUMIptO-
BaHH4A, TECT, cknapg i opma 3aBfaHHs, Ha4ivHICTb Ta
BanigHiCTb pesynbTaTiB BUMiptoBaHHsS. Kpim TOro, y
TECTYBaHHI BMKOPUCTOBYKOTLCA Taki MOHATTA cTaTuc-
TUYHOI Hayku, Sk BUOIpKOBa Tak i reHepanbHa CyKyn-
HICTb, cepefHi Moka3HWKW, Bapiauid, kopensauid, pe-
rpecis Ta iH.

OcHoBHa 4actuHa. ¥ 90-CTUX pokax MWHYFOro
CTOpPIYYS Yy XUTTA BY3iB YBINLINO TECTYBaHHSA, K hop-
Ma KOHTPOSIO Ta HaB4YaHHS. TecTu pi3HMX pPiBHIB ckna-
OHOCTI, HaBYarnbHi, KOHTPOSIOOYI, 38 TemMamu, 3a po3-
dinamu, 3 yciel ancumnniHW, KOMMMEKCHI YCi BOHMU
CMpsSIMOBaHi Ha BMMIPIOBAHHA PIiBHI 3HAaHb TECTYEMUX.
Mepen Buknagadyamu noBcTano 6araTo nuTaHb, SKi
NMoOB’sI3aHi 3 BUKOPUCTAHHAM TECTIB: MOTPIOHO po3pob-
NATU SAKiCHI, BanigHi TecTu; TectoBa 0asa MOBMHHA
OyTn BiOKPUTOIO ANSA Y4YHIB UM Hi; 30epeXeHHs1 KoHdi-
AeHUianbHOCTI 3aBAaHb; YM [OCTaTHbO OO’€KTUBHE
BUKOPUCTAHHS TifbKM TeCTiB ANs NiJCYMKOBOIO KOHT-
ponto; Y NOTPIOHO BMKOPUCTAHHSA AEKINbKOX (hOpM
KOHTpOnt. BigHoWeHHA [0 TecTyBaHHA Ta OYMKU
BMKNagadiB Ta i y4yHiB po3ginunucb. BusHaunTuce 3
MiCLUEM TECTIB Y CMCTEMi HABYaHHS i KOHTPONO — Le
BaXnuBa 3ajava, ska CTOiTb nepep BuKagaubKuMm
CKIMaZioM KOXHOro 3aknagy.

TectyBaHHA (Big cnosa test — icnuTt, nepesipka).
TecTyBaHHs1 3aCTOCOBYETLCH NS BU3HAYEHHA Bigno-
BiOHOCTI npegmeTa O3HA4YeHMM cneuudikauiam. Y
3ajadi TeCTyBaHHS He BXOAWUTb BU3HAYEHHS NPUYMH
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HEeBIOMNOBIAHOCTI 3agaHWM BUMOram. TecTyBaHHS —
OAVH i3 po3ainiB giarHoCTUkK. TecTyBaHHA BUKOPUCTO-
BYETbCHA Y TEXHili, MeauuuHi, ncuxiaTpii, ocsiTi Ans
BM3HAYeHHs BiONOBIAHOCTI oB’ekTa TecTyBaHHs Ansi
BMKOHAHHS TUX @60 iHWNX PYHKLA.

TecT MOXHa BM3HAYMTK, SK CTaHOAPTM30BaHUNM,
NaKOHIYHWUIA, OOMEXEHUA y Yaci icnuT, SIKUIA cnpsiMo-
BaHb Ha BU3HAYEHHS KiNbKiCHMX Ta SKICHUX iHOuBIOya-
TNbHUX BiAMIHHOCTEN.

3a Jonomorol TecTyBaHHS Kpalie iHWWX O3HaK
NepeBipATECS 3HAHHS, BMIHHA, HABUYKN i YSBMNEHHS.
3 TO4YKM 30py NefaroriyHMX BUMIpIOBaHb KOPUCHO BBe-
CTW OBa 3ararnbHWX NMOKa3HWKa SIKOCTi 3HaHb — PIBEHb i
CTPYKTYpa 3HaHb. BOHM OUiHIOIOTBCS 3a JOMOMOrow
peecTpavuii OUiHOK, SIK 3a 3HAHHS, TaK i 3a HEe3HaHHS
yCiXx HeobXigHMX KOMMOHEHTIB NepeBipsemMoro martepi-
any. [ins o6’ekTMBI3auii LbOro NpoLecy yci KOMMNOHEH-
TV NOBUWHHI 6yTN ogHakoBi. OgHAKOBUMU € 1 NpaBunia
OLIHIOBaHHS ONs ycix XTO cknagae Tectu. Lli ymosu
BiAKpUBaKOTb LWNASAX ANA O6’€KTMBHOIO MOPIBHAHHS
iHOUBIAYyanbHMUX CTPYKTYP 3HAHHA ab0 HEe3HaHHS.

PiBeHb 3HaHb 3'ACOBYETbCS NpW aHanisi BigNoBi-
Jell KOXKHOro TEeCTOBAHOro Ha YyCi 3aBOaHHA TecTa.
Yum Ginblw BipHWX BiaMOBIAENW, TMM BULLE iHOMBIOYya-
nNbHWUIA TecTtoBun Ban icnutyemoro. Llen TectoBun 6an
acoLjETLCH 3 MOHATTAM "piBeHb 3HaHb" i MPOXOAUTb
npoueaypy YTouHeHHs Ha 6as3i Toi abo iHwoi moaeni
negaroriyHoro BuMiptoBaHHsA. OguH i Tom piBeHb
3HaHb MOXe OyTu OoTpumaHui 3a paxyHOK Bignosigew
Ha pi3Hi 3aBOaHHS.

3 novaTKOM aKkTMBHOIO po3BUTKY IT TexHonorin y
AKOCTi IHCTpYMeHTa aHanisy 3aBAaHb gyxe edeKTuB-
He BUMKOpPUCTaHHSA komm'ioTepa. CborogHi komm'totep-
He TeCTyBaHHS € O4HUM 3 eNEeKTPOHHUX 3acobiB Ha-
BYaHHsA (ECH).

TecTn MOXNMBO po3dinuTin 3a baraTbma O3Haka-
mu. OcHOBHa Knacudikauis — 3a CnpSMOBaHICTIO Tec-
Ty: OUiHIOBAHHIO MignsaratloTb 34i0HOCTI MOAUHMK, AOro
0COOUCTI AKOCTI, IHTENEeKT, OKpeMi MNCUXiYHi PyHKUii
(yBara, nam’aATb, ysiBa), 3HaHHS.

BigokpemnioloTb rpynu TECTIB: TpaguuinHi Ta He-
TpaauuivHi TecTu.

TpaduuyiliHuli mecm BUPI3HAETLCA CKNaAoMm,
uinicHicTio i cTpykTypoto. BiH cknagaeTbes i3 3aBaaHb,
npaeBun X 3acCTOCYBaHHHA, OUIHOK 3a BWKOHaHHS
KOXXHOMO 3aBfaHHA i pekomMeHaauin no iHtepnpeTauii
TEeCTOBUX pesynbTaTiB. PesynbTaT TpaguuinHoro tec-
Ty 3anexuTb Bif KiNbKOCTi NMTaHb Y 3aBAaHHi, Ha sKi
6yno HagaHo npaBuibHa BiANOBIAb.

Hempaduuyitivi mecmu: 0o HeTpaguuUiiHUX Tec-
TiB HanexaTb TecTW iHTerpaTuBHI, aganTueHi, 6araTo-
PiBHEBI i, TaK 3BaHi, KpUTEpPiaNbHO-OPIEHTOBAHI TECTW.

1. IHmeepamusHi mecmu.

IHTEerpaTMBHMM MOXHa Ha3BaTW TeCT, KWW CKna-
JAeTbCa 3 CUCTEMU 3aBAaHb, CMPSAMOBAHMX Ha y3a-
ranbHeHy, niaCyMKOBY [iarHOCTMKY NiAroTOBNEHOCTI

168

BUMYCKHMKA OCBITHBOro 3aknagy. [iarHocTuka nposo-
OUTbCS 3a OOMOMOroK TakMx 3aBAaHb, BipHi Bignosigi
Ha fKi NOTpebyloTb iHTerpoBaHux (y3aranbHeHux, B3a-
€MOMOB’'sI3aHNX) 3HaHb ABOX abo GinbLIOT KiNbKOCTI
HaBYanbHUX ANCLUUNIH.

2. AGanmusHi mecmu.

ALanTuBHI TECTU — L& BapiaHT aBTOMaTU30BaHOI
CUCTEeMW TECTYBaHHSA, B AKil 3a3ganerigb Bigomi napa-
METPU CKNagHOCTI | AuhepeHLitoYo0 34aTHOCTI KOX-
HOro 3aBfAaHHs. Lia cuctema icHye y Burnagi komn'to-
TepHoro 6aHKy TecTiB, yNnOopsiAKOBaHMX Y BignNoBigHOC-
Ti 3a xapaktepucTvkamy 3aBdaHb. HamBaxnusiwa
XapakTepucTvMka 3aBgaHb aganTUBHOIO TecTy — Le
piBeHb iX CKMagHOCTI, SKUA BU3HAYEHUIN eMMiPUYHO:
criepLly HiX yBIiWTM y cknag TeCTOBOro 0aHKy, KOXHe
3aBOaHHA MPOXOAUTb MNPaKTUYHE BUMNPOOYBaHHA Ha
[OCTaTHbO BEMUKIN KiINbKOCTI TUMOBUX YYHIB, KOHTUH-
reHTHa KU LiKaBUTb JOCNigHMKA.

MocTtaBneHi uini BU3Ha4aoTb BMOIp Tuny Ta Buay
TECTOBOrO 3aBAaHHS, TAKOX BaXKIMBWUIA BMSVMB Ha BU-
Oip TecTiB Mae xapaktep matepiany, sikui Tpeba oui-
HUTW, BiKOBI 0CODNIMBOCTI TECTOBaHUX.

TecTyBaHHs, AK (bopmMa KOHTPOMK 3HaHb, Mae
CBOI nepeBaru i Hegoniku.

lMepeesaau:

TecTyBaHHA BUCTYNae sk BinbLl sikicHWIA Ta 06’ek-
TUBHMIA CMOCIO OLiHIOBaHHSA, NOro 06’eKTUBHICTb AoCs-
raeTbCA LWMSXOM CTaHgapTusadii npoueaypu npose-
[OEHHs1, NepeEBIPKN NOKA3HWKIB SKOCTi 3aBAaHb i TECTIB
B Linomy.

TecTyBaHHA — Ginbll cnpaBeanBUA MeTod, BOHO
CTaBUTb YCiX YYaCHWUKIB B piBHIi yMOBW, 5K B NPOLIECI
KOHTPOSIO, TaK i B NPOUECi OLiHIOBAHHSA, NPakTU4YHO
BMKINtOYae cyO’'eKTUBI3M BuKknagada. 3a AaHUMWU aHr-
nincekoi acouiauii NEAB, sika 3anmMaeTbCsa NigcyMKo-
BOIO artecTauieto y4yHiB BenukoOpwuTaHii, TecTyBaHHS
[03BOMNSIE 3MEHLUMTU KiNbKICTb anensiyin Ginbl HiX y
Tpu pasun, pobuTb NpoLeaypy OLiHIOBaHHS OOHAKOBOO
OnNs yCiX TecToBaHUX He3anexHo Bif Micua MeLuKaH-
HH, TUNY Ta BMAY OCBITHLOrO 3aknagy, B SKOMy HaB4a-
€TbCs TECTOBaHUN.

TecTn BUCTyNalOTb iHCTPYMEHTOM 3 BENUKMM 0O-
CAromMm MOXNMBOCTEN AN BUKNagada. 3a HeobxigHic-
THO BUKNaga4y MoXe BKIHOYaTK 40 TECTYBaHHA 3aBOaH-
HS, 9K 3 OAHIel TemMu, TaK i 3@ TeMaMu ycbOro Kypcy
aucumnnidn. AkWwo nopiBHOBaTW 3 YCHUM iCNNTOM Le
BUCTYNae nepeBarow, Tak $SK Ha YCHURA icnuT
BUHOCUTbCA 2—4 TemMu, a Ha nucbmoBun — 3-5. Lle
36inbLIeHHsA obcary martepiany, KM BKITOYaETbCS A0
TECTOBUX 3aBAaHb, OO3BOMNHAE BUKMOYUTA E€NeMEHT
BMNagKOBOCTI NPU OTPUMAaHHI KBiTka Ha icnuTi. 3a go-
MOMOrOK TECTYBaHHA BWKNagady Ma€ MOXIMBICTb
BCTAHOBUTW PiBEHb 3HaHb MO NPeAMETY B LifoMy i no
OKpeMux noro posginax. PoboTa i3 Tectamm no KOXHin
TeMi MOTUBYE YYHIB 0 OnaHyBaHHA MaTepiany. Takum
YMHOM, TECTYBaHHS BUCTYMNaE He TiNbKWU KOHTPOSO-
4Ynm 3acobom, ane Le i HaB4anbHUM.
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NymMaHuTapHi NUTaHHA MeaAUUMHMY | Nnpo6nemMu BUknagaHHA B BULLIW LUKOTII

TecTn BUSBNAOTLCA Binbll TOYHUM IHCTPYMEHTOM
OUIHIOBaHHSA: TpaauuinHa wWwkana OUiHKM CKnaaaeTbes
TiNbKK i3 YOoTUPLOX 3Ha4YeHb (5-6anbHa cuctema) abo
nes'atn (12-6anbHa cucTema), OLHIOBaHHS TecTy
BiAOYBaETLCS 3a KOXHE MUTAHHA B 3aBAaHHi. binbwa
KiNbKICTb TECTiB B 3aBAaHHi MigBWLLYE OOCTOBIPHICTb
KiHLIEBOT OLLiHKW.

EdekTuBHO TeCTyBaHHA 3 €KOHOMIYHOI TOYKM 30-
py. OCHOBHi BUTpaTu Npu TeCTyBaHHi 3aiMae po3pob-
Ka sIKiCHOro iHCTpyMeHTapii, a e mae pa3oBui xapak-
Tep. BuTpatn Ha npoBedeHHS TECTIB 3HAYHO HVDKM,
H>XK npu nucemoBoMy abo ycHomy koHTponi. poBe-
OEHHS1 TECTYBaHHS | KOHTPONb pe3yrbTaTiB Yy BENUKIN
rpyni 3anexuTb Bif KifbKOCTi TECTIB y 3aBOaHHi, ane
Ler Yyac BUTpa4aEeTbCs Ha ycio rpyny pasom, nepesip-
Ka X TecTiB BigbyBaeTbCs B3arani 3a wabnoHoMm abo
NPOBOAMTBLCA Ha KOMM'IOTEPI, WO ckopouyye Yac. binbLu
3aTpaTHMMM 3a 4acoM Ta Hanpyrow BWKragadis Bu-
CTYNarTb YCHi Ta MUCbMOBI iCNNTMW.

TecTyBaHHA — Le Ginbw M'akuin cnocib ansa Hep-
BOBOi CUCTEMU YYHIB, TaK ik BOHO CTaBWTb PiBHi yMO-
BM ANS BCiX, BAKOPUCTOBYE €QUHY Mpoueaypy i €AvHI
KpuTepii OLiHKN.

Hedoniku:

Pospobka skicHOro TecToBOro iHCTpyMeHTapii —
JOBIrM i goporunm npouec, skui notpebye poboTu i
yBaru axiBLjiB BUCOKOTO PiBHS.

HemoxnuBicTb  BM3HAYNTUCb 3 MpUYMHaMMU
«npobeniB» y 3HAHHSAX YYHIB — BMCTyNae Lie OAHWUM
HeoiKoM.

TecT He BUSBNSAE TBOPYMX 3HaHb (BMPOrigHOCT-
HUX, abCTpakTHMX abo MeToA0MOrYHMX 3HaHb).

TecTyBaHHS MOXe oxonntoBaTtu 6arato Tem i pos-
4iniB aucumnniHK, ane npu LbOMYy BOHO He Hagae nio-
OVHI, fika ckrnagae TecTu, Yacy Ans rmmbokoro aHanisy
Temu.

3abesneyveHHsa 06’eKTMBHOCTI TecTy noTpebye
NPUARHATTS cneuianbHUX 3axoaiB Mo KOH(iaeHUINHOCTI
TeCcToBUX 3aBAaHb. [1pM MOBTOPHOMY BWKOPUCTAHHI
TecTy 6akaHO BHECEHHS B 3aBAaHHS 3MiH.

Y TecTyBaHHi MPUCYTHIN enemMeHT BUNaaKOBOCTI:
y4YeHb, SKUN He BiQNOBIB Ha MPOCTe NUTAHHS, MOXe
AaTtn npaBunbHYy BigNoBigb Ha Oinbll cknagHe nNuTaH-
Hs1. [prumHoto Takoi cuTyauii Moxe ByTu, K BUNagKko-

Ba NOMWIKa y NepLIoOMy NUTaHHI, Tak i BragaHa Biano-
Bib y Apyromy. Lle 3HMXye LOCTOBIpHICTL TECTYBAHHS
i NpMBOANTL 4O HEOOXiAHOCTI BpaxyBaHHS BUPOTigHO-
CTHOI CKITagoBOI NMpW aHanisi pe3dynbTaTiB TECTIB.

MepeniyeHi BULWE HeOoOMiKM HE AalTb HAM 3MOrU
abconioTMayBaTn MOXIMBOCTI TECTOBOI hopMKU BUMI-
PIOBaHHS | KOHTPOMIO 3HaHb. He nignsraioTe nepesipui
32 JONMOMOTOI0 TECTIB iHLUI XapakTepUCTMKN 3aCBOEHHS
3HaHb Ta BMiHb. Hanpuknapg, Taki NoKka3HWKW, siK BMiH-
HA KOHKpEeTU3yBaTM CBOK BiAMOBigb MpuKnagamu,
3HaHHSA PaKTiB, BMiHHA 3B’A3KO, JIOMYHO W [AOKA30BO
OOHOCUTM CBOI OYMKMU.

3acTocyBaHHA TECTOBOrO KOHTPOMO HeobxigHo i
NO3UTMBHO, are noro Tpeba BUKOPUCTOBYBATK 3 iHLIN-
MU popMamMm i METOLAMU KOHTPOITHO Pi3HOI CKITagHOCTI.
Hanpwuknag, nepesipka NpakTU4HNX HaBWYOK (MoKasaTu
Ta AaTy HOMEHKNaTypHy HasBy) — Le NepLunin piBeHb
CknagHocTi. TeopeTnyHe OMUTYBAHHS, NMUTAHHSA SKOrO
TeX NoAiNaTbCA 3a CKagHICTio. [pyrui piBeHb cknaa-
HOCTi — Lie NUTaHHS Ha SKi MOXXHa OaTu OAHY KOHKPETHY
BignoBiab. TpeTin piBeHb CKNagHOCTI — KONW BiAMOBiAb
Ha MUTaHHA noTpebye aHanidy martepiany Ta Bigbopy
noTpibHoro Ans BiAMoBidi. TakMn KOMMMEKCHUA Miaxig
00 OMUTYBaHHS A4acTb HaMbInbLL AOCTOBIpHiWy Ta ob’'e-
KTUBHY KapTUHY OLiHK/ TeCTYEMOro. A SKLLO OO0 KOHTPO-
NbHUX BUMIpIB negarora, JOAAETbCA e TBOp4Ya CKra-
AOBa camoi nmoauHN (y4acTb y KOHdpepeHuisix, amcny-
Tax, CUMMo3iymMax, HanucaHHs cTaTen y HayKoBi BuaaH-
HS) — BCe Lie Hanbinbll 00'EKTMBHO XapakTepusye Tec-
TYEMOTO.

BucHoBKku. TecTyBaHHSA 3pyYHUIA, TOYHUIA, NErkun
B 3aCTOCyBaHHi, EKOHOMIYHWNA, edEKTUBHUA MeTOf
BMMIPIOBAHHS Ta KOHTPOSO 3HaHb.

TecTyBaHHA Mae CBOI nepeBarn Ta Hegonikn. Ane
He 3BaXKaluuM Ha HeraTuBHI SKOCTi TeCTyBaHHS, $K
MeToAa KOHTPOIo, MOro NO3UTUBHI TeHAeHLii nepeBa-
XaloTb Ta MiATBEPAXYIOTb AOUIMbHICTE BUKOPUCTAHHS
Liei TexHornorii y HaB4yanbHOMY npoueci. TecTyBaHHS
[O3BOMUTb BU3HAYUTU SKICTb MiAFOTOBKM YYHIB Y KOX-
HOMY KOHKPETHOMY BY3i.

TecTyBaHHA 06OB’SI3KOBO MOBUHHO BMKOPUCTOBY-
BaTUCb 3 iHWWUMK popMamn i MeTodaMn NepeBipKU i
KOHTPONMIO 3HaHb, 3 ypaxyBaHHAM TBOPYOI iHiLiaTUBHOI
po6oTY NOANHM.
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YOK 611.127:591.4-092.9

TECTUPOBAHME KAK OOMH U3 METOOOB OB BbEKTUBU3ALUN OLLEHUBAHUA CTYOEHTOB

Haszapoea []. U., Kpamaps C. b., CasoykuHa M.B., lLlee4eHko U.B.

Pe3tome. B ctaTbe paccMaTpmBaloTCA BONPOCH! akTyanbHOCTU UCNOMb30BaHMSA TECTUPOBAaHWSA, Kak MeToaa
negarorm4eckoro U3MepeHust ypoBHsi 1 kayecTBa 3HaHWWA. B ctaTtbe MpuBOAUTCHA MCTOPUS BO3HUKHOBEHUSI TeC-
TOB W MNepBble Warn nx npumeHeHus B EBpone. TOYHOCTb, KOHKPETHOCTb, 3MEKTUBHOCTb, CTaHAapPTU30BaH-
HOCTb Y3Kasl HanpaBneHHOCTb TECTOB — BCE 3TO NPU3HAaKM NOMOXUTENbHBIX KAa4ecTB TecTupoBaHus. Knaccudu-
Kauus TecToB MO CrOXHOCTW, HaMpaBfeHHOCTU Ha BbISIBIIEHNE KOHKPETHbIX Ka4eCTB UMM 3HaHUN TeCTUpyemo-
ro — genaeT 3TOT METOA KOHTPONSA HeoTbeMIieMoW cocTaBnsllen pabotel negarora. Ctatbss obroBapvsaeT
OOCTOMHCTBa M HeAoCTaTKu TeCTOBOro KOHTPONSA B BbICLUMX YYeOHbIX 3aBefeHUsX. ABTOpbI paccMaTpuBaloT B
cTaTbe B3aMMOAENCTBMNE OPYrMx pasHoobpasHblX METOAO0B KOHTPONSA 3HaHWI 1 TECTUPOBAaHMS.

KnioueBble cnoBa: TecT, TeCTUpoBaHue, 06 bEKTUBHOCTb TECTOB.

UDC 611.127:591.4-092.9

Testing as a Method of Objective Students’ Evaluation

Nazarova D., Kramar S., Savochkina M., Shevchenko I.

Abstract. The article examines the relevance of using testing as a method of pedagogical ranking accord-
ing to the level and quality of knowledge. Current study presents the history of tests origin and the first steps of
their use in Europe. Testing has a lot of advantages, such as: standardization, accuracy, specificity, efficiency,
narrow focus of tests, etc. Tests classification by complexity, targeting at revealing of specific skills or knowl-
edge of the test-taker makes this method of control an integral part of teacher’s practice.

The purpose of the article is to discuss advantages and disadvantages of using testing control in higher
educational establishments. The authors analyze the difference between testing and other various methods of
knowledge control.

Testing (from the word test — exam, checking) is widely used nowadays to determine the relevance of the
item to the defined specifications. Main task of testing does not include determining the reasons for non-
compliance with the requirements. Testing is one of diagnostic tools. Testing is used in engineering, medicine,
psychiatry, education to determine whether an object of testing matches certain parameters.

The test can be defined as a standardized, concise, time-limited exam, aimed at identifying quantitative and
gualitative individual distinctions. By means of testing it is possible to check level of knowledge, abilities, skills,
etc. From the perspective of pedagogical measurements, it is useful to introduce two general indicators of the
knowledge quality — the level and structure of knowledge. They are evaluated through marks registration, both
for knowledge and for ignorance of all the required components of the checked material. For objectification of
this process all components must be the unified. The rules of evaluation are also the same for those passing the
test. These conditions enable an objective comparison of individual level of knowledge or ignorance.

The level of knowledge is determined by analyzing answers of each test subject to all test tasks. The higher the
number of correct answers, the higher the individual test score. This test score is associated with the notion of "level
of knowledge" and undergoes a procedure of more precise definition based on certain model of pedagogical meas-
urement. The same level of knowledge can be obtained at the absence of answers given to different tasks.

Tests can be divided according to many features. The main classification — according to the purposefulness
of the test: human'’s abilities, his/her personal qualities, intelligence, mental functions (attention, memory, imagi-
nation), knowledge is the subject of evaluation.

Moreover, traditional and non-traditional tests groups of tests were distinguished during the research. Tradi-
tional test is characterized by its composition, integrity and structure. It consists of tasks, rules of their application,
estimates for each task performed and recommendations for the interpretation of test results. The result of a tradi-
tional test depends on the number of questions in the assignment, for which the correct answer was given. Non-
traditional tests: non-traditional tests include integrative, adaptive, multi-level and, so-called, criterion-oriented tests.

An integrative test is the test, which consists of a system of tasks aimed at a generalized, final diagnosis of
preparedness of educational institution graduate. Diagnosis is made by means of such tasks the correct answer
to which requires integrated (generalized, interrelated) knowledge of two or more disciplines. An adaptive test —
is a variant of an automated system of testing, in which parameters of complexity and differentiating ability of
each task are known in advance. This system exists in the form of a computer bank of tests, sorted according to
the characteristics of the tasks. The most important feature of adaptive test's tasks is the level of their complex-
ity, which is determined empirically: before being included in the bank of tests, each task undergoes a practical
testing on a sufficiently large number of typical students, contingent which is of interest to the researcher.

Keywords: test, testing, objectification of tests.
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B3AEMO3B'AA30K MI>K BECTUBYJTAPHUM HABAHTAXKEHHSAM,
BEFTETATUBHUM CTATYCOM TA CMNOPTUBHUMM PE3YJNIbTATAMU
®EXTYBAJIbHUKIB BUCOKOI KBANI®IKAYIT

HauioHanbHui yHiBepcuTteT (hisu4HOro BUXOBaHHSA i cnopTy YkpaiHu, Kuis

Y cTaTTi y3aranbHEHO HayKoBi 3000YyTKM BYEHMX 3
NMWTaHb CTaHy BeCTMOYNApHOro anapaTty NOAUHW Ta
BMMMBY TpeHyBaHb Ha WOro CTikiCTb. BuaHauyeHa
porb BECTMOYNAPHOT CUCTEMM [N CNOPTCMEHIB-
dexTyBanbHUKIB. 3a3Ha4YeHO, LLO OOCMIMKEHHST PYHK-
LioHanbHOI CTINKOCTI BecTubynsapHOro adanisatopa
MOXIMBO OLHIOBATW 3a 3pYLUEHHSIMM apTepiarnbHOro
KPOB'SAHOrO TUCKY i 4acTOTOK MynbCy npu obepTarnb-
HUX HaBaHTaxeHHAX. PedynbTatom 360py iHdopmauii
Npo BereTatMBHUN CTaTyC CMNOPTCMEHIB i piBEHb iX
BECTUOYNSAPHOI CTINKOCTI CTanu LOCHiAXEHHsI B3aEMO-
3B’'A3KY MK YCMILUHICTIO 3MaranbHOi OisinbHOCTI dex-
TyBasbHWKIB Ta piBHEM BeCTUBYNAPHOI CTiKOCTi i no-
YaTKOBUM BeretatMBHMM cTaTycoM. [lokasHuk micus
CNopTCMeHa B PENTUHIY NOPiBHIOBaBCS 3 BeCTUOynsip-
HOK CTIMKICTIO CMOpPTCMEHa Ta OCOONMBOCTAMU NOroO
BECTUOYNAPHOI  perynsuii  (BereTaTuBHUIA  cTaTycC).
OTpwumaHi faHi ceig4aTb Npo Te, WO Xo4ya BeCcTMbyns-
pHa CTiKICTb | BNNMBaE Ha pesynbTar 3maranbHoi
DiAnNbHOCTI Yy hexTyBanbHUKIB BMCOKOI KBanidikauii,
npoTe BNAMB UeW He € BupiwansHuMm. BussneHo, wo
Halrkpalli pesynbTaTh NOKa3yloTb CMOPTCMEHU napa-
CUMMAaTOTOHIKW, a HaWripLLi — CUMNATOTOHIKN.

KniouyoBi cnoBa: BecTnbynspHe HaBaHTaXeHHs,
BeretatmBHuin iHaekc Kepgo, cMumnaToToHIKK, napacu-
MMaTOTOHIKA, HOPMOTOHIKMN.

3B’A30K po60TM 3 HayKOBUMM Mporpamamm,
nnaHamu, Temamu. PoboTa € pparmeHTtom HOP ka-
dheapu meauko-6ionoriyHmx gucumnnid HauioHansHo-
ro yHiBepcuteTta pisn4HOro BMXOBaHHS i cnopTty YKpa-
iHM «O0COBNMBOCTI COMATUYHUX, BicLuepanbHUX Ta CEH-
COPHMX cuUCTeM Yy kBanichikoBaHMX CMOPTCMEHIB Ha
pi3HMX eTanax niarotoBku», Ne gepxaBHOI peecTpauil
0116U001614.

BeTtyn. BinbLwicts BMAIB CNopTy Npea’sBNaA0Tb 40
NOAVHM NiABULLEHI BUMOTM A0 TUX UM iHLWIKX iT OYHK-
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andreyuknazariy@gmail.com

uim Ta cuctem opradiamy. Lle noTtpebye neBHoOro
BiAOOpPY CMOPTCMEHIB 3a BWU3HAYEHVMMM O3HaAKaAMMW.
BaxnnBo ouiHUTK Ti BMACTUBOCTI i SIKOCTI, siKi MalOTb
NnepLUOYEProBe 3HAYEHHs i Ha NiOCTaBi AKUX MOXHa
NporHo3yBaTt (3 NEBHOK YACTKOK WMOBIPHOCTI) ycni-
WHICTb 3aHATb, 30KpeMa, dexTyBaHHAM. CnouaTtky
Takin OUiHUi NignaralTb 3a0aTKU | pyxoBa akTUBHICTb,
BKIOYaOUN BECTUBYNSAPHY CTiNKICTb. PexTyBanbHUKK
BiAPIi3HAIOTLCA MOPIBHSAHO BMCOKOK OMOPHOI CUMETPi-
€t0. Ak npasuno, y LUbOMY BUAi CNOPTY CTyMiHb ONop-
HOI CUMETPIl BigNOBigAE BUCOKOMY Knacy CnopTCMeHa.
MpaBuUNbHICTE | TOYHICTL BMKOHAHHSA pyXxiB hexTyBa-
NBbHUKOM Ha (POHi Nogpa3sHeHHs1 BeCTUBYnsipHOro aHa-
nizatopa 3anexuTb Bif, PiBHSA CTINKOCTI BECTUOYNSAPHOT
cucTemMu OO0 noapasHeHb i nmopora ii YyTnuMBoCTI Ang
TOYHOI OpieHTaUii B NpocTopi.

O6wwupHi, BionoriyHO 3ymMOBIEHi 3B'A3kM BECTUDY-
NspHOro anapaty 3 yciMa >UTTEBO BaXNMBUMM
YTBOPEHHSIMW FOSTOBHOTO MO3KY CMpPUSAOTb BUHUKHEH-
HIO BEreTaTMBHUX, COMATUYHUX | CEHCOPHUX pedrnek-
ciB, WO 0co6nNMBO BaxnUBO ANnA pexTyBarbHMKa Y
nepioq 3maraHb. Bnnve okpemux BugiB cnopty Ha
CTaHOBNEHHS BeCTUOYNSPHOI YHKUIT i 3BOPOTHWUM
BMAMB (OYHKLIOHANBHOrO CTaHy BeCTUOYnsSpHOI cucTe-
MU Ma NposiB PyXoBMX MOXITMBOCTEN CMNOPTCMEHa BU-
BYeHi B baraTbox pobotax [4, 6, 8, 9, 11, 12]. OgHak
CepLeBO-CyaQUHHI, PYXOBi i CEHCOpHI peakuii cnopt-
CMeHIB pi3HMX crewianisadii, a ocobnueo gexTyBarnb-
HWKIB, Ha BeCTUBynspHe nogpasHeHHs BUBYEHI HeJo-
CTaTHLO.

MeTta pocnigxeHHs. Ha xanb, 40 TenepiwHbLOoro
Yyacy BecTubynspHomy Bigbopy Ta CTilKoCTi BeCTuby-
nApHOI  OYHKUiT Yy  CNOpTCMEHiB-exTyBanbHUKIB
npuainanocsa 308ciMm mano ysaru. Pasom 3 TuM BeCTu-
OynspHWIn aHanisaTop exTyBanbHUKA OTPUMYE OyXKe
BENWKi i PI3HOMaHITHIi HABaHTaXXEHHS | NPY TPEHYBaAHHI
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i, 0cO6NMBO, Yy 3mMaraHHaX. TOMy MeTOK AaHoro 4ochi-
[KEHHS1 € BMBYEHHSI B3aEMO3B'A3Ky BECTUOYNAPHOro
HaBaHTaXXeHHS, BereTaTyBHOIO CTaTyCy Ta CMOPTUBHMX
pe3ynbTaTiB hexTyBanbHUKIB BUCOKOI KBaridikallii.

OOG’ekT i MeToom pocnimxeHHA. Y xoai gocni-
oxeHHa  6yno obctexeHo 30 CNOPTCMEHIB-
dexTyBanbHUKIB BULWOT CNOPTMBHOI KBanidikauii, Lo
3006ynu po3psan MCY ta KMCY Ta € uneHamu 36ip-
HOT koMaHaun YKpaiHu B CBOIX BiKOBMX KaTeropiax. Bik
crnopTcMeHiB ctaHoBuB Big 17 fo 30 pokiB. Yncens-
HICTb JocnigXyBaHUX crnopTcMmeHiB b6yna obpaHa He
BMNaAKOBO, afpke BiJOMO, LU0 y 3B'A3KY 3 TUM, O nig
Yyac BeCTMOYNsSpHMX BMNMBIB CNOCTEPIratoTbCs Pi3HOC-
NpsiMOBaHi BereTaTUBHI peakuii, HeobXxigHO BM3Ha4YaTu
3aranbHuin obcsar BUbipKM anst Toro, Wwob Matn Mox-
NMBICTb 3 LbOro 3arasibHoro obcary andepeHxduiroBaTn
rpynu 3rigHo Tiei 4um iHWOi peakuii.

Ha gaHunm vac icHye psg meTtofis, WO A03BONSA-
I0Tb BM3HaYUTU CTINKICTb BeCTUBYNsapHOro aHanisaTo-
pa. BoHa ouiHIOETBCS 32 AONOMOrol NPOCTUX KOOpAM-
HauiviHux i obepTanbHMX NPoB, NpU SKUX MOLPa3HI0-
€TbCS BecTnOynsipHui anapat. JocnigxeHHsa yHKui-
OHanbHOi  CTIMKOCTI  BecTubynsapHoro axanisatopa
MOXITMBO OLjHIOBATM 3a 3pYLUEHHAM apTtepianbHOoro
KPOB'AHOr0 TWUCKY i 4acTOTOK MynbCy npu obepTarnb-
HUX HaBaHTaXeHHAX. ApTepianbHUA TUCK - OOMH 3
HaMBaXIMBILLMX NapaMeTpiB, WO XapaKTepuaylTb
poboTy KPOBOHOCHOiI cucTeMn. A 4acToTa CepueBux
ckopoyeHb (UCC) — BaxnumBMIA NOKa3HUK MPOOYKTUB-
HOCTi cepus (EHEpPreTMYHUIN KOMMOHEHT) i pasom 3 TUM
BereTaTMBHOro TOHycy (iHdopMaLiiHO-aKTMBaLLiOHHWI
koMnoHeHT). Ti BNOBINbHEHHS B CTaHi CMOKOIO - OAMH 3
rONoOBHUX KpPUTEpIiB BOOCKOHANEHHs YHKLUii Bereta-
TMBHOrO 3abe3neyveHHsi. PiBeHb i AuHaMika cepLeBoro
pPUTMY B CTaHi CMOKOI0 i MpX NEBHMX BMMMBax BUKOPUC-
TOBYETbCSA B SIKOCTi Bedyumx napameTpiB B Baratbox
TecTax, WO BM3Ha4yaloTb CTaH CUCTEM BeretaTMBHOMO
3abesneueHHs [3, 5, 7]. B xoai gocnimxkeHHa BeCcTMOY-
NsipHE HaBaHTa)XEHHS CTBOPIOBasiocsi 3a A0MNOMOroH
obepTanbHoi Npobu B kpicni bapaHi 3a mMeTogukoro
B. . Bosiweka [1]. Ii cyTHicTb nonsrae B Tomy, LWo 06-
CTEXyBaHUX cnopTcMeHiB obeptanu B kpicni BapaHi
BnpogoBx 30 ceKyHA 3i LIBMAOKICTIO OoauH 00epT y
2 cekyHagu. YUCC BumiptoBanacs 3a A4OMOMOrow nysb-
comeTpa bipmu Polar. Takox Bu3HayaBcst apTepianb-
HWM TUCK crnopTcmeHiB 3a metodom KopoTkosa [2].
MokasHukn apTepianbHoro Tucky Ta YCC BM3Havanu-
€A 00 Ta Nicns HaBaHTaXeHHS.

Yci pocnign npoBoaunu |y BIiAMOBIAHOCTI [0
KonBeHLuii Pagn €sponn «l1po 3axmcT npas NOOUHN i
TNIOACHKOI MOHOCTI B 3B'A3KY 3 3aCTOCYBAaHHAM [OCAr-
HeHb Oionorii Ta mMeamumHu: KoHBeHUiss npo npaea
noguHn  T1a  GiomegmumHy (ETS Ne 164)» Big
04.04.1997 p i enbciHCcbkOI Aeknapauii BcecBiTHbOI
mMeanyHoi acouiauii (2008 r.). KoxeH gocnigxyBaHui
nignucyeas iHOPMOBaHY 3rofy Ha yyacTb y Aochi-
DKEHHI.
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Pe3ynbTaTtn gocnigXxeHb Ta iX OGroBOpPEeHHs.
CnoyaTKy y BCix 06CTEXyBaHUX CMOPTCMEHIB MPOBO-
Onnocst  BUBYEHHHA  (Ii3iONOriYHMX  XapakTepUCTUK,
BKITHOYAIOUYM HaCTOTY CepLeBMX CKOpPOYeHb Ta apTepia-
NbHWUIA TUCK, AO i Mmicna BeCcTUOYNApHUX MogpasHeHb.
MoTim ouiHoBaBCA piBeHb BECTMOYNSAPHOI CTIMKOCTI 3a
5-6anbHot cuctemoto (Big 0 Ao 4). MNokasHuk HaneK-
Woi BecTnbynsipHoi crivkocTi — 0. Jani Bu3HavaBcs
NEPBUHHUA BereTaTMBHUA CcTaTyCc (PexTyBaribHUKIB,
SKun pospaxoByBanu 3a iHaekcom Kepgao (IK) [10]:

IK=100*(1-d/P),

ne IK — iHgekc Kepgo; d — nokasHuk giactoniyHoro ap-
TepianbHOro Tucky; P — yacTota cepLeBmX CKOPOYEHb.

Y cTaHi BeretatuBHOI piBHOBarun (HOPMOTOHIKM)
BigHoweHHSA (d / p) npunmaeTbea 3a 1, a IK = 0. Mpwu
3CyBi BeretatMBHOrO TOHyCcy B 6iK CMMMNATUKOTOHIT
(cumMnaToToHIKK), AiaCcToOMiYHMI TUCK nNagae, 4YMcho
yAapiB nynbCy 3pocTae, cnieBigHoWeHHA d/p crae
mMeHwe 1. MNpy napacumnaTUKOTOHIi (mapacMMmnaToTo-
HiKu1) 3pocTae AiaCTOMNIYHMIN TUCK, 3HUXKYETbCS YUCNO
yaapis nynecy, cnieeigHoweHHsa d / p ctae binble 1.

MoTiM Ha ocHOBi UMX AaHux Gynn cdopMoBaHi
rpynu B 3anexHocTi Bid BMXiAHOMO BereTaTMBHOIrO
cTaTycy. 3rigHO 3 pesynbTaTamu nigpaxyHKy Bereta-
TMBHOrO iHaekcy Kepaoo cnoptcmeHn 6ynu posnogine-
Hi Ha Tpw rpynun — napacumnaTtoToHiku (13 ocib), cum-
naToToHikM (8 ocib) i HOPMOTOHIKK (9 OCib).

Micna etany 36opy iHdopmaLii Nnpo BereTaTUBHWUIA
CTaTyC CNOPTCMEHIB i piBEHb X BECTMOYNAPHOI CTilKO-
cTi 6ynn npoBedeHi OOCMiAXKEHHS!, METO SKMX OyB
MoWyK B3aEMO3B'A3KY MiX YCMILWHICTIO 3MaranbHoi
LisiNbHOCTI (bexTyBarnbHUKIB Ta:

—  piBHEM BeCTMOYNSAPHOI CTiKOCTI;

—  NoYaTKOBMM BeretaTMBHUM CTaTyCoOM.

Kputepiem ycnilwHOCTI 3MaranbHOi  AiSnbHOCTI
0o6CTeXEeHUX CcTarno ix micue B PeNTUHIY CMNOPTCMEHIB-
dexTyBanbHUKIB YKpaiHu 3rigHO 3 iXHIM BuaoM 36poi
Ta BiKOBOI KaTeropieto. MNoka3HWK Micusi cnopTcMeHa
B PENTWMHrY MNOPIBHIOBABCA MOTIM 3 BECTUOYNsipHO
CTIliKICTIO CMOpPTCMEHa Ta 0COBNMBOCTAMM NOrO BECTU-
OynapHoi perynsauii (BeretaTMBHMI CTaTyC).

B xogi BM3HayYeHHS B3aEMO3B’A3KY MK BeCTUOYy-
NSIPHOKO CTIMKICTIO CMOPTCMEHIB i pe3ynbTatamu ix
3MararnbHoi AisnbHOCTi 6yno BU3HaAYeHO, O B3aEMO3-
B’A30K MiXK LMMW MOKa3HWKamu €, NpoTe BiH He HaATo
3Ha4yHUn. KoedilieHT kopenauii MK AaHUMU NOKasHU-
kamn gopieHioe 0,43 (cepeaHs Kopensuis).

OTpuMmaHi gaHi ceigyaTtb nNpo Te, Lo Xo4a BECTUOY-
nspHa CTINKICTb | BNnMBaE Ha pesynbTar 3MararnbHol
fisnbHOCTI Yy dhexTyBanbHUKIB BUCOKOI KBanidikaui,
npoTe BNAVB LEW He € BupiwanbHuMm. Agxe dexTty-
BaHHS — LUe CrnopTuBHe e€QMHOGOPCTBO, pesynbTaT B
AKOMY 3anexwuTb Bif Ayxe 6araTbox dakTopis i YacTo
B piHan 3maraHb NpoXoAsiTb CMOPTCMEHU, SKi He Xa-
paKTepPU3yoTbCA BUCOKUM PIBHEM TEXHIKU YU Koopan-
HaUiNnHUX CMIPOMOXXHOCTEN, NPOTE 38 pPaxyHOK BUCOKMUX
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pO3yMOBWX 34iOHOCTEN, TaKTUYHUX HOBUHOK i MOpPdO-
noriyHmMx ocobnueocTter ByaoBu Tina BunepemKatoTb
TEXHIYHMX | CNPUTHUX CMIOPTCMEHIB.

OpHak, BpaxoByouun, WO Malke BCi AOCTiaXKyBaHi
hexTyBanbHUKN, KOTPi OTpUManu Xopowi OLiHKW 3
BECTUBYNAPHOI CTINKOCTI, € YneHammn 36ipHUX KomMaHA,
MOXeMO NPUNYCTUTK, Lo BUCOKA BECTMOYNSpHa CTii-
KICTb € BaXNUBOK YMOBOK ANA POCTY CMNOPTUBHOI
MaNCTEPHOCTI He TiNbKM Yy exTyBanbHUKIB BUCOKOI
kBanicikauii, a 1 y MONOANX CNOPTCMEHIB.

Mpwn pocnigXeHHi B3aEMO3B’'A3Ky MiXk 0cobrmBoc-
TAMW BereTaTMBHOI perynsuii CnopTCMeHiB i ix pe-

BionoriyHi Hayku

BucHoBku. Cnuparwouucb Ha AaHi npoBefeHoro
[OCnigKeHHS B3aeMO3B’A3Ky 0cObBnMBOCTEN BeretaTu-
BHOI perynsauii cnopTCcMeHiB-exTyBanbHUKIB 3 pe-
3ynbTatamm iX 3MaranbHOi AiSnbHOCTI, Crig 3as3Haun-
TW, WO NEPBUHHWIA BEreTatMBHUIA CTaTyC € BaXIMBUM
KpuTepiem y Bigbopi 4o 36ipHNX KOMaHA i Mae Bpaxo-
ByBaTUCS Npu poboTi 3i cnopTCMeHaMu.

MepcnekTnBn nopganblux [ochimkeHb. Baa-
Xaemo, Wwo byae AOUiNbHUM NOrMMGNEHHST BUBYEHHS
NWTaHHS1 B3aEMO3B'A3KY MiXK NMOKa3HMKamun BecTubyns-
PHOI CTINKOCTi i NEPBMHHUM BEreTaTUBHMM CTaTyCOM
exTyBanbHUKIB 3@ pPaxyHOK 30iNbLUEHHS KifbKOCTI

3ynbTaTamy BU3Ha4vanacs rpyna CrnopTCMEHIB, sika B
3anexHOCTi Big MEpPBMHHOrO BereTaTMBHOIO CTaTycy
Mana B cepedHbOMY BULLMIA CMOPTUBHWUIA pesynbTar.
Takum 4mHOM, Oyno KOHCTaTOBaHO, WO HalKpalli pe-
3ynbTaT NOKa3yloTb CMOPTCMEHU NapacuMNaTOTOHIKK
(cepenHin pesynbTat y pentuHry — 11,8), a HanripLi —
CMMMNATOTOHIKM (CepeaHivi pesynbTaT y penTuHry — 21).

JOCrigKyBaHMX i npaBunbHOro BMGOpY 4Yacy npose-
OeHHs pgocnimkeHb. Kpim Toro, B nogansliomMy nnaHy-
€TbCHA NPOBECTN AOCAIOXKEHHS | BU3HAYUTK, SK BMMK-
Bac BecTubynsdpHa CTiMKICTb Ha noganbluMn picT
CMOPTMBHOIO pe3yrbTaTy MONoanx exTyBanbHUKIB Y
rpynax CnopTUBHOIO YAOCKOHAamNEeHHS.
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YOK 796.012.266

B3AUMOCBSA3b BECTUBYNAPHON HATPY3KWU, BETETATUBHOIO CTATYCA

WU CNOPTUBHbIX PE3YJIbTATOB ®EXTOBAJbLIMKOB BbICOKOM KBAITMGUKALIUU

AHdpetok H. J1.

Pe3tome. B ctatbe 0606LeHblI HAyYHbIE OOCTVKEHUS YYeHbIX MO BOMPOCaM COCTOSIHUSA BECTUOYNApHOro an-
napaTa YenoBeka 1 BNNsHUS TPEHUPOBOK Ha ero yCTonunBocTb. OnpeageneHa porb BeCTMBYNAPHON cUCTeMbl ANs
cnopTcmeHoB-dexToBanbLUmkoB. OTMEYeHO, YTO UccrneaoBaHns YHKLUMOHaNbHOW YyCTONYMBOCTM BECTUBYNSPHO-
ro aHanm3aTopa MOXHO OLIeHMBaTb MO U3MEHEHVSM apTepuarnbHOro KPOBSIHOMO AABEHUS U YacToThl Mynbca npu
BpaLllaTenbHbIX Harpyskax. Pesynstatom cbopa mHdopmaumm o0 BereTaTUBHOM CTaTyce CMOPTCMEHOB U YPOBHE
NX BECTUOYNAPHON YCTOMYMBOCTM CTanM UCCNefoBaHUS B3avMOCBSA3WN MeXdy YCMEeLHOCTbI COpeBHOBAaTENbHOM
OeATENBHOCTU (PeXTOBArbLUMKOB U YPOBHEM BECTUOYNAPHON YCTOMYMBOCTU M HavarbHbIM BEreTaTUBHLIM CTaTy-
com. NokasaTenb mecTa CnopTCMEHa B PENTUHre CpaBHMBArCs C BECTUOYNAPHON YCTOMYMBOCTBIO CMOPTCMEHA U
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BionoriuHi Haykun

0COBEHHOCTAIMU ero BeCTUBYNAPHOW perynsumm (BeretatuBHbIn cTaTyc). [NonyyeHHble AaHHble CBUOETENLCTBYIOT
0 TOM, YTO XOTS BECTMOYNspHas yCTOMYMBOCTb U BMIUSIET HA pe3ynbTaT COPEBHOBATENbHOW AeATENbHOCTU (DEXTO-
BasbLLMKOB BbICOKOW KBanudukaummn, OgHaKko BRANsiHWE 3TO He SBNSeTCA pellarowmm. BeiseneHo, 4to nyywimve pe-
3ynbTaTbl NMOKa3bIBaIOT COPTCMEHbI MAPacMMNaTOTOHUKK, @ XyALUMe - CUMNATOTOHUKM.

KnioueBble crnoBa: BeCTUOynsipHas Harpyska, BeretaTMBHbIA MHAeKkCc Kepao, cMMNaToToOHMKKM, Nnapacumna-
TOTOHWKM, HOPMOTOHUKM.
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Influence of Vestibular Load and Vegetative Status on Sports Results of Highly Qualified Fencers

Andreiuk N. L.

Abstract. The article summarizes the scientific achievements of researchers on the status of the vestibular
apparatus of a human and the impact of training on its stability. It was emphasized that scientists had paid little
attention to the vestibular selection and stability of the vestibular function in fencers. The role of the vestibular
system for fencers is determined.

It is revealed that there is a great number of different movements, deviations, strokes and injections with a
sharp change in combat distance, acting on the vestibular analyzer of an athlete. The organism reaction to vari-
ous accelerations, strength abilities, motor efficiency, motor endurance, coordination abilities of athletes is in
direct dependence on the functional state of the vestibular analyzer. It was emphasized that correctness and
precision of movement of fencers during the irritation of the vestibular analyzer depend on the level of vestibular
system resistance to irritations and the threshold of its sensitivity for exact orientation in space.

A fencer’s vestibular analyzer receives very large and varied loads during competitions and training. It is
noted that the main criterion for evaluating the functional state of the vestibular analyzer of athletes is adequacy
of the nystagmus reaction to stimulus strength and the degree of severity of vegetative and sensory responses.
The study of the functional stability of the vestibular analyzer can be estimated for shifting arterial blood pres-
sure and pulse rate with rotational load.

The level and dynamics of the cardiac rhythm in a state of rest and at certain influences are used as leading
parameters in many tests to determine a state of systems of vegetative provision, necessity of evaluating prop-
erties and qualities which are of paramount importance to athletic achievements of fencers. The frequency of
heart rates were measured using the pulsometer of Polar Company while conducting the research of the effect
of vestibular loading on the cardiovascular system of highly qualified fencers.

Arterial pressure of athletes was measured by the method of Korotkov. Indicators of blood pressure
and heart rate were determined before and after loading. 30 highly qualified fencers, who received the ISU
and KSSU grades and are members of the national team of Ukraine in their age categories were surveyed
during the research. Initially we conducted the study of physiological characteristics, including heart rate and blood
pressure before and after vestibular irritation. Then the level of vestibular stability was evaluated. Next step was to
determine the primary fencers’ vegetative status, which was calculated according to the index of Kerdo.

After that, based on these data, groups of athletes were formed depending on the initial vegetative status.
According to the results of calculating the vegetative index of Kerdo, the athletes were divided into three
groups - parasympatotonics (13 persons), sympathotonics (8 persons) and normotonics (9 persons). The result
of collecting information about the vegetative status of the athletes and the level of their vestibular stability was
the research of the relationship between success of fencers’ competitive activities and the level of vestibular
stability and the initial vegetative status.

The criterion for success of the competitive activities of the surveyed athletes was their place in the ranking
of fencers in Ukraine. Fencer’s place indicator in the ranking was compared with his vestibular stability and pe-
culiarities of his vestibular regulation (vegetative status). The obtained data testify that, although vestibular sta-
bility affects the result of competitive activities of highly qualified fencers, this effect is not decisive.

However, taking into account that almost all the investigated fencers who received good results of vestibular
stability are members of the Ukrainian national team, we can assume that high vestibular stability is an impor-
tant condition for the growth of athletic skills. In the study of relationship between characteristics of the auto-
nomic regulation of athletes and their results, we outlined a group of athletes, who had an average higher sport-
ing results depending on the initial vegetative status.

Thus, it was noted that athletes parasympatotonics (the average result in the ranking - 11.8) showed the
best results while sympatotonics (the average result in the ranking - 21) had the worst results. In the future, the
research data should be expanded in order to determine the impact of fencers’ vestibular stability on the further
growth of young athletes’ results in sports improvement groups.

Keywords: vestibular load, Kerdo autonomic index, sympathotonics, parasympatotonics, hormotonics.

CrarTa Haginwna 02.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aciOaHHi pedakuyiliHoi Koneail nicns peyeH3yeaHHs
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BionoriyHi Hayku

NMCXOAHASA KOHLUEHTPALUWA KNETOK STREPTOLCOCCUS
PNEUMONIAE KAK OAUH N3 ®AKTOPOB, BJIINAIOWUNX
HA 3O0OPEKTUBHOCTb KPMUOKOHCEPBUPOBAHUA

UHcTuTyT Nnpobnem kpuobuonoruum n kpuomeauumHbl HAH YkpauHbl, XapbkoB, YkpavHa

3agaven nccnegoBaHus GbINO M3ydYeHUEe BO3MOX-
HOCTM MOBBLICUTb COXPaHHOCTb GakTepuii Streptococ-
CUS pneumoniae B Npouecce KpMOKOHCEPBUPOBAHUS.
YCTaHOBMNEHO, YTO Ha BbIXMBAEMOCTb AaHHbIX HakTe-
puiA OKa3blBalOT BIUSHWE UCXOZHAsA KOHLEHTpauus u
COCTaB KOHCEPBMPYHOLWEN cpedbl, MaKCUManbHY
COXPaHHOCTb KMeToK oTMevanu B obpasuax ¢ mcxod-
HOI KOHUeHTpaumen 10" KOE/mn He3aBucMMO oOT
cocTaBa cpefbl KOHCEPBUPOBaHUS, a Takke Mpu cyc-
nengupoBaHun B oborawieHHon cpege (MIB). Ha
OCHOBE NMPOBEAEHHOro UCCreaoBaHNst NoKasaHo, YTo
BbIXOASLIME U3 MUKPOOHLIX KNETOK Ha aTane oxnax-
OEeHNs BHYTPUKIETOYHbIE BELLECTBA OKa3blBaKOT KPUO-
NPOTEKTUBHOE AeNCTBME.

KnioueBble cnoBa: 6aktepun Streptococcus
pneumoniae, KpUOKOHcepguposaHue, bakmepuarsibHbie
KOHUeHmpauuu, Kpuosnusamsbs! MUKPOOHbIX KITEMOK.

CBA3b paboTbl C Hay4HbIMU nNporpamMmmamu,
nnaHamu, Temamu. [laHHas paboTa sBnseTtcs dpar-
MeHToM HWP «BuB4eHHA BNNMBY YyMOB
KpioKoHCepBYBaHHS i 30epiraHHa Ha OpiKoKoMondioHi
rpnbun, nocTHaTanbHi ibpobnacTi i KynbTypy KNiTUH,
o nepeBuBatoTbcA», Ne roc. peructpauun
0104U003919.

BeepneHue. baktepumn Streptococcus pneumo-
niae — ogHW M3 OCHOBHbIX BO3OyauTenen Herocnu-
TanbHbIX NMHEBMOHWI, OCOBEHHO cpean AeTen u nu
noxunoro Bospacta. [3,4] Ceponornyeckasa AuarHo-
CTUKa 1 cneunduyeckas npodunakTmka MHEBMOKOK-
KOBbIX MH(EKUMI 3aTpygHeHbl TeM, YTO MO Kancyrnb-
HOMY aHTUreHy BblgeneHo 6onee 90 cepoBapoB BO3-
6youTens. [9] B cBs3n ¢ aTMM akTyanbHON sABNseTcs
npobnema COXPaHHOCTU KITMHUYECKUX U3OMATOB, Bbl-
AeneHHbIX B pa3nunyHbiX reorpaduyecknx 30Hax.

Hanbonee vyacto Ans xpaHeHWs MUKPOOPraHu3-
MOB WCMOSMb3YT NNMOUNN3aLnIo U HU3KOTeMnepa-
TYpHOEe KOHCepBupoOBaHMe B cpefax ¢ gobaBneHnem
KPMONpOTEKTOPOB.

B wuvccnepoBaHusx, MNOCBALWEHHBIX pa3paboTke
CrnocobOoB KPMOKOHCEPBMPOBaHUST GakTepuin nay4dator,
Kak npaBuno, BAMSHUE PEXUMOB OXNaXOeHusi, cocTa-
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Ba KOHCepBMpYOLWeNn cpeabl U UCXOOHOro MoOpdO-
yHKUMOHANbHOro cocTosHmsA kneTok. [1] Bmecte c
Tem, B psge paboT BbiCkasblBanocb NpeanorioxeHne
O 3alUWUTHOW POMM MOBbILIEHHBIX UCXOAHBLIX KOHLEH-
Tpaumii KrNeTok B 3amopaxuBaemom obpasue [6-8,
10], npn 3TOM MexaHu3Mbl NPOTEKTUBHOIO AEeWCTBUS
BbICOKMX KOHLIEHTpauui KneTtok S. pneumoniae mano
N3yYeHsbl.

Llenbto HacTtosiwero uccnegoBaHus 6bino m3y-
YeHMe BO3MOXHOCTM MOBbLICUTb COXPaHHOCTb OakTe-
pui Streptococcus pneumoniae B NpoLecce KPMOKOH-
CEpBMPOBaHNSA 3a CYeT MOBbILEHUS WCXOOHON KOH-
LeHTpaLmm KNeTok B 3aMopaxmBaeMbix obpasLiax.

0O06BLeKkT n metoabl uccnegosaHuss. OGbHLEKTOM
UCCredoBaHUA  CAYXWN  KIMHUYECKUA  N30MnaT
Streptococcus pneumoniae, BblAeNEeHHbI N3 MOKPO-
Tbl 6onbHoro. bakrtepun BblpawmBanyu Ha 5% KpoBsi-
HOM arape npu Temnepatype 37°C B TeuyeHue
20-24 yacoe B aTMocdepe, cogepxatluen 8-10% CO,.
Mocne BbipawmBaHus GakTepum TPEXKPaTHO OTMbIBa-
N COOTBETCTBYIOLMMW CYCNEH3NOHHBIMW Cpejamun —
OUCTUNNUPOBAHHON BOAOW, (PM3MONOrM4Yecknm pac-
TBOPOM MM MACONENTOHHbIM BynboHom (MIB), no-
cre 4Yyero pecycneHgupoBanu B Bbllleyka3aHHbIX CyC-
MEH3NOHHbLIX cpefdax Ao KoHueHTpauuin 10, 10™°u
10° KOE/mn. [ns npoBepKu rMnoTe3bl O BAMSHAN HU3-
KOMOIEKYSIPHbIX BELIEeCTB, BbileALWnX 13 KNeTok, Ha
XKM3HECNocobHOCTbL BakTepuil YyacTb KINeTok 3amopa-
XvBanu B kpuonusatax 6aktepun Enterococcus fae-
calis, Staphylococcus aureus, Escherichia.coli B un
Klebsiella pneumoniae. na ux nonyyeHus Gaktepum
CMblBanu AUCTUNAMPOBaHHON BOAOW C POCTOBbIX
cpen 1 TpexkpaTHO 3amopakusanu Ao -196°C. Mocne
oTorpeBa obpasubl LeHTpudyrnposanu npu 1500 g B
TeyeHne 15 MyH M Hagocagok uNbTPOBanM yepes
MUASIMNOPOBLIN hUNbTP ¢ AMameTpom nop 0,22 MKM.
KneTtkm S. pneumoniae cycneHagupoBanu B NonyYeH-
HbIX Nn3aTax 4O KOHLUeHTpaumm 10° KOE/wmn.

Bce o6pasupbl KneTok BHOCWAM B KPUOMPOBUPKK
obbemoM 2,0 MN U 3aMopaxuBanu MNOTrPYKEHNEM B
xugkun a3ot (|LN,). OtorpeBanv obpasubl Ha BOASIHON
6aHe npu 37°C. XKn3HecnocobHOCTb MHEBMOKOKKOB
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onpefenanu «vatliedHbiM» MetogoM Koxa mo uucny
MaKpPOKOJTOHUA, COPMUPOBABLLUMXCA HA KPOBSIHOM
arape. [2]

Ons  ctatuctmdeckon 06paboTKM  NOMYyYEHHbIX
JaHHbBIX Mcrnonb3oBanu naket nporpamm MS Excel,
3HayeHus p<0,05 cuuTtanucb gocToBEpPHbIMU. [aHHbIe
Ha rpadmkax NpeacTaBneHbl kak cpedHee * CTaH-
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Puc. 1. BnusiHne ncxogHom KOHUEHTpaLMM KNeTok
S. pneumoniae Ha X13HecnoCoBbHOCTb NPU 3amMmopaXmBaHUm
B hmanonormyeckom pactsope (A), AUCTUNNNPOBAHHOMN
Boge (B), MIB (B).

lMpumeyaHue: * — OTNNYNSA CTATUCTUYECKN JOCTOBEPHbI
OTHOCUTEINBHO NokasaTens XU3HeCNOCOBHOCTU ANst KOHTPO-
na (KNeTKv 0O 3aMopaxuBaHus).
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[apTHasi owumnbka cpeaHero.

Pe3ynbTaTbl MccrieAoBaHUA U UX 0bcyXxaeHue.
Bbino yctaHOBNEHO, 4TO XM3HECNOCOOHOCTb OakTe-
pUn, CycneHOUpPOBAaHHbIX B (PU3MONOrM4ECKOM pac-
TBOpeE, Mocne 3amopaxusaHus ao -196°C cocrasuna
B obpa3suax ¢ UCXOAHOW KOHLUEHTpaumen 10" KOE/mn
67,1%, C UCXOOHOW KOHUeHTpaumen 10'° KOE/mn —
0,2% 1 NPy UCXOAHOW KOHLEHTpauun 10° KOE/mn —
0,05% (puc. 1A).

B obpasuax, cycneHanpoBaHHbIX B AUCTUNNNPO-
BaHHOW BoOAE, XW3HEeCNocoOHoCcTb OGakTepui nocne
3amMopaxmBaHWA cocTaBuia COOTBETCTBEHHO 91,2;
15,7 n 2,8% (pmuc. 1B), a nocne 3amopaxuBaHus B
MsICONenTOHHOM BynboHe — 94,6; 37,5 n 11,8% cooT-
BETCTBEHHO (puc. 1B).

Bo Bcex obpasuax KneTok, 3aMOPOXEHHbIX B -
3aTax GakTepuin, KONMYECTBO >KM3HECMOCOOHLIX Kre-
TOK S. pneumoniae 0CTaBanoCb Ha UCXOOHOM YPOBHE
(puc. 2).

MMonyyeHHble pe3ynbTaThl CBUMAETENLCTBYOT O
TOM, YTO MNpV 3amopaxuBaHuM BakTepuin ncxogHas
KOHLEHTpaLMs KNeToK OKasblBaeT JOCTOBEPHOE BRMsI-
HME Ha UX XM3HECNOoCOBHOCTb. pyM MCXOOHON KOH-
ueHTpauun 10™ KOE/Mn oTMeuanach MakcuMaribHas
COXpPaHHOCTb KMETOK, HE3aBNCUMO OT COCTaBa CpeAbl
KoHcepBupoBaHus. C MOHWXEHNEM NUCXOOHON KOHLEH-
Tpaumm knetok go 10'°-10° KOE/mMn nokasaTtenm xwus-
HEecnocobHOCTN JOCTOBEPHO CHMKaNMCb. YCTaHOBIe-
HO, YTO COCTaB KOHCEPBMPYIOLLEN Cpeabl TaKkKe BIUAN
Ha nokasaTenu XXM3HecnocobHOCTM KNeTok, Hanbonee
BbICOKME pe3ynbTaTbl NMofy4YeHbl Npu 3aMopaxxmBaHuu
cycneHsum knetok B MIMB, a Hanbonee HU3KkMe — npu
cycneHgupoBaHun 6Gaktepuin B (pm3nonornyeckom
pacTBope.

BepoATHbIM 3alMTHBIM MEXaHU3MOM MpuU 3TOM
SIBNSIeTCA BbIXOA M3 KMNETOK Ha 3aTane oxnaxaeHus
pasnnyYHbIX BHYTPUKMETOYHbIX BELLECTB, KPUOMPOTEK-
TMBHOE LEeNCTBUE KOTOPLIX peannsyeTcsa npu onpege-
NEHHbIX KOHUEHTpauusix. [5] dunsunveckne MexaHnsmbl
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Puc. 2. BnnsiHue HU3KOMONEKYNSAPHBIX MU3aTOB pasHbiX
BMAOB GaKTepuil Ha KM3HEeCNOCOBHOCTL KIeTOK
S. pneumoniae nocre 3aMopaxuBaHus
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BMUSHMA BbICOKUX KOHLEHTpaUMA KNEeTOK Ha mpouec-
Cbl KpuCTannusauuu-pekpuctannmsauum npeacromT
N3yunThb.

BbiBoAabl. Taknum 06pa3oM, 4515 KPUOKOHCEPBUPO-
BaHusA OakTepwuii, B 4acTHOCTM, S. pneumoniae, Lerne-
coo0pa3HoO MCMNoMb30BaTb BbLICOKME MCXOAOHbLIE KOH-

BionoriyHi Hayku

MepcnekTuBbI panbHeMWUX UCCNeaoBaHUN.
[anbHenwmre wnccnegoBaHMa AaHHOIO HanpaBleHUst
no3BoniAT paspaboTaTb TEXHOMOrM4yeckMe npouecchl
HU3KOTEMMEPATYPHOrO  XpaHeHust  BakTepuarnbHbIX
KOHLIEHTPATOB AN PasrMyHbiX GUOTEXHOMNOrMYECKNX
Nnpon3BoACTB.

LeHTpaLum kneTok, 10™ KOE/mMn v Gonblue.
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BUXIOHA KOHLUEHTPALIA KNITUH STREPTOCOCCUS PNEUMONIAE

AK OOUH 13 YHWHHUKIB, WO BIMIIMBAKOTb HA E®EKTUBHICTb

KPIOKOHCEPBYBAHHA

Kanawrukoea M. M.

Pe3tome. 3aBaoaHHAM JocnigXeHHs1 6yno BUBYEHHSI MOXIMBOCTI NigBUWNTK 30epexeHicTb 6akTepin Strep-
tococcus pneumoniae B NpoLEeci KPiOKOHCEPBYBaHHS. BcTaHOBMNEHO, WO Ha XUTTE3LATHICTL OaHuX GakTepiin
BMMMBAKOTh iX BMXiAHA KOHLUEHTPALUIs i CKrag KOHCEpBYHYOro cepefoBulla, MakcuMarbHe 36epeXeHHs KNiTuH
Bi3Hayanu B 3paskax 3 BMXIiAHOK KOHLEHTpaLUiet 10 KYO/mn, HesanexHo Big CKMnagy KOHCepBYHYOro cepe-
[OBMLA, @ TaKoX Mpu cycneHayBaHHi B 36aradeHomy cepeposuili (MINB). Ha ocHoBi npoBeaeHOro JocnigxeH-
HS1 MOKa3aHo, WO BHYTPILHBOKMITUHHI PEYOBMHU, SIKi BUXOAATb 3 MIKDOOHUX KNITUH HA eTani OXONOMKEHHS, Ha-
[atloTb KPIONPOTEKTUBHY Aito.

Knrouyosi cnosa: 6aktepii Streptococcus pneumoniae, KpiokoHcepeyeaHHsl, bakmepiasibHi KOHUeHmpauir,
Kpionizamu MIKpOOHUX KIMUH.

UDC 579.862.083.1:57.086.13:57.043

Initial Concentration of Streptococcus pneumoniae Cells

as One of the Factors Influencing Cryopreservation Efficiency

Kalashnykova M.

Abstract. The Streptococcus pneumoniae bacteria are among the main respiratory disease agents world-
wide. Nowadays one can secure about 90 pneumococcal serotypes with different prevalence and medical sig-
nificance according to the structure of capsular polysaccharides, thereby complicating serological diagnosis and
prevention of pneumococcal infections. Therefore, the tasks of the integrity of S. pneumoniae clinical isolates,
obtained in different geographical areas, are topical for designing diagnostic and specific prophylaxis agents.
Freeze-drying and freezing down to low temperatures (cryopreservation) are currently considered to be the most
efficient methods of storage.
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Numerous research papers on microorganism cryopreservation reported towards the following factors af-
fecting microbial cell integrity: the structure and functional characteristics stipulated by taxonomic position of a
microorganism, freeze-thawing regimens, preservation medium composition, culture conditions (growth medium
composition, aeration, cultivation temperature), as well as the growth phase of a batch culture. However, in
some cases it is not advisable to include the widely used cryoprotective substances into the preservation me-
dium. Therefore the search for conditions of microorganism cryopreservation in the media free from these sub-
stances is now in progress.

Concentrations of microbial cells per unit of volume were suggested to have a significant effect on the final
cryopreservation result. However, this problem is still poorly understood. The findings obtained by different au-
thors are contradictory. We assumed the viability of microbial cells with a high initial concentration as might be
affected by intracellular substances released from cells during cooling and by a change in crystallization proc-
esses.

This paper deals with the study of the S. pneumoniae cell viability after freezing in the samples with different
initial cell concentrations, as well as those frozen in cryolysates, obtained via threefold freezing down to -196°C
of bacteria Enterococcus faecalis, Staphylococcus aureus, Escherichia coli B and Klebsiella pneumoniae.

During S. pneumoniae bacteria freezing the initial cell concentration was first shown to cause a significant
effect on their viability. Under initial concentration of 10* CFU/ml the maximum cell survival after freezing was
observed, regardless of the preservation medium composition, and when reducing the initial cell concentration
down to 10'°-10° CFU/mI the viability indices decreased significantly. The composition of preservation medium
was established to affect the indices of cell viability as well, the highest results were achieved when freezing cell
suspension in meat-peptone broth, and the lowest ones were obtained during bacteria suspending in physiologi-
cal saline.

The findings on S. pneumoniae freezing in cryolysates of other bacterial species testify to the fact that the
different intracellular substances released from bacterial cells at cooling stage have a cryoprotective effect.

Keywords: Streptococcus pneumoniae bacteria, cryopreservation, bacterial concentration, microbial cell
cryolysates.

CraTtTa Haginwna 17.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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BMJINB TENATOTOKCUKAHTY TA TENMATOKAHLEPOTEHY
2-AJETUJIAMIHO®J1YOPEHY HA OBMIH 3AII3A Y NMEYIHLUI LWYPIB

IBaHO-®PpaHkKiBCbkun HauioHanbHU Meau4HUN YHiBepcuTeT

[aHi ocTaHHiX pOKiB MOKa3ylTb, WO MOPYLUEHHS
obMiHy 3ani3a Bigirpae BaxnMBy pofb y PO3BUTKY Ta
NporpecyBaHHi XPOHIYHUX 3axXBOPHOBAHb MNEYiHKKM, i €
HeBif4'€MHOI0 CKMagoBOoK KaHueporeHesy. enatoue-
nonsapHa kapuunHoma (LK) - ogHe 3 HanGinbLw nowu-
PEHUX LIBMAKO NPOrpecyynx OHKOMOTYHMX 3aXBOpIO-
BaHb nedviHkn. Baxnuey ponb y possutky LK BigBo-
ONTbCHA XPOHIYHUM 3aXBOPIOBAHHAM MEeYiHKW, NOB’s3a-
HUX 3 reMoxpomaTo3om, pibpo3om, LMpo3om Ta arnko-
roniaMoM. HasBHi gaHi nokasytoTb, WO 3MiHEHUA Me-
Taboniam 3ani3a Bigirpae BaXnMBY pOSib Yy PO3BUTKY
Ta MNpOorpecyBaHHi renaTtouentonspHol KapuMHOMM.
MpoTe, Ha cbOrogHi BIACYTHS nepekoHnmBa iHpopma-
Lis Woao MexaHiaMiB AaHOro nopyLieHHs perynsadii 3a
Jii renaToOTOKCUHIB Ta renaTtokaHLLEpPOreHiB.

3 ornsgy Ha ue, My JOCNiAMNKY BNMB renatoTok-
CUKaHTy Ta renatokaHueporeHy - 2-aueTurnamiHo-
dnyopeHy (2-AA®P) Ha meTaboniam 3aniza B nediHui
wypis niHii Cnper-Hoyni. B HawoMy JocrnigXeHHi My
nokasanu, wo 2-AA® BuKNMKaB 3MiHW B piBHi Oinky Ta
eKCnpecii reHiB, ki kogywTb 6inkum obmiHy 3anisa,
30Kpema B perynsuii ekcnpecii TpaHchepnHOBOro
peuentopa 1 (T¢ppl), nerkux naHuioris epuTUHY
(®m) Ta depponoptuHy (®n). Oani 3miHM crnpusnu
HaKOMWYEHHIO 3ani3za y KniTMHax neviHkn nepea-
pakoBux LypiB, ki oTpumyBanu 2-AAD nNpoTArom
24 TUXKHIB.

Omxe, faHi pe3ynbTaT OOCMIAXEHb BKa3ylOTb Ha
NopYyLUEHHsT perynsauii obmiHy 3anisa B neviHui Lwypis
nig Yyac KaHueporeHesy neviHku.

KnouyoBi cnosa: oOMiH 3anisa,
neyviHka.

KapuuHoMma,

3B’A30K pob6OTU 3 HayKOBMMM nporpamamm,
nnaHamu, Temamu. Pobota € dparmeHtom HOP
«Po3pobka meToaiB AiarHOCTMKK, NMikyBaHHA Ta Npodi-
NaKTUKN CTOMAaTOMOrMYHMX 3aXBOPIOBaHb Yy HaceneH-
HSl, O MPOXMBAE B €KOJOrMYHO HECNPUATIINBUX YMO-
Bax», Ne pgepx. peectpauii 011U003681, wwudp
2301050

BeTyn. MediHui Hanexute BaXknuea posnb B pery-
nauii metaboniyHMx NpPOLECIB, Yy 3HELUKOMKEHHI Ta
neTokcukauii 6araTboX €HAOreHHWX Ta €EK30reHHUX
peyoBuH. KpiMm TOro, neviHka € LeHTpanbHUM peryns-

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)

irakindrat0603@gmail.com

TOPOM roOMeOocTa3dy 3ani3a - He3aMiHHOro enemeHTa
ANsi BCiX )XMBWX OpraHiamis [1].

XPOHiYHi (hopMU ypackeHHS NeydiHKn, Taki SK: Bipy-
cHui renatnt C, ankoronbHa xBopoba nediHku, rena-
TO3, NOB’'A3aHi i3 po3BUTKOM pibpo3y nediHkn, [Kun
MOXe nporpecysaTtu y LMpo3. 3aniso, 3a Takmx ymos,
€ (hakTOpOM PU3MKy ANA PO3BUTKY Ta NPOrpecyBaHHs
renatouentonsapHoi kapumHomu (FUK) [2]. TUK - oguH
3 HanbINbLL NOLUIMPEHUX LUBMAKO MPOrpPecyunx Buais
paky nediHku [3]. 3HayeHHA NOpyLleHb romeocTasy
3arnisa y BWHUKHEHHI Ta nporpecii OHKOMOriYHnX 3a-
XBoptoBaHb, B Tomy uucni i MUK, nigTBepmxyeTbes
AaHUMKN YMCENbHUX eKCcnepuMeHTanbHUX AOoChigKeHb
[2, 4].

2-aueTtunamiHodnyopeH (2-AA®) - apomaTnyHUin
aMiH, € BiJOMMUM MEYiHKOBUM TOKCUKAHTOM, SIKUI CNpwu-
Sie PO3BMTKY OKCMOATMBHOIO CTPecy, 3anarbHUX npo-
LeciB Ta anonTo3y B TKaHWHI NeYiHku wypis [5]. Bnnus
2-AA®, ocobnnBo MOro 3aaTtHICTb iHAYKYBaTU XPOHIiy-
HY TOKCWYHICTb NEYiHKW, nopylyBaTyn OioximidHuA Ta
doisionoriyHun KNiTMHHWIA roMeocTas, MOXe Bigirpasa-
TV BaXNUBY POfib y PO3BUTKY Ta NpOrpecyBaHHi rena-
TOKaHueporeHedy [6] y pi3HMX BuMaax Ta TKaHWHaXx,
BKITHOYaI0uM nediHky [7]. 2-AAD nposiBnsie reHOTOKCKY-
HUA eqeKT LUNAXOM YTBOPEHHS BiNbHUX paauvkanis,
wo nowkomxye OHK Ta iHWi makpomonekynu [6, 8].

[MpoTe, Ha CbOrogHi BIACYTHI MEPEKOHNWBI AaHi
LLIOAI0 MEXaHi3MiB BMMMBY renaTokCUHIB Ta renaTtokap-
LMHOreHiB Ha meTaboniam 3ani3a B nNeviHLi.

MeTta pocnigxeHHA. 3 ornsgy Ha ue, METOK Ha-
woi pobotn 6yno [OCniAUTU BRAMMB MEYiHKOBOIO TOK-
CUKaHTy Ta KapuuHoreHy 2-AA® Ha oOMiH 3anisa y
neyviHui Wwypis.

0O06'ekT i MeTOAM pAocCHigXeHHS.

06’ekT pocnigxeHHA. [locnigXeHHs NpoBOANNM-
Cs Ha wypax-camusix niHii Cnper-HOoyni, dki 6ynu
OoTpuUMaHi 3 po3nnigHuka HauioHanbHOro ueHTpy 3
TokcukonoriyHnx pgocnigxkeHb (CLUA). Bci TBapuHu
Oynu posmilieHi B cneuianbHo obnagHaHOMy MpuMi-
LLEHHi 3 KOHTPONBbOBAHOK TeMNEPAaTYPOLO i BOMOFICTIO
MoBITPS Ta MNPUMYCOBOI BUTSXKHOK BEHTUNSALIEID.
MpoTAromMm ycbOro eKCnepuMeHTY Lypu OTpUMyBanu
cTtangapTHui pauioH (NIH-31 nabopatopHa pgieta)
BiBapit0 3 BiflbHUM [OCTYNOM A0 iXi Ta Bogu. Y Bili

179



BionoriuHi Haykun

6-TV TWXKHIB LLYPIB NOAINANU Ha 2 rpynu: KOHTPOMbHY
Ta ekcnepumeHTarnbHy no 5 ocobuH macoto 150-200 r.
Po3unH 2-AA® (0,02%) BBOAMNM NepoparnbHO LWoao-
60BO Ha NPOTA3i 24 TUXKHIB LUNSAXOM MOro pO3BEAEHHSI
y MWUTHIW BOAj, BUXOOSYM 3 JaHUX pe3ynbTaTiB ekcne-
pUMeHTanbHUX gocnigpkeHb [6]. Micna 24 TWxHIB Wy-
piB YMEPTBAANN LUNAXOM pO3TaLlyBaHHS iX Y Kamepi 3
isocpritopaHoBMM rasom. [leviHky wWypiB Bupizanu i
HeramnHo 3aMOpoXyBanwu B piakomy asoTi i 36epiranu
npu -80°C ans nogansluoro aHaniay. Bei ekcnepumen-
TanbHi npoueagypn OynuM BUKOHaHI y BiAMOBIQHOCTI 3
MPOTOKONOM AOCHiAXeHb TBapWH, 3aTBEPKEHUM KO-
MiTEeTOM 3 Jornsgy Ta BMKOPUCTaHHSA TBapuH Haudio-
HanbHOrO LEHTPY 3 TOKCUKOMOFMYHUX [OCHiOXEHD,
Dxedpdepcon, CLIA.

BudineHHs1 3a2anbHoi PHK, 3eopomHa mpaHc-
Kpunuisi, ma KinbkicHa nonimepa3Ha JlaHUyro208a
peakuyis. BuainenHs 3aranbHoi PHK i3 TKaHWH neviHkn
nposoamnu 3 BuKopucTaHHaM mMiRNeasy Mini Kit
(Qiagen, CLUA) BignoBigHO OO NPOTOKOMY-iHCTPYKLi
BMPOOHMKa. 3BOPOTHA TpaHCKpuUMuisi npoBogunacb 3
BMKopucTaHHAM Habopy Hight-Capacity cDONAReverse
Transcription Kit (Applied Biosystems, CLUA) Bignosi-
OHO 0O pekoMmeHaauin BupobHuka. OuiHka ekcnpecii
reHiB TpaHcdepuHoBoro peuentopa 1 (Tghpl), nerkmx
naHutoris  peputnHy (®m) Ta depponoptury (@)
npoBoaMrnacb 3 BWKOPWUCTAHHSAM MPECUHTE30BaHUX
TagMan® Gene Expression Assay (Life Technologies,
CWA) metonom BigHOCHOT ekcrnipecii. Ak pedepeHT-
HAUA TeH BUKOPUCTOBYBanuM reH [(3-aktuHy. BigHocHy
KiNbKiCTb KoXHoro TpaHckpunta MPHK Bu3Havanu 3
BUKOPUCTaHHAM MeTogy 224 [9].

BecmepH-6110m aHani3. Jns BectepH-6noT aHa-
nidy 6inok 3i 3paskiB BUAINANM 3rigHo NpoTokony. KoH-
LeHTpaLito 3aranbHoro binka y ekcTpakTi TKaHWH BUMi-
psnn 3a metogom bBpegdopaa (Bio-Rad, Hercules,
CA), BMKOPUCTOBYHOUMN TiOPUAHUA MYNbTUPEXUMHUIA
MmikponnaHweT Synergy™ H4 (BioTek, Winooski, VT).
EkcTpakTu, Wo MICTATb OAHAKOBY KinbKiCTb binka, pos-
oinanu 3a gonomoroto 8-15% noniakpinamigHoro rento
y nNpUCYTHOCTI gogeuuncynbdarty HaTpito (SDS-
PAGE) i nepeHocunu Ha nonisiHingndnoopmaHy
(PVDF) membpaHy. MembpaHu iHkyOyBanu 3 nepBuH-
HAMW aHTUTINaMn NPOTU TPaHC(EPUHOBOrO peuenTo-

pa 1 (T®P1, 1: 500, Santa Cruz Biotechnology, Santa
Cruz, CA), nerkux naHutorie peputuny (OT; 1: 500;
Santa Cruz Biotechnology, Santa Cruz, CA), Ta cep-
ponopTtuHy (P, 1: 1000; Alpha Diagnostic Internatio-
nal Inc., San Antonio, TX). Ons Bidyanisauii 6ynun Bu-
KOPUCTaHi BTOPWHHI aHTU-KO34A4i Ta aHTU-MULLAYi aH-
Tutina IRDye® 800 (1: 15000; LI-COR Biosciences,
Lincoln, NE). Memb6paHu 6ynu BigckaHoBaHi Ta npo-
aHanisoBaHi 3a pgonomoroto Odyssey CLx Infrared
Imaging System (LI-COR Biosciences). BusHaveHHs
KiNbKOCTi HaHeceHoro Ginka NpoBOAUNK, BPaxoByUn
piBeHb B-akTuHy (AKTB; 1: 1000; Sigma-Aldrich, St.
Louis, MO). Axani3 Ta obpaxyHOK pe3ynbTaTiB NPOBO-
avnu 3a gonomoroto Odyssey Image Studio™ Softw-
are (LI-COR Biosciences).

CmamucmuyHull aHani3z. CTaTUCTUYHI po3paxy-
HKM, a TakoX rpadiyHe npeacTaBreHHs pesynbTaTiB
aHanisy npoBogunu 3a 4ONOMOrow CTaTUCTUYHOI NPo-
rpamu SigmaPlot 13.0. Pesdynbtatv npegcTtaBneHi y
BUINSAi cepedHboro 3HayveHHs + S.D, n=5. CtatucTu-
YHWUI aHani3 NpoBOAMNN 3a JOMOMOrOK t-TeCT i OgHO-
dakTopHOro awvcnepcinHoro aHanisy ANOVA, napHi
MOPIBHAHHS MPOBOAMNMNCS 3a [JOMOMOroK  TecTy
CmbroOeHma-HbomeHa-Kelnca. 3HadyeHHs P <0,05
BBaX<anv AOCTOBIPHUM.

Pe3ynbTaTn gocnigxeHb Ta iX 06roBOpeHHs.

Bnnue 2-AA® Ha ekcnpecito 2eHis, siki 6epymb
yyacmb e 06MiHi 3ani3a y neyiHyi wypie

[Ons Toro wo6 AocnianTU OCHOBHI MexaHi3mu no-
pyweHHs meTaboniamy 3anisa nig 4ac TpuBanoi Aii
KaHueporeHy, 6ynun BuaHadeHi pisHi MPHK Tgopl, ®m
Ta @ B neyviHUi WwypiB, AKi NPOTAromM 24 TUXHIB OTpU-
MyBanu renaTokaHueporeH 2-AA®. Ha puc. 1 nokasa-
HO, Wo ekcnpecia T¢ppl Ta ®m B nepeanyxnUHHUX
neviHkax Lypi., siki oTpumyBanu 2-AA®, 6yna 306inb-
weHa Ha 62 % Ta 43% BigNOBIAHO, MOPIBHAHO 3 KOHT-
ponem. Ha npotuBary, piBeHb ekcnpecii @n 3HU3MBCA
Ha 30% y wWypiB AoCnigXyBaHOI rpynu.

PieeHb 6inka T®PL, ®T ma ®I1 e neyiHyi wy-
pis, siki ompumysanu 2-AA®

OTpumaHi pesynbTaTu nokasanu, Lo BBEOEHHSA
2-AA® npu3Beno 4o 3MiH eKcnpecii reHiB 0bmiHy 3ani-
3a B MeviHui wypis. Buxogaum 3 Lboro, Ha HaCTymnHO-
My eTani MM gocniaunu pieeHb Ginkie TOP1, OT Ta

Tppl Dm Dn
b op * 2.0 - 1.5

T s 1.5 I

& L0 -

g2 10 1.0

“

& 0.5

5,05 0.5

£3

= =00 0.0 — 0.0
Kontpoas 2-AAD Kontpoas 2-AAD Kontpoas 2-AAD

Puc. 1. PiBeHb ekcnpecii reHis, kogyroumx Ginku romeoctasy 3anisa, Tghpl, ®m, i ®n
y neviHui Wwypis, ki oTpumMysanu 2-AAD
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Puc. 2. PiBeHb binka TOPL, ®T i ®I1 (A) Ta cniBBigHowWweHHs TOPL/®M (B) y nepeaHeonnacTUYHUX NeYiHKax LypiB,
sKi oTpumyBanu 2-AAD

@I B nediHui wypis, aki oTpumyBanu 2-AA®. Ha
puc. 2A nokasaHo, o piBeHb Ginka TPPL i ®T y ne-
pPeanyxnuMHHMX MeviHKkax LWypiB, ki oTpumyBanu 2-
AA® ByB 3Ha4HO 36inbweHun. Bigomo, wo reH Tgppl
Koaye peuentop TpaHcdhepuHy 1 (TOP1) [11], akun
BiONOBiAae 3a HaOXOMKEHHs TpaHCHEPUHBMICHOIO
3anisa, ronoBHOrO [Xepena HeremoBoro 3anisa, B
Ginbwictb kNiTMH [12]. Ha BigMiHy Big UbOro, piBeHb
®r1, ocHoBHOro KniTMHHOro Ginka-ekcnoptepa 3anisa
[10], He 3miHtoBaBcA (puc. 2A). Lle npm3seno oo 3Hau-
Horo 36inbLueHHs cniBeigHoweHHs TOP1/®I y nepea-
NYXNWHHIA TKaHWHI neviHkn (puc. 2B), Wwo moxe Bka-
3yBaTW Ha HAKOMWYEHHs 3ani3a y nediHui wypis, SKi
oTpumyBanu 2-AAD.

Cxoxi gaHi 6ynu nokasaHi B poboTi Mizukami Ta
cnigasT., 2010 [13], aki Nnoka3anu NigBuLLEHY eKkcrnpe-
cito Tppl B rnyTaTioH-S-TpaHcdepasn-P1l-nos3mtus-
HUX ocepedkax y LuypiB, nicns nikysaHHa deHbeHaa-
30M0M, XiMIYHOK PEYOBUHOMD, WO CMNPUSE BUHWUKHEH-
HIO NYXITUHW.

Bigomo, wo deputnH € ocHoBHUM 6inkom cucte-
MW OEeMNOHyBaHHS iOHIB 3anisa Ta Hambinbw iHpopma-
TMBHWUM iHOMKaATOPOM 3anacy 3anisa B opraHiami [14],
piBeHb ekcrnpecii sikoro 6yB NiABMLLEHUA B HaLIOMY
pocnigpkeHHi. B gekinbkox gocnimkeHHax Oyno noka-
3aHo, Lo 30inblUeHHs1 KOHLIEHTpaLi 3ani3a B neviHui €
NpuYMHO MiaBULLEHHNA ekcnpecii @T [14], Takox SK i
piBHSA bepnTuHy [15].

BucHoBku. Cepeg Bigomux Ginkis, siki perynoTb
0o6MmiH 3aniza, TOP1, OT i ®I1 y Hawomy AocnigKeHHi
3a3Hanu HambinbWKnX 3MiH. TakMm YMHOM, pe3ynbTaTu
Hawoi poboTM BKa3ylTb Ha MOPYLUEHHA perynsuii
KniTnHHoro metaboniamy 3ani3a 3a gii renaToToKcKka-
HTY Ta renaTokapuuHoreHy 2-AA®, i Ui 3mMiHK cnpsiMo-
BaHi Ha HaKOMWUYEeHHS 3anisa y KNiTMHax neyYiHku.

MepcnekTuBM nopganbluMx gocnimkeHb. [loga-
NblWi gOCnigXeHHs1 HeoOXiaHI ANst PO3KPUTTS MOJEKY-
NAPHMX MEXaHi3MiB, SiKi NexaTb B OCHOBI MOPYLUEHHS
0oOMiHy 3ani3a B MeviHui, a TakoX 3'sicyBaHHA posi
3MiH 0OMiHY 3ani3a B KaHueporeHHomy edpekTi gocni-
JKyBaHOI pe4OBUHN.

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7)
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YOK 616.36+616-006.6+546.72+616-092.9

BIMAHUE FTENATOTOKCUHA U TENMATOKAHLIEPOIEHA

2-ALULETUNAMUHO®IJTYOPEHA HA OBMEH XEJIE3A B NEYEHU KPbIC

Kundpam WN. I1., EpcmeHiok A. M.

Pestome. [aHHble nocrnegHux neT nokasblBaloT, YTO HapyLueHWe obMeHa Keresa urpaeT BaXkHyl posb B
pasBUTUM U NPOrPECCMPOBAaHNN XPOHUYECKMX 3aboneBaHni neveHn, 1 SBNSeTCS HEOTbEMITEMOW COCTaBMsoLLEN
KaHueporeHe3a. enaTouennionapHas kapuuHoma (LK) - ogHo 13 Hanbonee pacnpocTpaHeHHbIX BbICTpo nNpo-
rPECCUPYIOLLMX OHKONOrnyecknx 3abonesannii neyeHn. BaxHyto ponb B pa3sutum LK oTBOAMTCA XpOHUYECKUM
3aboneBaHNsIM MeyeHu, CBA3aHHbIX C reMoxpomaTo3oM, nbpo3om, LUMpPPO3oM 1 ankoronuamoMm. Mvetowmecs
OaHHble NoKa3bIBaloT, YTO M3MEHEHHbIN MeTabonuam xenesa urpaet BaXHyl porib B pasBUTUM U NPOrpeccupo-
BaHWW renaToLennionsapHon kapumHombl. OgHako, Ha CerogHsALWHNIA AeHb OTCYTCTBYET ybeamTenbHasa nHdopma-
UMsi 0 MeXaHM3Max JaHHOro HapyLLeHWs perynsaummn 3a eNCTBMS renaTtoTOKCUHOB U renaTokaHLeporeHos.

YyuTbiBas 370, Mbl UCCreQoBany BRUsHAE renaTtoTOKCMHA W renatokaHueporeHa - 2-auetunaMmmHodnyo-
peHa (2-AA®) Ha meTabonuam xenesa B NedYeHn Kpbic NHun Cnper-fJoynu. B Hawem nccnegoBaHum Mbl NMokKa-
3anu, 4to 2-AA® BbI3Ban M3MeHeHUs B ypoBHe Berka 1 aKcnpeccumn reHoB, kogupyowmux 6enkm obmeHa xene-
3a, B YaCTHOCTU B perynsumm akcnpeccum TpaHcgepuHoBoro peuentopa 1 (Tghpl), nerkmux uenen pepputnHa
(®m) n depponoptnHa (@r1). JaHHble n3MeHeHus cnocobCTBOBaNM HaKOMIEHMWIO Xenes3a B KieTkax neyeHu
npeapakoBbIX KpbIC, NonyyasLlumx 2-AAD B TeyeHue 24 Hepenb.

Takvum obpa3oM, gaHHble pe3ynbTaTbl UCCNeAOBaHUN yKa3blBalOT Ha HapyLleHne perynauum obmeHa xerne-
3a B NeYeHMN KPbIC MpU KaHLeporeHese neyeHu.

KnioueBble cnoBa: o6MeH xenesa, kapuvHoma, neYveHb.

UDC 616.36+616-006.6+546.72+616-092.9

Effect of Hepatotoxin and Hepatocarcinogen 2-Acetylaminofluorene

on the Iron Metabolism in Rat Liver

Kindrat 1., Erstenyuk G.

Abstract. Liver is the central detoxification organ and main regulator of systemic iron homeostasis and stor-
age. Iron is an essential micronutrient for almost all organisms. Iron plays a vital role in numerous biological
processes, such as oxygen metabolism, mitochondrial energy metabolism, hematopoiesis, muscle function,
production of enzymes responsible for cell growth and differentiation, DNA replication and repair. On the other
hand, iron is a bioactive element, which promotes the formation of reactive oxygen species. Increased iron
stores may lead to DNA strand breaks, protein fragmentation, DNA adducts formation, oxidation of proteins and
lipids, factors that promote cell necrosis and apoptosis development.
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Primary liver cancer is one of the most common causes of cancer-related death worldwide. The main risk
factors that account for most hepatocellular carcinoma (HCC) cases are chronic viral hepatitis B and C infection,
cirrhosis, liver fibrosis, chemical exposure, alcohol consumption, obesity, and non-alcoholic fatty liver disease
(NAFLD). In recent years, it has become increasingly evident that alterations in systemic and intracellular iron
homeostasis play an important role in HCC development and progression. However, there is a lack of conclu-
sive information regarding the hepatotoxins and hepatocarcinogens influence on the status of hepatic iron me-
tabolism and mechanisms of their action. Based on these considerations, in current study, we investigated
2-acetylaminofluorene (2-AAF) effect on the iron metabolism status in the livers of Sprague-Dawley rats.

The aromatic amine 2-AAF is a potent mutagen and carcinogen causing tumors in various species and
tissues, including liver. 2-AAF shows genotoxic (genetic) and non-genotoxic (epigenetic) effects. Conversion of
2-AAF to N-sulfonoxy-2-acetylaminofluorene (acetylaminofluorene-N-sulfate), which appears to be the main
carcinogenic metabolite in rat liver, leads to formation of hon-enzymatic reaction with nucleophilic sites on pro-
teins and nucleic acids. Non-genotoxic ability of 2-AAF to induce chronic liver toxicity and cellular homeostasis
disturbance, may also play important role in tumors development and progression.

In our study, using quantitative reverse transcription-PCR techniques and Western blot analysis, we showed
that treatment of male Sprague-Dawley rats with 0.02% of 2-AAF for 24 weeks increased the expression of iron
metabolism-related genes, transferrin receptor 1 (Tfrc) and ferritin light chain (Ftl), while the level of ferroportin
(Fpnl) mRNA was decreased. In the mammalian cells, especially in hepatocytes, TFRC and FTL play the major
role in iron uptake and storage, when FPNL1 is an important iron exporter. Additionally, exposure of rats to 2-AAF
resulted in an increase of TFRC and FTL protein level. In contrast, the level of FPN1 did not change in the liver
of 2-AAF-treated rats. This resulted in an elevation of TFRC/FPNL1 ratio, a condition that favors an accumulation
of iron in the preneoplastic livers.

Thus, the findings of the presented study demonstrate extensive alterations of hepatic iron metabolism, and
these dysregulation may be involved in the pathogenesis and mechanism of chemical-induced liver carcino-
genicity. These results may provide a basis for the developing of mechanism-based preventive strategies for
chemical-mediated liver cancer and pathologies.

Keywords: iron metabolism, cancer, liver.

CratTa Hagivwna 26.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedakuyiliHoi koneail nicns peyeH3ye8aHHs

YKpaiHCbKUM XXypHan meguuunHu, 6ionorii Ta cnopty — Ne 5 (7) 183



BionoriyHi Haykmn

DOI: 10.26693/jmbs02.05.184
YOK 612.172.2

Jlyuyenko O. I.

XBUJTbOBA CTPYKTYPA CEPLEBOIo PUTMY
NMPU NCUXOEMOLINHOMY HABAHTAXKEHHI Y XKIHOK

FnyxiBCbKUIM HalwioHanNnbHWW NegaroriyHUM yHiBepcuteTt
imeHi OnekcaHgpa JoBxeHka, nyxiB, YkpaiHa

Y 36 xiHok Bikom 18-19 pokis B donikyniHosin (1),
osynatopHin (II) Ta nioteiHosin (Ill) casax osapians-
Ho-meHcTpyanbHoro umkny (OML) npoBogunu cnekr-
panbHWI aHani3 KonvMBaHb 4acToTW CepLeBMX CKOPO-
YeHb npu 10-XBUNUMHHOMY MCUXOEMOLINHOMY HaBaH-
TaXKeHHi (06pobka CEeHCOpPHUX cuUrHanie B peXxumi 3BO-
pOTHOro 3B'A3Ky). 3'dcyBanu, wWo y Bcix daszax OML,
BiAOyBanucb 3MiHW XBUIbOBOI CTPYKTYPU XapakTepHi
Ona  aktmBauii CMMMNATUYHOI YacTUHW BereTaTUBHOI
HepBOBOI CUCTEMW, B HaWbIMbLUiIA Mipi BMpaxeHi y
| dasi, a HanmeHwe - y Il dasi. MNMokasaHo, Wwo xapak-
TEep po3noainy CrnekTpanbHOi NMOTYXXHOCTI y Aiana3oHi
HW3bKMX YacTOT cepueBoro puTmy nig yac gonikyniHo-
Boi pasum OML, npy NncuMxoemoLiitHOMY HaBaHTaXEHHi
CYTTEBO BiAPI3HATLCS Big PO3NoOAiny B iHWWX YMOBaX
HasIBHICTIO OBOX BUMpPaXXeHWUX MiKiB, SKi MOXYTb Xapak-
TepuayBaTu BNANB Pi3HUX PErynAaTOPHUX MEXaHi3MiB.

KntouyoBi cnoBa: BapiabenbHiCTb CepLieBOro puT-
My, YacToTa cepLeBuX CKOpoYeHb, dasn oBapiarnbHO-
ro LMKy, NCUXOEMOLNHE HaBaHTaXEHHS.

3B’A30K pob6OTM 3 HAyKOBUMM MNporpamamm,
nnaHamu, Temamu. [ocnigkeHHss BUKOHAHO B Bigno-
BiQHOCTI 0O 3aTBEPAXEHMX MNITAHIB HAYKOBO-40CMIOHOT
poboTn Yepkacbkoro HauiOHanbLHOrO YyHiBepcuTeTy
iMeHi borgaHa XmenbHULbKOrO «lHAMBIAyanbHi 0cob-
NMBOCTI XBWIMbOBOI CTPYKTYpU CEPLEBOrO pUTMY Yy
XiHOK», Ne gepxxaBHoi peecTpauii 0112U000722.

BcTtyn. OcobnmBoCTi XBUNBbOBOT CTPYKTYpY Bapia-
6enbHocTi cepueBoro putmy (BCP) posrnsgatotb sk
BiOOpaXXeHHsA AMHaMIKM perynsitopHux npouecie B
opraHiami ntoguHn i TBapuH [1]. binbwicte gocnigpkeHs
uiei cpisionoriyHOi xapakTepucTukM NpoBedeHoO Ha
yorogikax 3a pi3Hux ymoB [2]. CTpyKTypa KonvBaHb
4acTOTU CepLeBMX CKOPOYEHb MpU TPUBanImX posyMo-
BUX HaBaHTaXEHHAX 3 ICTOTHUM MCUXOEMOLINHUM
KOMMOHEHTOM Y XIHOK Mawxe He BuByYanucs. Pasom 3
TUM 3'AICYBaHHSA PIBHA | CTPYKTYpW 3MiH XBWMb cepLe-
BOrO PUTMY MPW LIbOMY BaXMBO OIS OLHKM iX (DYHK-
LioHanbHOro CTaHy, MnonepempkeHHss NaTonoriYHmUX
cTaHiB [6, 7, 10, 13].

Tomy meToro poboTun Byno AOCNIAUTM XBUMLOBY
CTYKTYpY CEepueBOro puTMmy y XIiHOK B pi3HUX hasax
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oBapianbHo-meHcTpyansHoro umkny (OML) 3a ymoB
NCUXOEMOLINHOMO HaBaHTaXXEHHS.

MaTepian i meToau gocnimkeHHA. [ocnigpkeHHs
NpoBedeHO 3 [JOTPUMAHHAM OCHOBHUX BioeTudHMX
nonoxeHb KoHeeHUjii Pagun €Bponu npo npaea nogu-
HU Ta Giomeanumny (Big 04.04.1997p.), MenbCiHCbKOI
peknapadii BcecBiTHbOI MeanyHoi acouiauii npo eTuny-
Hi NPUHUMNM NPOBEAEHHSA HayKOBUX MeOU4HUX AOChi-
D>KeHb 3a yyacTio nogunHu (1994-2008 pp.), a Takox
Haka3dy MO3 Ykpainu Ne 690 Big 23.09.2009 p.

Bumipu nposepeHi y 32 xiHOK-CTyAeHTOK Yepka-
CbKOro HauioHanbHOro yHiBepcuteTy imeHi boroaHa
XMEnNbHULLKOTO B CMOKOI NneXayn i npu BUKOHAHHI
10-XxBMIIMHOIO PO3YMOBOr0 HaBaHTaXXeHHA No Aude-
PEHLIIOBaHHIO i pearyBaHHIO Ha reoMeTpuyHi cirypu B
pexumi 3BOpOTHOrO 3B'A3KYy 3a MeToaukor M.B. Maka-
PEHKO (3 KOXHOI NpaBubHOK BIAMNOBIAAK Yac ekcno-
3uuii curHanie 36inbwysasca Ha 20 mc) [3]. Y KoxHoT
OOCnifXyBaHOI TECTYBaHHS NpoBOAWMM Tpudi: y dhoni-
kyniHosy (l), osynsatopHy (ll), Ta ntoteiHosy (Ill) dpasun
oBapianbHo-meHcTpyansHoro uukny (OML). BusHa-
YeHHs a3 UMKy NPOBOAMIIN 3@ aHaMHE30M, BUMIpIO-
BaHHsM 0asanbHOi TemnepaTypu Ta 3a [OMOMOroK
Habopy CTpyMEHEeBMX TECTIB Ha oOBynsuilo «Solo»
(IND Diagnostic, Inc., Canada). BusHavanu npaues-
[ATHICTb TOMOBHOMO MO3KY 3a KifbKiCTHO 3BOPOTHUX
curHanis. CnekTpanbHUI aHania kapgioiHTepBanor-
pam nposogunu y nporpami “CASPICO” (a/c YkpaiHu
Ne11262) 3a mixHapogHumu ctaHgaptamym 1996 poky
[11]. PospaxoByBanu MOTYXHICTb CMEKTPY KONMBaHb
R-R B cTaH@apTHMX 4YacToTHUX AianasoHax 0-0,04 My
(VLF), 0,04-0,15 Iy (LF), 0,15-0,4 'y (HF), 0-0,4 Ty
(TP), HopmanidyBaTu MOTYXHiCTb B Adiana3oHi 0,15-
0,4 Ty (HFnom) [2]. Kpim uboro, ouiHoBanu cnekrtpa-
NbHY wWineHicte (aLF) i vactoty (tLF) Hanbinbworo
amnniTygHoro niky B AgianasoHi 0,04-0,15 My, Ans 3'a-
CyBaHHA 0COGNMMBOCTEWN XBWUMBLOBOI CTPYKTYpU B LbO-
My gianasoHi OygyBanu MepiaHHy cnekTporpamy 3
kKpokom 0,01 Iu. Y 3B'A3Ky 3 HEHOPMAaILHICTIO pPO3Mo-
[iny aaHux ix o6pobky NnpoBoAWnM 3 BUKOPUCTAHHAM
HernapaMmeTpUYHUX CTaTUCTUYHUX METOAIB.

Pe3ynbTatn pocnigxeHHA Ta iX 0OGroBOpeHHS.
3'acysanu, L0 B CMOKOI Nexadn 3Ha4yHuX BigMiHHOCTEN
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Tabnuus — NokasHWKN XBUMbOBOT CTYKTYPU CEPLEBOIO PUTMY
B XiHOK y donikyniHoBy (l), oBynsaTtopHy (lI) Ta noTeiHoBy
ha3n MeHCTPyanbHOro LMKITY 3@ YMOB MCUXOEMOLIHOIO
HaBaHTaxeHHs (MeaiaHa 25 Ta 75 nepueHTuUniB)

Mokas $asza oBapianbHO-MEHCTPYanbHOro LKy
Ka3HUNKU
I I M
R-R, MC 732 687 723
[674;774] [661;767] [701;788]
VLF, mc? 581 765 518
[373;754] [396;1187] [373;755]
LF, mc? 612 585 435%
[313;1069] [422;1012] | [27,28;57,21]
HE, mc? 261 287 434
[139;722] [137;774] [177;789]
HFEnorm, % 33,58 38,35 47,45
[20,84;53,94] | [28,58;44,88] | [27,28;57,21]
TP, mMc? 1825 1747 1439*
[1009;2553] | [1283;2935] | [1077;2172]
aLF, mc? ry? 20001 17479 12235
[10070;33039] | [11524;29179] |[8413;166668]

BionoriyHi Hayku

HOrO Harpy>XeHHs, WO CYNpOBOMKYETLCS CYTTE-
BOIO aKTuBauUicld cumnatuyHoi 4YactmHm BHC
[15, 16]. MegiaHa 3miH R-R (8,2-9,9%), HF
(58,6-62,1%) i TP (25,3-36,6%) B ycix ca3sax
OML] 6yna He3Ha4HOW. PeakTnBHICTb Ha HaBaH-
TaxeHHsa LF y | gasi (18,1 [-31,6;75,1]%) pocTo-
BipHO BigpisHAnack Big 3miH y Il dasi (-17,6
[-51,7;50,2]%) Ta Il (-23,9 [-64,6;69,7]%) daszax
OMU. 3HwmxkeHHa HFpomy Nl dasi 6yno Han-
MEHLIMM nopiBHsHO 3 Il i Tum Binbwe | daszamm
(-26,6 [-4,3;-10,6]%, -38,3 [-48,9; -21,2]%, -45,0
[-55,9;20,6]% BignosigHo).

3a yMOB MCMXOEMOLINHOro HanpyXeHHs1 3'aB-
NSAETbCA 3HaYHa pi3HWLUS MK piBHAMU LF Ta TP y
[l B nopiBHsHHI 3 Il Ta | paszamu. AkTuBaUia cum-
natuyHoi YactuHm BHC 3a nokasHukom HFnom
Hanbinbwa y cponikyniHoBy Ta NIOTEIHOBI (ha3zax.
TakMMm YMHOM, 32 YMOB MCUMXOEMOLINHOrO HaBaH-
TaXEHHA CMocTepiraeMo BenuvKi aganTauiiHi 3mi-

H1 y BHC B chonikyniHoBi casi, HanmeHLwa pea-

IMpumimku: *p<0,05 y nopiBHAHHI 3 | pasoto, # - p<0,05 mix Il
Ta lll.

MiXK piBHAMU aHanizoBaHux nokasHukis BCP B 3anex-
HocTi Big ¢dasm OMLU He 6yno. BuHATkOM € Benwki
3HayeHHs HFom B Il dpasi OMLL nopisHsHO 3 Il (65,4
[54,8; 75,0] % Ta 55,4 [42,6; 68,9] % BignoBigHO) Ta
meHwy alLF (11533 [5449; 23958] mc>Tu® Ta 17224
[9769; 26508] mc*Tu™ BiANOBIAHO), WO BKa3ye Ha
Oinbl BMCOKUIM piBEHb aKTUBALii MapacMMnaTU4HOI
YacTMHu BeretaTtuMBHOI HepBoBoi cuctemn (BHC) y
donikyniHoBii Ta nioTeiHoBIM dasax [12, 16, 17].

3a yMOB MCMXOEMOLINHOrO HaBaHTaXXEHHS Y BCiX
azax OML], cnocrepiranm BWUCOKO [AOCTOBipHE
(p<0,001) 3HMkeHHs R-R, HF, HF o, TP (Tabn.). Taki
3MiHM NIOTBEPAXYIOTb 3HAYHWI PiBEHb NMCUXOEMOLi-

18
16
14 4
12 4

10 4

KTMBHICTb i MOripWeHHa YHKLiOHAaNbLHOro cra-

Hy — y MOTeiHOBIV dasi.

3BepTae Ha cebe yBary Te, Wo Hanbinbwa gesia-
HTHICTb 3Ha4Ye€Hb PEaKTUBHOCTI Ha HaBAHTAXEHHS i
BHYTPILLHLO FPYMNOBY BapiaTUBHICTb TMMOBAa ANA Noka-
3HWKIB, LLO XapakTepuayloTb YaCTOTHUIN dianas3oH Ko-
nmBaHb R-R Big 0,04 po 0,15 Iy, Y 3B8’a3Ky 3 LM npo-
BOAWUNW AeTanbHUM aHani3 po3noAiny Xsunb cepueso-
ro pUTMy Yy HbOMY 3a HOpPMani3oBaHO Me[iaHHO
CrnekTporpaMmmoto (puc.).

BcTtaHoBunK, Wo xapakTep po3noAiny cnekrparnb-
HOI noTyHocTi B donikyniHogin ¢asi Ol 3a ymoB
NCUXOEMOLIMHOrO HaBaHTaXEHHS1 CYTTEBO Bigpi3HA-
€TbCA Bif, PO3NOAINEHHs 3a iHWWX YMOB HasiBHICTIO
OBOX MiKiB, AKi MOXYTb XapaKkTepusyBaTtu BNnB pPi3HMX
perynaTopHMX MexaHiaMiB. Po3nogineHHs noTyXHOCTI

0 005 006 007 0,08

0,09

01 0,11 012 013 014 015

[—r==u---m) u

Puc. HopmanisoBaHa MefiaHHa cnekTporpaMmma KonvBaHb TpuBanocTi iHTepBany R-R B donikyniHosin (1),
osynaAtopHin (1) Ta noteiHosin (l11) dasax y iHOK 3@ yMOB NCUXOEMOLIMHOIO HABaHTaXXEHHS!.

lMpumimka: *p<0,05 y nopiBHAHHI 3 | dhasoto
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KonveaHb R-R B noTeiHOBIV ¢hasi TakoX mMae Taki cami
nikK, NOPIBHSHO 3 OBYNSATOPHOK hasoto, 3 OAHWUM Han-
GinbL BMpaxkeHNM nikom Ha YacToTi 0,1 'y,

HasBHicTb OBOX nikiB MOXe CBigYMTW Npo [ABa
BMIMBM Ha CMEKTPOrpaMmy cepLeBoro putmy. Tak, iCHy-
I0Tb OBi Teopii hopMyBaHHA XBUNb Y AINAHLUI HU3bKUX
yactorT. MNepwa - ue BNnMB yHKUiOHYBaHHA Gapope-
bnekTopHOro MexaHiamy perynsuii  apTepianbHOro
TUCKy [9, 14], apyra - BNnvMB €HO0reHHOro reHeparopa
putmy [5, 8, 15]. Y pocnigxeHHsix Cooley 3i cniBaBsT.
[8] ouiHtoBanNu cnekTpu KonuBaHb apTepianbHOro TUC-
Ky Ta R-R-iHTepBanis y XxBOpux 3 iMNnaHTOBaHUM LUTY-
YHMM NiBUM LWIAYHOYKOM. Yepe3 gedkuin 4ac nicns
iMnnaHTauii (1 Ta 15 mic) y cnekTtpax apTepianbHoOro
TUCKY MNOBINbHI XBWUNi Oynu BiACYTHI, @ B cnekTpax
R-R-iHTepBanis BnacHoro cepusi MoBifbHi KONMMBaHHS
“cTanu sABHUMK Ta AoMiHyounmmn”. Ha aymky MNokpos-
cbkoro [13], cuctema cepueBoro putmoreHesy gybnio-
€TbCS reHepaTopoM, pO3TallOBaHUM Y LEHTparnbHin
HEepBOBI CUCUTEMI.

IMOBIpPHO, eHOTeHHWII OCLIMNATOP MOXe 3axor-
NOBATU PUTM XBUIb, 3YMOBIEHUX AisnbHICTIO 6apo-
pednekTopHOro MexaHiamy, Lo € NPOsiBOM pyHOAaMe-
HTanbHOrO MPUPOAHOrO ABWLLA CUHXPOHI3aUii [4] i B
Takomy pasi, YacToTn sik Gapopedunekcy, TakK i ocuu-
nsaTopa 36iratoTbCst UM HE3HAYHO BiOPI3HATLCS.

BucHoBku
1. 3'dcysanu, WO 3a yMOB NCUXOEMOLINHOIO HaBaHTa-

XEHHs1 BigbyBanucb 3MiHM XBUIBOBOI CTPYKTYypu

Hanbinbw BupaxeHi y | casi, HanmeHwe - y

Il dpasi.

2. Xapaktep po3noginy cnektpanbHOi NOTy>HocTi B |
dasi OL| 3a ymOB NCUXOEMOLINHOIO HaBaHTaXEHHS
CYTTEBO BIOPI3HSETLCS Bif, PO3MNOAINEHHS 3@ iHLINX
YMOB HasiBHICTIO ABOX MiKiB, Ki MOXYTb Xapakrepu-
3yBaTW BNANB Pi3HUX PErynsTOPHUX MEXaHIi3MIB.
MepcnektuBamMnM noganbwux AOCNIOXKEeHb €

BMBYEHHS iHAMBIAYaNbHO-TUMOSONYHUX XapaKTepuc-

TUK LeHTpanbHOi reMoguMHaMikM Ta XBUIbOBOI CTPYK-

TYPUW CEPLIEBOTO PUTMY Y XiHOK B pi3Hi chasm OML,.

interhemispheric transfer

Impact of endo- and exogenous estrogens on heart
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YOK 612.172.2

BOJIHOBAA CTPYKTYPA CEPOEYHOIO PUTMA

NMPU MNCUXO3MOLMOHANIbHOW HATPY3KE Y XXEHLLUH

Jlyyenko E. U.

Pe3rome. Y 36 xeHwuH Bo3dpactom 18-19 net B dhonukynuHoson (1), osynatopHon (ll) n niotenHoson da-
3ax (lll) oBapmanbHo-meHcTpyanbHoro umkna (OMLU) npoBoamnu cnekTpanbHbli aHanua konebaHui 4acToThbl
cepAeyHbIX CokpalleHuin npy 10-MUHYTHOW MCUXO0-aMOLIMOHANbLHON Harpy3ke (06paboTka CEHCOPHLIX CUrHaNoB
B pexume obpaTHon cBsi3n). BbuisicHunu, 4to Bo Bcex dhaszax OMLL HabntogatoTbcs 3MEHEHUS BONTHOBOW CTPYK-
TYpbl, XapakTepHble Afs akTMBaLUW CUMMNATUYECKON 4acTu BereTaTvBHOW HEpPBHOW CUTeMbl, B HanbonbLuen
Mepe BblpaxeHHble B | hase, a B HaumeHbluen - B Il dase. NMokasaHo, YTO xapakTep pacnpegenieHus crnek-
TpanbHOW MOLLHOCTM B AManas3oHe HU3KMX 4acTOT CepAeyHoro pMtMa Bo Bpems donmkynmHoBon ¢assl OML|
Npn NCUXO-3MOLMOHANbHOWN Harpy3ke CyLleCTBEHHO OTNn4aeTbCs OT pacnpeaeneHns B ApYrnx YCNoBUAX Hanm-
4Ynem ABYX BbIPaXeHHbIX MUKOB, KOTOPbIE MOTYT XapaKTepu3MpoBaTh BUSHME pasfyHbIX PEryNATOPHbLIX Mexa-
HU3MOB.

KnioueBble cnoBa: BaprmabenbHOCTb CEpAEYHOro puTMa, YactoTa cepAeydHbIX CoKpalleHun, hasbl oBapu-
anbHOro LuKna, NCxo-amMoLnoHanbHas Harpyska.

UDC 612.172.2

Wave Structure of Heart Rhythm in Women under the Psychoemotional Pressure

Lutsenko Olena

Abstract. Features of the wave structure of heart rate variability (HRV) usually reflect the dynamics of regu-
latory processes in humans and animals. However, most of the studies on physiological characteristics are con-
ducted on men. The problem of the heart rate fluctuations frequency structure during long-term mental pressure
with a significant psycho-emotional component in women hasn’t been studied properly.

Therefore, the purpose of the study was to investigate the wave structure of the cardiac rhythm in women in
different phases of the ovarian-menstrual cycle (OMC) under the conditions of psycho-emotional pressure.

Materials and methods. 32 female students in the prone condition were examined while performing a
10-minute mental pressure using the method of M.V. Makarenko. Each of the trials was performed three times:
in follicular phase (1), ovulation (II) and luteal phase (lll) of ovarian-menstrual cycle.

The power of the R-R spectrum was calculated in the standard frequency bands 0-0.04 Hz (VLF), 0.04-0.15
Hz (LF), 0.15-0.4 Hz (HF), 0-0.4 Hz (TP), normalize the power in the range of 0.15-0.4 Hz (HFnorm). In addition,
the spectral density (aLF) and the frequency (tLF) of the highest amplitude peak in the range 0.04-0.15 Hz were
estimated. In order to find out the features of the wave structure in this range, a median spectrograph was con-
structed with a step of 0.01 Hz. Due to the abnormality of the data distribution, their processing was carried out
using nonparametric statistical methods.

Results. It was found out that there were no significant differences between the levels of the analyzed pa-
rameters of HRV, depending on the phase of OMC. Under the conditions of psycho-emotional pressure in all
phases of OMC, a high (p<0.001) decrease in R-R, HF, HF,,mm, TP was observed. The reactivity to the loading
of LF in phase | (18.1 [-31.6; 75.1]%) significantly differed from the changes in the Il phase (-17.6 [-51.7, 50.2]%)
and Il (-23.9 [-64.6, 69.7]%) of the phases of the OMC. The decrease in HF,,m in the Il phase was the lowest
compared to the Il and higher than on the first phase.

In terms of psycho-emotional stress, there is a significant difference between the levels of LF and TP in
Il compared to the Il and | phases. The activation of the sympathetic part of the VNS by the HF,m index was
highest in the follicular and luteal phases. It is noteworthy that the greatest deviation of the values of the reactiv-
ity to the emotional pressure and the intragroup variation is typical for the indicators that characterize the fre-
qguency range of the oscillations R-R from 0.04 to 0.15 Hz. In this connection, a detailed analysis of the distribu-
tion of the waves of the heart rate in it was carried out in a normalized median spectrogram.

Conclusions. It was found out that under the conditions of psycho-emotional pressure changes in the wave
structure were expressed the most during the first phase, the less — during the Ill phase. The nature of spectral
power distribution in phase | of the OC under conditions of psycho-emotional pressure was significantly different
from the distribution under the other conditions. The presence of two peaks, which can characterize the influ-
ence of various regulatory mechanisms, was also observed.

Keywords: heart rate variability, ovarian cycle, heart rate, psycho-emotional pressure.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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CTAH EPUTPOLUUTAPHUX MEMBPAH TA TEMATOJOrINYHI IHOAEKCUA
LYPIB 3A YMOB CNO>KNBAHHA EHEPTETUYHOIO HANOIO

[OBH3 «IBaHO-PpaHKiBCbKUM HaLioOHaNbLHUA MeAUYHUN YHIBEpCUTET»

MpencTtaeneHa poboTa BUCBITIOE 3MiHW nepude-
PiNHOI NaHKM €epuTPoOHYy Ta CTaH epuUTPOLMTapHUX
mMeMbpaH eKkcnepumMeHTanbHUX TBapWH, SKi CMoXuBa-
NN eHepreTUYHUIN Hanin NPOTAroM Mmicsaus. Y pesynb-
TaTi NpoBeAeHUX [OCridXeHb BCTAaHOBMEHO, WO B
KpOBI OOCRIOHUX LWYpiB, 3HWXYETbCA 3ararnbHa Kifb-
KICTb €puUTPOUMTIB, MOKA3HMK remMaToKpuTy Ta piBEHb
3aranbHoro remorno6iHy. MNpu ubomy cepefHin 06’em
epuTpouumTie, BMICT remornobiHy B eputpouuTi Ta ce-
penHs KOHLEHTpauis reMornobiHy B epuTpouunTi 3poc-
Tae. Y nonynsauii eputpoumTie nepudepinHoi Kposi
TBapUWH, SKi CNOXUBANU €HEPreTUYHUI Hanin, piBeHb
HU3bKOCTINKMX KMiTUH 30inbLUyBaBCcs, a BMICT epUTpo-
UMTIB MiABULLIEHOI CTINKOCTI 3HMXXYBaBCS MOPIBHSHO 3
NOKa3HWKaMu KOHTPOMbHOI rpynn. JocnigKeHHs cTaHy
Npo- Ta aHTUOKCUMOAHTHUX CUCTEM €PUTPOLUTIB MoKa-
3anu iCTOTHE HaKOMWYeHHs MPOAYKTIB nepokcuaauii
ninigis (MOI) B epuTpounTax TBapuMH AOCMIAHOI rpy-
MW, Ta 3HWKEHHSA aKTUBHOCTI aHTUOKCUAAHTHOIO 3axu-
cty (AO3). OTprmaHi pe3ynbTat BKasylTb Ha Mopy-
LLEHHS 3i CTOPOHW NepudepPINHOI NaHKNn epuUTPoHy npu
CNOXVBaHHI eHepreTMYHOro Haroto.

Knio4yoBi cnoBa: nabopatopHi Liypi, eHepreTuny-
HWI Hanii, reMaTonoriyHi MOKa3HMKKU, KNCNOTHa pe3uc-
TEHTHICTb epUTPOLUTIB.

3B'A30K po6GOTM 3 HAyKOBUMM MNporpamMamm,
nnaHamu, Temamum. PobGota € dparmeHtom HIOP
«Po3pobka meTogiB AiarHOCTMKYM, NikyBaHHA Ta Npodi-
NaKTUKM CTOMATOSONYHMX 3aXBOPIOBAHb Yy HaCeneH-
HS, O NMPOXWBAE B EKOJIOMYHO HECMPUATIIMBUX YMO-
Bax», Ne aepxaBHoi peectpauii 0111U003681.

BeTtyn. Tak 3BaHi «eHepreTukm», Wo HabupaTb
BCe binbLUOi NonynapHOCTI ceped MOoNodi, 3yMOBI0-
I0Tb TOHI3YOUNIA ePeKT 3a paxyHOK KogeiHy, BiTaMiHiB
Ta nerkosacBowBaHux ByrneeogiB [3]. 3rigHo 3 gocni-
[PKEHHSIMU aBCTpanincbLKMX MeauKiB, NonynspHi eHep-
reTUYHi Hanoi MOXyTb CTaTW NPUYUHOK IHCYNbTY abo
iHdpapkTy [7]. IHTepec 4O BUBYEHHS BNNNBY eHepreTu-
YHUX HanoiB Hamnepwe Ha nepudepinHy NaHkKy epuT-
POHY € 3aKOHOMIPHMM, OCKIiflbKM €puTpounTM 3anma-
I0Tb BaXKNMBE MicUe B CUCTEMI MKKMITUHHMX B3aEMO-
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[i, € iHTerpaTMBHOIO pEryrYo CUCTEMOLO | pa3oMm
3 HEpBOBOI Ta iIMYHHOK cucTemMamu 3abesnedvyioTb
ajanTauito opraHiamy [0 BMfMBY €K30 — i eHAOreHHUX
akTopiB pi3HOI Npupoau.

Y HaykoBin nitepatypi [5, 8] iCHylOTb MOOAMHOKI
AaHi CTOCOBHO BMNMMBY €HEpreTuKiB Ha remMartosioriyHi
MOKa3HWKM Ta PO3BUTOK OKCMOATMBHOIO CTPECy.

Baxnvee 3Ha4yeHHs1 ANs NiATpUMaHHSA CTPYKTYPHO
-(pyHKLIOHanbHOrO  CTaHy epuTPOUMTIB, KUCHEBO-
TPaHCMOPTHOI (YHKLii Mae CcTaH epuTpoLMTapHUX
MeMOpaH, 36anaHcoBaHiCTb MpoueciB nepokcuaadii
6iomonekyn ta AOS.

MeTtow [aHoi poboTtu Oyno OOCNImKEHHSA 3MiH
nepudepinHoi NaHKM epuTpoHy Ta CTaHy epuTpoumTa-
PHUX MeMbpaH ekcrnepvMeHTarnbHUX TBapWH, SKi cno-
XMBanv eHepreTMYHUIN Hanin.

MaTepianu i meToan pocnimxkeHHa. [JocnigxeH-
Hs1 Byno npoBefeHo Ha Lypax niHii Bictap, siki nepe-
OyBanu y BiBapii 3a BiANOBIAHMX YMOB OCBITNEHHS,
TemMnepaTypHOro pexuMmy Ta CTaHOapTHOro pauioHy.
Mipoocnighi TBapuHM 6ynu posgineHi Ha Agi rpynu: 1-
a rpyna — camuj, SiKi OTpuMmyBanmu nWUTHY BOAY
(koHTpOMbHa rpyna); 2-a rpyna — camui, ski oTpumyBa-
N eHEPreTUYHUIA HanMii NPOTAroM MicAUS.

BuB4eHHs1 napameTpiB remorpamu: BU3HAYEHHS
piBHA 3aranbHOro remornobiHy, cepegHbOro BMICTY
remornobiHy B epuTpoumTi Ta cepegHin o6’em eputpo-
uUTYy nNpoBOAWMMAM 3a [OMOMOrOK remMaTonoriyHoro
aHanizatopa «MYTHIC 18». ®yHKUiOHanbHWA CcTaH
nnasMaTnyHMx MembpaH epuTpouuTiB OUiHIOBanNn 3a
[OMOMOrOK0  BU3HAYEHHSI KUCIOTHOI PEe3UCTEeHTHOCTI
epuTpounTiB KiIHeTUYHUM MeTodoM [2, 6]. PiBeHb aie-
HOBMX KOH'toraTiB BM3Hayanm cnekTpodoToOMEeTpUYHO
3a metogom aBspunosa B.b [1]. Bmict TBK-akTnBHMX
NpoayKTiB BU3Ha4anu 3a metoamkoro KopoberHnkoBoi
E.H. [4]. AktuBHicTb cynepokcupgaucmytasn (COL)
BM3HA4anu 3a piBHEM ranbMyBaHHsI MpoLecy BiAHOB-
NEeHHS HITpoCUHbOroTeTpasonito y npucytHocti HAOH
i beHasnHmeTacynbdarty. AKTUBHICTb kaTanasu (KAT)
BM3HA4anu 3a KinbKicTio nepekucy, Lo BCTYN1B B pea-
KUito TUTPYBaHHAM nepmaHraHaTom kanito. Bci gocni-
AN Ha TBapuHax MNpPOBOAUNKN 3 OOTPUMAHHSA BUMOT
€BponencbKoi KOHBEHLji 3 3axucTy xpebeTHux TBa-
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PVIH, SIKMX BMKOPWCTOBYIOTb 3 €KCNEepUMEHTanbHO Ta
HaykoBoto MeTot (Ctpacbypr,1986), 3akoHy YkpaiHu
Ne 3447-IV «[1po 3axucT TBApWH Bif >XOPCTOKOro no-
BOKEHHA», MNPUAHATUA napnameHtom 21 nToro
2006 poky B HoBi pepakuii. 3rigHo CtatTi 26 Npasu-
na NOBOMXEHHS 3 TBApUHaMM, LLO BUKOPUCTOBYHOTLCH
B HayKOBMX EKCNepuMeHTax, TeCTyBaHHi, HaB4arnbHO-
My npoueci, BUpobHMuTBI GionoriyHMx npenaparTie, a
Takox pekomeHgadii MNepworo HauioHanbHOro KoH-

BionoriyHi Hayku

[ns xapakTepucTukun ctaHy membpaH epuTpouu-
TiB HAMW NPOBEAEHO BMBYEHHSA NapaMeTpiB KMCIOTHOT
pe3ncTeHTHoCTi. Mipoto CTinKocCTi epuTpouuTa € Tpu-
BanicTb MOro iCHyBaHHS B CEPEAOBULLI 3 reMOITITUKOM.
Pesynbtatn gocnigxeHHsa posnoginy nonynsuii eput-
pouuTiB 3a CTINKICTIO A0 Al ioHiB H' npu cnoxusaHHi
eHepreTvka npeacTaBneHi B Tabn. 2.

Ta6nuus 2 — MNapaMeTpy KUCIIOTHUX epUTPOrpam 3a yMoB
CMOXWMBaHHSA eHepreTUYHoro Hamnoto, % (M = m) (n=7)

rpecy YkpaiHu 3 6ioetuku (2001 p.).
AHanian 6ynn npoBeaeHi Ha 6asi akpeanToBaHOro
MOS Ykpainn LeHTpy 6ioenemenTonorii BH3 «IBaHo

-OpaHKiBCbKMI HALiOHANbHUA MEeOUYHUI  YHIBEPCU-

TeT» (aTectat akpeauTauii Ne037/14). OpgepxaHi uu-

poBi AaHi CTaTUCTMYHO OOpaxoByBanu 3 BUKOPMUC-

TaHHAM nporpamu STATISTICA 8 3 ypaxyBaHHAM
KpuTepito t CTblogeHTa.

Pe3ynbTaTn pocnigkeHHA Ta iX 0GroBopeHHs.

pynu TBapuvH
Moka3Hukn - .
IHTaKTHI LocnigHi

Cdepynsuist 4,09+1,65 | 7,01+2,18
HU3bKOCTIlKi epuUTpoLMTH 25,52+4,92 |45,21+15,16"
CepenHbOCTilKi epuTpounTn | 64,4145 19 | 54,32+4,37"
EpVTpOLMTY MiABULLEHOT 2,36+0,53 | 1,37+0,2"
CTIMKOCTI
BICOKOCTIlKi epuTpoLnTH 0,75+0,15 | 0,29+0,09™

Y pesynbTaTi NpoBeAeHUX JOCNifKeHb HAMWU BCTaHOB-
NEHo, WO B KPOBI LWYpIB, SKi CNOXMBaNM eHepretuy-
HUA Hanii 3MEHLUYETbCS 3aranbHa KiNbKiCTb epuTpo-
UUTIB Ta NOKa3HWUK rematokpuTty (Tabn. 1), BignosigHO
po: 5,71 + 0,61-10"%/n Ta 31,24 + 3,09% npu 6,71 +
+ 0,20-10"/n Ta 38,48+1,95% Yy KOHTPOIbHIN rpyni
(p<0,001). Mpwn ubOMYy cepegHin o6’eM epuUTPOLUTIB i
BMIiCT remornobiHy B epuTpoumTi y Uuew nepiog gocni-
DKeHb 36inbLuyeTbes BignosigHo go: 55,32 + 0,65 ¢n
Ta 17,32+0,41 nr npu 53,75%+1,15 ¢n Ta 16,39 +*
+ 0,37 nr B iHTAKTHUX TBapuH. Y TOW e Yac piBeHb
3aranbHOro reMorno6iHy Npu CNoXWBaHHI eHepreTuka
3HMXKYeETbCS o 97,37 + 6,67 r/n, a cepeaHsi KOHLEHT-
pauisi remorno6iHy B eputpouuTi 3poctae go 312,70 +
+ 3,44 r/n npum 115,00+5,50 r/n Ta 301,3%5,72
(p<0,001) B NOPIBHSAHHI 3 KOHTPOMBLHUMW TBapMHaMW.

Taki gaHi MOXyTb BKasyBaTV Ha MOPYLUEHHs Npo-
LieciB KPOBOTBOPEHHS y LMX TBapuH abo Ha remonis
epuUTPOLNTIB, MOPYLUEHHS CTPYKTYPHO-COYHKLiOHamMb-
HOro CTaHy reMornobiHy.

Tabnuusa 1 — M'emaTonoriyHi NokasHWKK KPOBi ekcnepume-
HTanbHWX TBApWH 3a YMOB CMOXWBAHHSA €HEPreTUYHOro
Harnoo

Mpumimku: - p < 0,05, " -p<0,01; - p<0,001 - gocToBip-
HICTb NMOPIBHAHO 3 MOKA3HWKaMM iIHTaKTHOI rpynu TBapwH.

Ak ceigyaTe HaBedeHi AaHi, y nonynsauii epuTpo-
uMTiB nepudepinHoi KpOBi TBapuH, SAKi cnoXxusBanm
€HEepreTUYHNA Hanin, 3pocTae pPiBEHb HU3bKOCTIAKUX
KNiTMH B 1,8 pasy NOpPIiBHAHO 3 MOKa3HMKaMN KOHTPO-
NbHOI rpynu, NokasHuk ccpepynsuii - B 1,7 pasu. Cto-
COBHO CEPEAHbLOCTIMKNX epUTPOUUTIB, Chnig BigMITUTK
3HMXKeHHs B 1,3 pasu, nigBuLLEHOT CTINKOCTI - B
1,7 pasn. OcobnmBo iCTOTHMX 3MiH 3a3HaBanu epuT-
poOUNUTUN BUCOKOI CTIMKOCTI — X piBEHb 3HMXYETBLCH Y
2,6 pasn. OTpumaHi pesynbTatv BKa3ylTb Ha Mopy-
LUEHHsI CTIMKOCTIi MembpaH epuTpOLMTIB TBapwH, SKi
CroXxvBanu eHepreTuk. Takui nepepo3nogin epuTpo-
unTiB Moxe OyTM 3yMOBMEHWA 3MiHAMM KOMOIQHO-
OCMOTUYHMX NapameTpiB BHACMIAOK NOPYLUEHHS BUBIp-
KOBOiI MPOHMKHOCTI MeMbpaH. PyHKUIOHYBaHHSA epuT-
pouuTiB BENMKOK MipoH BU3HAYaETbLCS 30anaHcoBaHi-
CTIO MpoLECiB okcuaauii ninigie Ta GinkiB MemOpaH i
aktmeHicTio AOC. [ocnigxeHHa nokasHukiB MOJ1 Ta
AOC nokasanu 3pocTaHHs B 2,3 pasu CriBBiAHOLLEHHS
MK iHTEHCMBHICTIO HakonuyeHHs npogykTie MOJT B
epuTpoumTax, i MOXNUBICTIO X 3HELUKOMKEHHS Y A0C-

. . Fpynn TBapuH NigHMX TBApWH NOPIBHSAHO 3 IHTAKTHMMKM. Taki AaHi Mo-
JocnigxyBaHi NokasHUKu - ——— XKYTb YacCTKOBO MOSICHUTU OTPMMaHi HamMu pesynbTaTtu
L] LD KMCMOTHOI CTINKOCTi epuTpoLnTiB AOCAIAHMX TBApWH.
KinbkicTb eputpoumtis -10%/n | 6,71+0,20 | 5,71+0,61" BUCHOBOK. OTXe, NPU CMIOXMBAHHI eHepreTUUHO-
KoHueHTpauis remornobidy, | 115,0045,50 (97,3746,67 o Hamow B eKCriepyMeHTanbHUX TBapuUH CriocTepira-
r/n HOTbCA 3MiHM reMaToNorivYHNX MOKAa3HWKIB Ta epuUTpo-
Cepepnili BMiCT remornobity | 16,39+0,37 [17,3240,417 uuTapHUX MemBpaH. Taki 3MiH1 MOXYTb BYTI Cripuym-
B epuTpouuTax, nr HEeHi PO3BUTKOM OKCMAATMBHOrO CTPEecy, HaKonMu4eH-
CepepHiit 06'em eputpounTy, | 53,75+1,15 | 55,32+0,65 Ham npoaykTis MOJ1 Ta 3HWKEHHSM akTuBHOCTi AOC
¢n epuTpouuTa.
MokasHuk remaTokpuTy, % 38,48+1,95 |31,24+3,09™ MepcnekTBM noganblWwUX AocnimkeHb. B Ha-
CepefiHs KOHUEHTpaLisi remo- | 301,345,72 [312,743,44" CTYMHWX  EKCMEpUMEHTax MNnaHyeTbes  AoChianTy
rno6iHy B epuTpOLMTI, /N BMNMB  E€HEPreTUYHMX HamoiB Ha  CTPYKTYPHO-

Mpumimku: " - p < 0,05, - p < 0,001 - 4OCTOBIPHICTb NOPiB-
HSAHO 3 NOKa3HUKaMW IHTAKTHOI rpynun TBapuH.
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dyHKLiOHanNbHWUIA cTaH i MeTaboniyHi npouecu B epuT-
pouuTax Ta cepeaoBuLLi X iCHyBaHHS.
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COCTOAHUE SPUTPOLIUTAPHbBLIX MEMBPAH U TEMATOJNNIOMNM4YECKUE MHOEKCHI KPbIC

NMPU YNOTPEBNEHUN SHEPITETUYECKOIO HAMUTKA

Mapuet X. 0., Apmbiw M. 6., JlumeuHtok H. 1.,

Cno600dsiH 3. 0., EpcmeHrok A. M.

Pe3stome. B paboTte npepoctaBneHve pesynbTaTbl M3MEHEHUsI nepudepryeckoro 3BeHa dpuUTpoHa U Cco-
CTOSIHME 3PUTPOLUTAPHBLIX MEMOPaH 3KCMEPUMEHTANbHbIX XUBOTHbIX, KOTOPbIE YNOTPEONANM 3HEpPreTUYecKuii
HanUTOK B TeyeHne Mecsua. B pesynbTaTte npoBedeHHbIX UCCreoBaHWI YCTAHOBIIEHO, YTO B KPOBU 3KCNepu-
MEHTarnbHUX KPbIC CHIKaeTCca obLiee KONMYecTBO 3pUTPOLIMTOB, NokasaTeflb reMaTokputa U ypoBeHb 0bLLero
remornobuHa. Mpu aTom cpeaHun obbem 3puTPOLMTOB, COAepXaHue remorrnobuHa B apuTpoumuTe N CpeaHsas
KOHUEeHTpaums remornobuHa B aputpouuTe Bo3pactaeT. B nonynsuum spuTpoumnToB nepudepruyeckon KpoBu
XMBOTHbIX, KOTOPbIE YyNOTPEONANy aHepreTM4eckMn HanuToK, ypoBEHb He YCTOMUMBLIX KNETOK YBenuuuearcs, a
coaepXaHue apMTPOLMTOB MOBLILLIEHHON YCTOMYMBOCTM CHUXAaroCh N0 CPaBHEHMIO C MOKa3aTensiMm KOHTPOrb-
Hon rpynnbl. MiccnegoBaHWe COCTOSIHUSA NPO- U aHTUOKCUAAHTHBIX CUCTEM 3PUTPOLMTOB MOKa3arno CyLleCTBeH-
HOe HakonneHue npoayktoB nepokcugauun nunugos (MOJ1) B apuTpouuTax XMBOTHBLIX 3KCMEPUMEHTANbHON
rpynnbl, U CHWXKEHME aKTUBHOCTM aHTuokcnaaHTHon 3awmnTtbl (AO3). MNonyyeHHble pe3ynbTaTthl YKa3biBalOT Ha
HapyLleHne Co CTOPOHbI Nepudepnyeckoro 3BeHa IpuTpoHa nNpu ynoTpebneHnm sHepreTMYecknx HanuTKoB.

KnioueBble cnoBa: nabopatopHble KpbIChbl, 3HEPreTUHECKNIN HAaNUTOK, reMaTonornyeckne nokasaTenu, Ku-
CMNOTHas pe3nCTEHTHOCTb 3PUTPOLIMTOB.

UDC 591.111.1+616+092.9+613.3

State of Erythrocytic Membranes and Hematological Indices

of Rats under Conditions of Energy Drinks Consumption

Partsei K., Artysh M., Lytvyniuk H.,

Slobodian Z., Ersteniuk A.

Abstract. Energy drinks belong to non-alcoholic beverages group. It is important to study the influence of
energy drinks primarily on the peripheral chain of erythron, since erythrocytes occupy an important place in the
system of intercellular interactions. They are an integrative regulatory system and, together with the nervous
and immune systems, provide the adaptation of the organism to the influence of exo- and endogenous factors of
different nature. There is no such information regarding the influence of energy drinks on hematological parame-
ters and the development of oxidative stress in scientific literature. It is important to maintain the structural and
functional state of erythrocytes, the oxygen-transport function which reflect the state of erythrocytic membranes
and balance the processes of peroxidation of biomolecules and ROS.
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The purpose of the research was study the changes of the peripheral part of erythron and the state of eryth-
rocytic membranes of experimental animals that consumed an energy drink.

Materials and methods. The study was conducted on the Wistar line rats. Experimental animals were sepa-
rated into two groups: 1st group — males receiving drinking water (control group); Group 2 — males who received
an energy drink within a month. Study of hemogram parameters: determination of the level of total hemoglobin,
the means of hemoglobin content in erythrocyte and the average volume of erythrocytes were performed using
the hematologic analyzer "MYTHIC 18". The functional state of erythrocyte plasma membranes was evaluated
by determining the acid resistance of erythrocytes by the kinetic method.

Results and discussion. During our research we found out that in the rat's, who consumed energy drink,
blood the total number of red blood cells and the hematocrit index decreased, according to: 5.71+0.61 x 10%2]
and 31.24+3,09 % at 6.71+0.20 x 10"/ and 38.48+1.95% in the control group (p <0.001). At the same time, the
average amount of erythrocytes and hemoglobin content in the erythrocyte during this period of research in-
creased according to: 55.3240.65 fl and 17.32+0.41 pg at 53.75+1.15 fl and 16.39+0,37 pg in intact animals. At
the same time, the level of total hemoglobin in energy drink consumptions is reduced to 97.37+£6.67 g/l, while
the average concentration of hemoglobin in erythrocyte increases to 312.7+3.44 g/l at 115+5.50 g/l and
301.34£5.72 (p <0.001) compared to control animals. Such data may indicate a violation of hematopoiesis proc-
esses in these animals or on the hemolysis of red blood cells, a violation of the structural and functional state of
hemoglobin. To characterize the state of erythrocytes membranes, we have studied the parameters of acid re-
sistance. The degree of erythrocytes resistance is the duration of its existence in environment with hemolytic.
The results had shown the redistribution of red blood cells in the resistance to the action of H* ions when con-
suming energy. According to the data, the amount of peripheral red blood cells of animals consuming an energy
drink, the level of low-density cells was raised in 1.8 times than the control group, and the index of spherule in-
creased by 1.7 times. In case of medium-grade red blood cells, decreased of 1.3 times, an increased in resis-
tance of 1.7 times has been noticed; especially significant changes were observed in erythrocytes of high resis-
tance — their level decreased by 2.6 times. The obtained results indicate a violation of the resistance of erythro-
cytes membranes of animals’ consumed energetic. Such redistribution of erythrocytes may be due to changes in
colloid-osmotic parameters because of the violation of sample membrane permeability. The function of erythro-
cytes is largely determined by the balance of the processes of lipids and proteins membranes oxidation and the
activity of ROS. The study of LPO and ROS indices showed a 2.3-timed increasing with correlation between the
intensity of accumulation of LPO products in erythrocytes and the possibility of their elimination in experimental
animals compared with intact ones. Such data may partly explain the results we obtained from the acid resis-
tance of erythrocytes of experimental animals.

Conclusion. Changes in hematological parameters and erythrocytic membranes were observed when en-
ergy drink is consumed by experimental animals. Such changes can be caused by the development of oxidative
stress, the accumulation of products of LPO and decreased activity of ROS erythrocytes. The obtained data
require further investigations of energy drinks influence on the structural and functional state and metabolic
processes in erythrocytes and their habitat.

Keywords: laboratory rats, energy drink, hematological parameters, acid resistance of RBC.

CrartTa Hagivwna 29.09.2017 p.

PekomeHdosaHa 0o OpyKy Ha 3aci0aHHi pedaKuyiliHoi Koneail nicns peyeH3ye8aHHs
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BJIACTUBOCTI OCOBUCTOCTI TPEHEPA 3 NOIU

XepCcOHCbKUM AepxaBHUM YHiBepCcUTeT

B pocnigxeHHi po3rmsiHyTO 3HayvMMi BMacTUBOCTI
0cobucToCTi TpeHepa 3 Moru. YcTaHoBMeHo, Wwo 45%
ONUTYBaHWX MalTb BUCOKMIN piBEHb eKCTpaBepCii.
Taka X cama KinbKiCTb TpeHepiB Manu BUCOKUI piBEHb
iHTpoBepcii. | nnwe 10% (ogHa ocoba) BUABUBCA aMm-
biBepTOoM, BiAMIHHOK PUCOI0 AKOrO, € TONEPaHTHICTb
[0 HeBM3Ha4yeHocTi. [loBeaeHo, Wo GinbLicTb TpeHe-
piB MaloTb CXOXi pUCU XapakTepy, Mamxe BCi BOHMU
MOTMBOBaHI Ha ycniX, MalTb CepeaHivi Ta 3aHWKeHNN
piBeHb emnaTii. Are npu LbOMY BOHW LUMPI, aKTUBHI,
MaloTb CTiKy HEPBOBY CUCTEMY.

Knio4yoBi cnoBa: TpeHep, 1ora, TemrnepameHT,
eKcTpaBepT, iHTpoBepT, ambiBepT, emnaTis, MOTU-
Bauisi.

3B'I30K po6OTM 3 HayKOBUMM nNporpamamu,
nnaHamu, Temamu. HaykoBa poboTa € cknagoBoto
kadpegpanbHOi  HaykoBO-4OCAIAHOI  TemMu  Kadbegpu
onimMnincbkoro Ta npodpecinHoro cnopty «OnTumisauis
HaBYamnbHO-TPEHYBANbHOr0 NPOLECy CMOPTCMEHIB pi3-
Hoi kBanidpikauii», Ne gepx. peectpauii 0116U005791.

BcTyn. CknagHicTb cyyacHuX coujianbHuX npoLe-
ciB, 3aranbHa HecTabinbHICTL HaWoro cycninbcTea
roCcTpO MO3HA4YalTbCA SK Ha AYXOBHOMY, TaK i (i3ny-
HOMY PO3BUTKY MiAPOCTalYoro MokoniHHA. Lle nigHi-
mMae npobnemy npodecinHo-neaaroriyHol MiaroToBKM
TpeHepa Ha HOBWI piBEHb. Y CUCTEMI Cy4acHOI OCBITU
Us nigrotoBka pO3rNsifaeTbCsi B €4HOCTI HAyKOBO-
TEOPETUYHOI | MPaKTU4HOI CTOpiH. ManbyTHbOMY Tpe-
Hepy HeobXigHO 3HaTU CTPYKTYpY i cneundiky npode-
CiHO-nearoriyHol AiAnbHOCTI | aKTMBHO 3aCTOCOBY-
BaTWU 3HaHHA Ha npakTuui [1-4]. Ha3pina HeobxigHicTb
NiAroTOBKM HE NMPOCTO NeJarorivHux kagpis, WO BOJIO-
Jil0Tb 3HaHHAMW, YMIHHAMMK | HaBMYKaMu B ranysi oi-
3MYHOI KynbTypK i CNOpTY, a B NepLly Yepry, akTUBHOI,
TBOPYOi OCOBMCTOCTI, fika BMI€ THY4KO pearyBaTu Ha
3MiHM, WO 3abe3nevye rpaMmoTHUI | ePEKTUBHUIA NPO-
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LeC negaroriYHoro CninkyBaHHsI 3a 4OMOMOrow Heob-
XiOQHUX KOMYHIKaTUBHMX YMiHb Ta HaBUYOK B npodpeciii-
HO-negaroriynin gisneHocTi [5-10].

BuBYEHHS1 McmMxonoriyHMx ocobnmMBOCTEN TpeEHe-
piB [03BOMMTb NobGaunTn, SKUM € YSBMEHHS npo
«igeanbHOro» TpeHepa Ta UM 3HAYHO PO3XOAUTLCH Lie
3 TUM, LLIO BOHU sIBASAOTb COOOI0 B AiACHOCTI.

MeTta pocnigXeHHA: BUSBUTU 3HA4YMMi BNACTUBO-
CTi 0cOBUCTOCTI TpeHepa 3 Noru.

OpraHizauis pgocnigkeHHsA. [JocnimpkeHHs npo-
BOAMINOCS ceped TpeHepiB 3 Morun pisHuMx obracrten
Ykpainn npotarom 2016-17 pp. lMpuiamanu yyactb
TpeHepu Ta iIHCTPYKTOpWU 3 MorM y KinbkocTi 9 ocib Bi-
koM 27-50 pokiB (5 iHOK, 4 YonoBika). Y4YacHuKM 4oCc-
NiKEHHA Manu pi3Hy CcrnopTMBHY KBanidikauio Ta
negaroriyHMn OocBia.

Byno nposegeHe ncuxonoro-negaroriyHe OnuTy-
BaHHS LLOAO BU3HAYEHHS:

— BMacTMBOCTEN TeMnepaMeHTy TpeHepa, 3a

Aonomoroto Tecty-onutyeanbHuka b. M. Cmup-
HOBa;

—  piBHA emnarii TpeHepa, 3a 4ONOMOro MeToan-

ku B. B. bowko;

— HasIBHOCTI MOTWUBALii Ha ycnix Ta BiAHOLUEHHS

TpeHepa o nopasku 3a metoaukoro A. A. Pea-
Ha.

Pe3ynbTatn pgocnigkeHHA Ta iX 06roBOpeHHs.
3a MeToanKow OOCHIAKEHHST NMCUXOMOriYHOT CTPYKTY-
pu TemnepameHTy (5. CmupHoOB) Oyno BusBMEHO pi-
BEHb iHTpOBepCii-ekcTpaBepcii, emouiiHy 36yanu-
BiCTb, TEMIM PEaKLiin Ta aKTUBHICTb OOCMIOKYBaHNX.

BignosigHo 3 kntovem Oyna nigpaxoBaHa cyma
6aniB ycix gocnigxysaHux. Onuparumcb Ha oTpuMaHi
pes3ynbTaTty, NpoaHarnidyBanu ncuxosoriyHy CTPYKTypy
TeMnepameHTy TpeHepiB 3 norn. byno BusBneHo Lo
45% onuTyBaHNX MaloTb BUCOKWI PiBEHb EKCTpaBEpCii.
Lle o3Ha4vae, L0 BOHM TOBApMCbKE HanaluTOBaHi, Ma-
I0Tb LUMPOKE KONo 3Hamomwux. [itoTb nig BMMMBOM
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MOMEHTY, iMMNYNbCUBHI, 3ananbHi, 6e3TypboTHi, onTu-
MicTM4HI, gobpoaylwHi, Beceni. BigaawTb nepesary
pyXxy i Aii, MmaloTb TEHAEHUO A0 arpecuBHOCTI. MovyT-
TS | emMouii He MalTb CyBOPOro KOHTPOMIO, CXUITbHI 40
pU3NKOBaHMX BYMHKIB. EkcTpaBepTu, 3a3Buyan, Hagi-
NeHi 30BHILLHBOK YapiBHICTIO, NPSAMONIHINHI B CyKEH-
HAX, OPIEHTYIOTLCA MEPEBAXXHO HA 30BHILLHIO OLiHKY.
[obpe BMKOHYLOTb poboTy, sika NoTpebye HeramHux
piLlEHb.

IHWi 45% onuTyBaHMX Manu BUCOKMI PiBEHb iHTPO-
Bepcii. I[HTpoBepTM — 0COBMCTOCTI, SKi CnpsiMOBaHi Bce-
peauHy. IM He NoTpiBHe 3HaYHE 3O0BHILLHE CTUMYMIO-
BaHHS, i LA BNactueicTb popMye cneundiky ix noseai-
Hku. JllogMHa-iHTPOBEPT MEHLL KOHTaKTHa, i npuTa-
MaHHi HETOBaPUCLKICTb, 3aMKHEHICTb, OPY3iB Y HEl He-
6araTo, ane BoHa BipHa iM HagoBro. IHTPOBEPT yHWKaE
ranacnMBux KOMMaHii, MoBiNbHWUA, NOBaXHWUA, NNaHye
CBOI Aji Ta BUMHKW, 4OCUTb A0OPE KOHTPOSIHOE EMOLYi.

IHTpoBEepTam npuTamaHHa couianbHa MacuBHICTb,
CXWMbHICTb A0 CaMoaHani3y i CKnagHOoCTI Wwoao colia-
NbHOI aganTauii. IHTpoOBEPTU Kpallle crpaBnsitoTbcs 3
MOHOTOHHOI POBOTOD, BOHW 06EepeXHi, OXanHi, neaaH-
TUYHI.

Takox cepepn onuTtyBaHunx 10% (B Hawwomy Bunaa-
Ky 1 nogunHa) mae cepefHin piBeHb ekcTpaBepcii Ta
iHTpoBepcii. AMBiBEpPT — 0COBMCTOCTI AKMM NpUTamaH-
Hi pucu ekcTpa- Ta iHTpoBepcii. BoHn MoxyTb koMdo-
pTHO BiguyBaTtu cebe B NOBHIii CaMOTi, TaK i B KOMMaHii
OpysiB, Koner i Hes3HanMoMUiB. Ix BigMiHHOIO pucol €
nerkicTe NepecTpoloBaHHSA B HOBIW cuTyauii. Ane nos-
HUA nepexia Big ambiBepTa OO ekcTpaBepTa abo iH-
TpoBEpPTa HEMOXITMBUA.

Jocnigxyroum purigHiCTe Ta NNAacTUYHICTb, TPEHe-
pY PO34iNMAMCA Ha TpW TPynu NopiBHy, TOOGTO KOXHa
rpyna cknagae 33,3%. B ogHivi rpyni TpeHepu manu
BMCOKMI piBeHb purigHocTi. Taki ocobucTocTi matoTb
cknagHicte abo HesgaTHiCTb nepebygoByBaTUcsa npu
BMKOHaHHI 3aBAaHb, AKWO Lpboro notpebytoTb obcTa-
BUHW. Y Mi3HaBanbHiA AianbHOCTI pUrigHICTb BUABNS-
€TbCA B MOBIfMbHIN 3MiHi YABNEHb MPU 3MiHi YMOB XWUT-
TS, OIANbHOCTI; B €MOUINHOMY XUTTi — Y 3aKNsKNOCTi,
MISIBOCTi HEPYXITMBOCTI MOYYTTIB; Y NoBefiHUi — y He-
FHYYKOCTI, iIHEPTHOCTI MOTMBIB NOBEAIHKU Ta MOparbHO-
€TUYHNX BYUHKIB MPU LLINKOBUTIN OYEBUOHOCTI iX HEAO-
LLiNbHOCTI.

[Opyra rpyna mana BUCOKUIN piBEHb NNACTUYHOCTI.
MnacTu4HiCTb BUABMAETHCA Y LUBUOKOMY MPUCTOCY-
BaHHi 40 0OCTaBWH, WO 3MiHIOTLCA. 3aBAsKM Mnnac-
TWUYHOCTI NEBHI CTOPOHMN NCUXIYHOT AiANbHOCTI Nepeby-
OOBYIOTbCA abo KOMMNEHCYIOTLCS 3aBAsIKM NNACTUYHO-
CTi BULWOI HepBOBOI AiAnbHOCTi. CnabkicTb, HEBPIBHO-
BaXeHiCTb abo HeJoCTaTHA PyXMMBICTb TUMY HEPBOBOI
CUCTEMMW 32 HaNEXHNX YMOB XUTTS Ta BUXOBAHHS.

TpeTsa rpyna mana cepefHiv piBeHb NracTUYHOCTI
Ta purigHocTi. Lle roBopuTb Npo Te Wo Taki TpeHepu
MOXYTb NPUCTOCOBYBATUCb A0 0OBCTaBWH B 3arexHoC-
Ti Big cuTyauii.
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EmouinHa 30yanmBicTb — BpiBHOBaXEHICTb Maixe
y BCIX ONUTYBaHWX OOpiBHIOBana MiHiManbHUM Mnokas-
Hukam. | nuwe y Box ocid eMoLiiHa BPiBHOBAXEHICTb
Ha BUCOKOMY i cepeaHboMYy piBHi. Lle cBigumTb npo Te,
WO HaneBHO MpakTuka Morn Tta megutauil HagarTb
BMEBHEHOCTi Ta 34aTHOCTI OMMpaTUCs HeraTMBHUM
abo HecnpuaTnvBMM obcTaBuHam. [JoOcuTb sickpaBo
LS 0cobNMBICTb BUABNSIETLCS Y CTPECOBUX CUTYaLlisX,
npuv 3HAaYHOMY HaMpy>XeHHi B AisAnbHOCTI.

3a TeMnom peakuii BCi TpeHepy Manu NoBinbHy Ta
cepefHio peakuito. Lle o3Havae wo BOHM EMOLLINHO He
Bpas3nuei, i MatoTb 4OOpe CTaBMEHHA OO0 HaBKOSNLL-
HbOI AiACHOCTI Ta A0 caMux cebe.

Maibke y BCix pocnigpkyBaHux Oyno BUSBIEHO
cepeHiv piBeHb akTUBHOCTI. | nuLle y ABOX yYaCHWKIB
OOCTiIKEHHS BUSBMBCA BMCOKUIM Ta OyXe BUCOKUN
piBEHb NACUMBHOCTI.

BvBuatoum piBeHb emnarii, 3'9COBaHO BiACYTHICTb
TpeHepiB 3 BMCOKMM piBHEM. ToBTO 3 cepeaHim piB-
HEeM emnarTii BUsiBNeHO 22,2% TpeHepiB, 3 HU3bKUM —
66,7%, 3 oyxe HU3bkuM — 11,1%. Lle He moxe He Typ-
fbyBaTu ToMy, LIO NeperiMaTuca CTaHOM iHLIOI MAu-
HW, ii npobrnemamu i NOBEAIHKOI — OfHa i3 roNoBHMX
BMMOT B poboTi TpeHepa-BMxoBaTens.

3a ponomoroo metoaukn A.A. PeaHa BuB4YaBcH
piBeHb MoOTMBaLii TpeHepiB 3 Korn. BuseneHo, wo
Mamxe BCi TpeHepu 3 Morm MaroTb MOTMBALLO Ha ycC-
nix. | nuwe y ogHoOro iHCTpykTOopa MOTMBAUiNHMIA NO-
NIC ACKpaBo He BupaxkeHnn. MoTuBauia Ha ycnix Big-
HOCUTbCS OO0 MO3UTUBHOI MoTMBaUii. [pn Takin MOTK-
BaUii NoavHa, NodMHaumM cnpasy, Mae Ha yBasi Jo-
CATHEHHS1 4YOroCb KOHCTPYKTMBHOrO, MO3UTUBHOro. B
OCHOBI aKkTUBHOCTI MIOANHU NEXWUTb Hagdia Ha ycnix i
notpeba B gocsarHeHHi ycnixy. Taki niogu BneBHeHi B
cobi, B CBOiX cunax, BianoBiganbHi, iHiLiaTMBHI Ta ak-
TuBHI. Ix BigpisHsie HanonernmsicTb Yy OOCSATHEHHI Me-
TW. LiNecnpsiMoBaHiCTb.

BucHoBku. [NpoaHanidyBaBlun rpyny TpeHepiB 3
nor BUOHO, WO OinblUiCTb TPEHepiB MalTb CXOXi
puycu xapakTepy, Maixe BCi BOHM MOTMBOBAHi Ha ycC-
nix, MalTb CEepefHi Ta 3aHWKEHWN piBEeHb emnarii.
Ane npu UbOMY BOHM LUUPI, aKTUBHi, MalTb CTilKy
HepBoBYy cucteMy. MoxnumBo, WO 0coBNMBOCTI LbOro
BUAOY TPEHyBaHb, @ CaMe MPUHLUUNN BUKIAgAHHS Aoru,
MaloTb BMAMB i PO3BMBAOTL LLIAHOONMBE CTaBMEHHS
[0 oTouytoumx n oo cebe Hacamneped. A TakoX MOTU-
BYIOTb TPEHEpa 4O pO3BUTKY NpodecinHuX i ocobucTi-
CHUX SIKOCTEN, ANnA Toro wob 3aoxo4vyBaTu MOMoAb i
CycninbCTBO A0 (Pi3M4HOro po3BUTKY, CNopTy i 36epe-
XKEHHI0 340poB’a. 3a pesynbTatamy AOCHISKEHHA MU
MOXeMO nobaumnTu, Wo i BMA, CNopTy, i MeTa, ska noc-
TaBrneHa nepepj TPEHEPOM, TEX MaloTb AyXe BENUKUN
BM/IMB Ha MOro OCOOMCTICTb Ta Ha 3MICT CMOPTUBHOI
DiANbHOCTI BUXOBaHLIB.

MepcnekTMBM nopanblUNX AOCHIAXKEHb Mons-
rae y nornubneHomy BuBYeHi hakTopis, WO 0BymMOB-
NoTb e(PEKTUBHICTb CNiNKyBaHHS TPeHepiB i3 cyyac-
HUMWK cnopTCcMeHamu (Pi3HOro BiKy Ta cTari).
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CBOWCTBA JIMMHOCTU TPEHEPA MO NOTE

Wanap O. I'., CmpukaneHko E. A., JleeyeHko A. B.

Pe3tome. B nccnemoBaHum paccMOTPEHbl BaXHble XapakTePUCTUKM NIMYHOCTM TpeHepa Mo nore. YCTaHoB-
neHo, 4To 45% ONpOLUEHHBLIX UMEIOT BbICOKUI YPOBEHb 3KCTpaBepcun. Takoe xe KONMMYecTBO TPEHEPOB UMenu
BbICOKMI ypoBeHb MHTpoBepcumn. M Tonbko 10% (oguH YenoBek) okasancs aMOMBEPTOM, OTIIMYUTENBHON Yep-
TOW KOTOPOro, sIBNSieTCA TOorNepaHTHOCTb K HeonpegeneHHocTu. [Joka3aHo, YTO 6OMbLMHCTBO TPEHEPOB NMEIOT
CXOXWe YepTbl XapakTepa, NoYTW BCE OHW MOTMBMPOBAHbI Ha yCrneX, MMelT CPeAHUA N 3aHWXKEHHbIA YPOBEHb
amnaTun. Ho npy 3TOM OHU UCKPEHHMWE, aKTUBHbIE, MMEIOT YCTOMYMBYIO HEPBHYIO CUCTEMY.

KnioyeBble cnoBa: TpeHep, 1ora, TeMnepameHT, 3KCTpaBepT, UHTPOBEPT, aMOUBEPT, aMNaTusi, MOTUBALMS.
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Personality Features of the Yoga Coach

Shalar O., Strikalenko E. , Levchenko A.

Abstract. The purpose of the study is to identify the leading personality features of a yoga coach. The article is
also aimed at examining the features of temperament, levels of empathy and motivation abilities of trainers.

Materials and methods. The study involved 9 yoga instructors aged 27-50 years (5 women and 4 men).

Results. By conducting current research it was found out that 45% of respondents with a high level of extra-
version and the same number of trainers with a high level of introversion were identified. In addition, ambivert
was revealed (10%), which determines a person with tolerance for uncertainty.

Conditionally, three equal groups of trainers are established (33.3% each) with the presence of rigidity and
plasticity. The first group of coaches was with a high level of rigidity, which indicates the difficulty of restructuring
in certain circumstances. The second was characterized by a high level of plasticity. And the third group with an
average level of plasticity and rigidity, which indicates the ease of adapting to changeable circumstances, de-
pending on the situation. The absence of coaches with a high level of empathy was proved. Among yoga
coaches 22.2% with an average level of empathy were identified; 66.7% with a low level of empathy and 11.1%
with a very low level. It is revealed that almost all coaches had motivation for success. Only one yoga instructor
did not show the motivational indicators.

Conclusions. From the prospects of further research conducting, the attention of the scientists should be draw
to the study of the factors that determine the effective communication of yoga trainers with modern athletes.

Keywords: coach, yoga, temperament, extrovert, introvert, ambivert, empathy, motivation.
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PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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Wanap O. I'. CmpukaneHko €. A., HoeokwaHoea A. O.

NMCUXOJNOrivyHI OCOBJIMBOCTI KHUX TIMHACTOK 10-12 POKIB

XepCoHCbLKMIt AepXaBHUIA YHIBepcuTeT

B poboTi gocnigxeHo BNacTMBOCTI 0COOMCTOCTi Ta
MCUXiYHi CTaHW IOHMUX riMHacTOK. BusiBneHo, Wo cepea
IOHUX riMHacTok 10-12 pokiB, nepeBaxatoTb 0cobu
eKCTpaBepTn 3 cepenHiMu PiBHAMU OCOOMCTICHOI Ta
CUTYyaTMBHOI TPMBOXHOCTI, CepeaHiMM MNOKa3HMKaMu
€MOLLIMHOCTi, Ta HWU3bKAM MOKA3HMKOM HeraTuBHOIoO
BMIMBY €MOUiM  Ha edeKTUBHICTb  LOianbHOCTI.
Cnig 3a3HaunTy, WO came Taki pe3ynbTaTu OYeBUAHI
Onsa komna fiten, Aki AaBHO 3aMMalTbCH Yy 3BUYHOMY
Micui, 3 4aBHO 3HaNOMVMMM AiTbMU (SIK Y HaLIOMYy BW-
nagky — Oinbwe 3-TM pokiB), pasomM npuriMarTb
y4acTb Y 3MaraHHaAx Ta Bigno4ymsarTb. Taki pesynbTa-
TW cBig4yaTb NpO Te, WO AiTU BiNbHO Ta YNEBHEHO MNO-
yyBaloTb cebe SK KOMeKTMBi Tak i y CMOPTMBHO-
apPTUCTUYHIN OiANbHOCTI.

KnroyoBi cnoBa: 1oHi riMHacTKu, TEMMNepameHT,
TPUBOXHICTb, EMOLINHICTb.

3B'I30K po6OTUM 3 HayKOBMMM MNporpamamm,
nnaHamu, Temamm. HaykoBa poboTa € CknagoBoio
KadpeapanbHOi  HayKOBO-4OCMIAHOI Temn kadpeopu
oniMnincekoro Ta npodecinHoro cnopty «OnTumisauis
HaBYarnbHO-TPEHYBanbHOro MPoLEeCcy CrOPTCMEHIB pis-
Hoi kBanidikauii», Ne gepx. peectpauii 0116U005791.

Bctyn. CnopTtuBHa Q[isiNbHICTL CTaBUTb BUCOKI
BMMOIM 4O PO3BUTKY (Di3NYHUIA, (DYHKLIOHANbHUX, MO-
panbHO-BOSIbOBMNX MOXITMBOCTEWN HOHOrO CMOPTCMEHa i
Mae BenuKi MOXIMBOCTI ANA MOKPaLLaHHS NCUXIYHUX
npouecie Ta sikocTen ocobuctocTi. MpoTte byna 6 He-
NpaBWIbLHOK YABa MPO Te, WO Lien PO3BUTOK i Lie MOK-
palaHHs BigbyBalTbcsl cami coboto i 3aBXan MarTb
HeobXiaAHY MO3UTMBHY CMNPSIMOBAHICTb. TWMNOBUMMW MO-
MUIIKaMKn B PO3BUTKY SIKOCTEN 0COBUCTOCTI i NCUXIYHUX
NnpoueciB € HeBUNpPaBAaHO 3aBULLIEHI BUMOTU [0 HOHO-
ro CNOPTCMEHAa B JOCAMHEHHI BUCOKMX pe3yrnbTaTiB Ha
3MaraHHsIX, HEBMiMNMI BONbOBUI KOHTPOSb, HeJocTaT-
HE BpaxyBaHHS i BUKOPUCTaHHS iHAMBIAyanbHUX MCUXi-
YHUX OCOBNMBOCTEN CMOPTCMEHIB, O NPU3BOAUTD,
30KpeMa, A0 BiACTaBaHHS PiBHSI NCUXIYHOI HAiMHOCTI
Bia disnyHmx skocten [1, 3]. Came ocobnueocTi gis-
NBHOCTI KOHMX CMOPTCMEHIB Yy 3B'S13KYy 3 iHAMBIAYanbHU-
MW MCUXOMNOTNYHUMN BiOMIHHOCTSAIMU € BaXNMBUM npe-
OMEeTOM cyyacHUX JocnigxkeHb [2, 4-6].

Meta pocnigXKeHHA: BM3HAYMTU BNACTUBOCTI
0COBUCTOCTI Ta NCUXiYHI CTaHW FOHWX FIMHACTOK.
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OG’ekT i meToau pocnimkeHHA. [ocnimKeHHs
NPOBOAMITOCL Cepeq HHUX TIMHACTOK XepCOHCbKOI
€eCTpafHOo-UMpKOBOI CcTyaii «Jin Roh» Bikom Big 10 go
12 pokiB, npoTtarom BepecHa 2016 — mnTOrO
2017 pokiB. KoxHi 3 y4acHULb BUgaBanucsa apkyLli 3
paHille niaroToBNEHNMN MUTAHHAMW 32 MeTOAMKaMU
TectiB €. . Inbina, Y.0. CninGeprepa — 0. J1. XaHi-
Ha, I. AniseHka, Ha ski HeobxigHo Oyno BignoBicTW.
OnutyBaHHA NPOBOAWIOCA aHOHIMHO, WOo6 AiTM Mak-
cyManbHO MpaBAMBO BIAMNOBiAanW i gogaTkoBa yBara
iHWKMX aiTen He obmexyBano ix Big Bubopy Bignosig,.
Ha ocHoBi cnocTepexeHHs, Bignosigen Ta y Bignosia-
HOCTi OO pe3ynbTaTtiB TeCcTyBaHHA Oyno npoBeneHo
AeTanbHU aHanis y Mexax XapakTepucTuku emoLin-
HOCTIi, BU3HAYEHHS CUTYaTMBHOI i OCOBMCTICHOT TPMBO-
XHOCTI Ta TemnepameHTy. Cnig 3asHauuTu, WO YCi
10 pitewn, ki Opanu yyacTb Y AOCAIOKEHHI 3aiMatoThb-
ca y cryaii 6inbwe 3-x pokKiB i BXe HEeOQHOPa3oBO
npuAMany y4acTtb y 3MaraHHaX MiCLLeBOro piBHA TaKk i
3a 1A0ro Mexxamu.

Pe3synbTatn pocnigxeHHA Ta ix OGroBOpeHHs.
CyKkynHiCTb iHAMBIAyanbHNX 0cobnMBOCTEN, AKi Xapak-
TEpPU3YTb AMHAMIYHY Ta eMOLiHY CTOPOHWU NOBeaiH-
KW, OIANbHOCTI i CMiNKyBaHHA NIOOUHW, HA3UBAETLCSA
TemnepameHToM. BracTuBocTsiMM TemnepameHTy €
eKCTpaBepCis-iHTpOBepCia; emouiiHa CcTabinbHICTb-
HelipoTmam. Came Li BNacTMBOCTI Y IOHUX FIMHacTOK
aHanisysanucs 3a metogukoto I'. Ansenka (tTabn. 1).

Tabnuusa 1 — BnactmMBocTi TemnepameHTy: ekcTpasepcis/
iHTpOBEpPCIA HUX riMHAcTOK (3a I. Ali3eHkom), %

Osnaku IHTpoBepcia | EkcTpasepcis
PigHi poBep pasep
1 [3HayHa 10 50
MomipHa 30 10

AHanisytoum pesynbsTati Tabnuui 1, cnig 3ayBaxu-
T, WO cepen ONuUTYBaHMX iTEN NepeBaxaloTb AiBdar-
Ka — eKkcTpaBepTH, siki cknagatote 60%. Lle agitn, aki Ha
TPEHYBaHHSAX Ta Y NOBCAKOEHHOMY >XUTTi aKTUBHI, BiaK-
puUTi B eMOUINHMX NposiBaX, iMMNYIbCUBHI, KOMyHikabe-
NbHi, ONTUMICTWYHI, piwydi. Cnig 3ayBaxuTtu, WO came
Ui rimHacTkn 6epyTb y4acTb Yy rpyrnoBoMy riMHACTUYHO-
My HOMmepi, TO6TO BNpaBu BiANPaLbOBYOTb HE iHAMBI-
AyanbHo, a 3a JoNOMOrot napTHepa abo y rpyni.
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MomipHux iHTpoBepTiB BusiBNneHo 30% onuTyBa-
Hux gisyat i 10% — 3i 3HayHO iHTpoBepcCicto. 3a un-
MW OiTbMU Ha TPEHYBAHHSAX Ta Y XWUTTi NPOCTEXYETLCS
noeefiHka, 30piEHTOBaHa Ha BNacHi NoyyTTd. B ocHo-
BHOMY BOHW CTPUMAaHI, 3aMKHYTi, HE MOKa3ylTb CBOI
emouiji. Came Ui giB4aTka B OCHOBHOMY — COJlbHi BUKO-
HaBLi, BOHM 3BUKIM TPEHYBATWNCH Ha CBil pe3ynbTaT a
He Ha pe3ynbTaT KONekTnBy. Ha TpeHyBaHHAX Ta 3ma-
raHHAX 3aBXaW OyXe 30CepeKeHi, He BiABonikalTb-
Cs1 Ha OpiGHUL.

Takox 3a Uielo MeTOAMKOK Ta CMOCTepexXeHHAMN
BuaBneHo, wo 80% piB4aTam BRacTuBa €eMoLinHa
CTiKiCTb. Lle nosicHIETbCA TUM, WO AT 3aiMaroTbCs
riMHaCTMKOK B OCHOBHOMY GinbLue 3-Tu pokiB, 6panu
yyacTb y GaraTbOx 3maraHHsiX, TEMeBi3iNHWX MpPOekK-
Tax, TAKOX BWCTYNnanu y pPi3HWUX XaHpax (NoBiTpsHi
nomnoTHa, Kinbue, neTni, eksiniop). Hditen 3aBxan nigT-
pUMytOTb 6aTbkn, TPEeHepCbkuiA LWTab Ta cTapLui riMHa-
CTU KONEKTUBY.

HacTynHMM KpOKOM Halloro AoChigKEeHHS cTano
NPOBEOEHHS OMWUTYBaHHS [AiTen 3a MeTOLMKO
Y. [. Cninbeprepa Ta 0. J1. XaHiHa «llkana camooui-
HKW peakTUBHOI (CUTYaTUBHOI) i OCOOMCTICHOT TPUBOX-
HocTi». EkcnepumeHTanbHa 4actMHa poboTu npoBo-
aunocb y aBa etanu. [ns BM3HAYEeHHS OCOOMCTICHOT
TPUBOXHOCTI — OMUTYBaHHSA NPOBOAWIOCH Y 3BMYal-
HUA TpeHyBanbHUM OE€Hb, a WOOO0 CUTYaTUBHOI — Yy
AeHb BMKOHaHHS riMHacTkamn HopmaTuBiB, Ta hopMy-
BaHHSA pentuHry rpynu. BignosigHo fo Bue 3a3Hade-
HOro BCi 4iTVM 3HAaXOOUNUCb Y OQHAKOBUX YMOBaXx, ane
Yy PIi3HOMY MCUXONOrMYHOMY HanpPyXeHHi, Wo Aano
3MOry npoBecTu Oinbll [OCTOBIpHWUIA aHani3 piBHIB
TPUBOXHOCTI. Pe3dynbTatv HaBefdeHi y Tabnuui 2.

Tabnuusa 2 — PiBHi TPUBOXXHOCTI FOHMX FIMHaCTOK
(3a meTogukoto Y. 1. Cninbeprepa - 0. J1. XaHiHa), %

FOHUX FIMHACTOK BMKOHaHHS HOPMAaTuBiB MPOBOANTLCSA
KOXXeH Micsub, TO6TO noais BiabyBanacsa He BnepLue,
y 3BWYHIli obcTaHoBui. [iTn 6ynu 3a3ganerigb NpoiH-
opmMOBaHi MpPO BUKOHAHHA HOpPMATMBIB, LO [aArno
3MOry MCUXOJOriYHO Ta pi3n4HO npurotyBaTUcs LO
nogii, TobTo Ue He MoXHa BBaaTu 3a CTPecoBy Ta
HenepegbavyBaHy cuTyalito.

3a gaHumMKM neBHWMX AdocnigkeHb [2, 3], nomipHa
eMoLiHa 30yanuBicTb CNpusie YCMilULHOMY HaBYaHHIO
npodecii apTncra UMpKy, NO3MTUBHO BMNIMBAKYM Ha
BMPAa3HICTb, apTUCTUYHICTb, YCMIWHICTb Y MNOBITPAHIN
riMHacTuLi, a TakoX akTOpCbKy MaMCTepHiCTb. ToMy
JouinbH1UM Byno NpoBECTM TECT HA EMOLINHICTb FOHNX
riMHacTok (Tabn. 3). 3 Tabnuui 3 BMOHO, LIO Y HOHMX
riMHacTkax, B OCHOBHOMY nepeBaxalTb cepefHi no-
Ka3HMKM €MOLINHOCTI: emMouiHa 30yanuBICTb, iHTEH-
CUBHICTb eMoLin, TpuBanicTb emouin — 60%. | gincHo
y noBegiHui GinbLIOCTi riMHAcToOK y MOBCAKOAEHHOMY
XWTTi NPOABNSIETLCH eMoLiiHa CTabiNbHICTb, CTINKICTb
€MOUINHWX CTaHiB, i BIiACYTHICTb CXUNBLHOCTI A0 YacTol
3MiHM eMoLin. TakoxX cepeaHi MOKasHUKN eMOLINHOI
CTIIKOCTi BUSABNSAOTLCH Y NOMIPHI TepnAs4oCTi, Hano-
NernuMBoCTi, CaMOKOHTPONIi, BUTPUMLi FIMHAcTOK, LLO
3YMOBJOIOTL CTabINbHICTL €hEKTUBHOCTI TPEHYBAHb.

Tabnuusa 3 — XapaktepucTika eMOLNHOCTI KOHUX FiMHac-
TOK (3a meToaukoto E. M. Inbina), %

PiHi - . j
O3HaKu Husbkuii | CepegHin | Bucokuin
1 EMOL[IVIH.a 40 60 ~
30yanuBicTb
2 |HTeHEMBHICTb 20 50 20
emMouin
3 |TpuBanicTtb emouin 40 60 _
4 |HeratmBHui BNnvB
e.MOLI,II/I.Ha eq)ema- 60 40 ~
HIiCTb AisNbHOCTI Ta
CrinKyBaHHA

OsHaku| OcobucTicHa CutyatuBHa

PiBHi TPVBOXHICTb TPUBOXHICTb
1 |Bucoka - 20
CepegHsa 90 70
3 [Hu3bka 10 10

AHanisytoun gaHi Tabnuui 2, BuaHo, wo 90% - ue
4iTn 3 cepefHbOK 0COBUCTICHOI TPUBOXHICTHO, TaKOX
nepeBaxaroTb AiTV 3 CepeaHbOK CUTYaTUBHOIO TPMBO-
XHiCTIO — 70 %. PesynbTatn nepenbadysaHi, Tak Sk
PiBHi TPMBOXHOCTI OCOBUCTOCTI HEBIA'EMHO MOB’A3aHi
3 TeMnepameHTOM B CTPYKTypi BnacTMBOCTEN MOro
ocobucTocTi. Y nonepegHboMy TecTi 6yno BUABMEHO,
LLIO B OCHOBHOMY MepeBaXatoTb MMHaCTKN eKkcTpaBep-
TW, @ ANS HUX, 3rigHo Tectam 3a meTtoamkoto Y.0. Cni-
nbeprepa - O.J1. XaHiHa xapakTepHa cepeaHs ocobu-
CTiCHa Ta cuTyaTMBHa TPUMBOXHICTb. TakoxX, cnig 3a-
3HauYUTK, LLO BUCOKUIA NOKa3HMK cepenHboi CUTyaTuB-
HOT TpuBOXHOCTI (70 %) MOACHIETLCA TUM, WO Ans

Lllopo HeraTvBHOro BNAMBY eMoLUil Ha edeKTuB-
HICTb AIANbHOCTI Ta CNifNKyBaHHSA — NepeBaxatTb 4iTu
3 HM3bKUM piBHEM - 60%. Y TpeHyBanbHOMy Ta 3mara-
NbHOMY MpOLECi Le NpOCTeXYeTbCa y 34aTHOCTI TiM-
HaCTOK BMKOHATW MOBHICTO BWUCTYM, abo BMKOHATK
NEBHMA €eneMeHT He3BaXkaluM Ha MeBHi HeBaadi,
LLIO XapaKTepu13ye iX ik BONIbOBUX Ta CUITbHUX ocobuc-
TOCTEMN.

BucHoBKku. Pe3ynbTtatv OOCNIgXEHHA nokasanu,
Lo cepen toHUX riMHacTok 10-12 pokiB, nepeBaxarTb
0cobu ekcTpaBepTu 3 cepeaHiMun piBHSMU ocobucTic-
HOI Ta CMTYaTUBHOI TPUBOXXHOCTI, CepeaHiM1 MoKa3HM-
KaMu eMOLIMHOCTI, Ta HW3bKUM MOKa3HWKOM HeraTuB-
HOrO BMMMBY €MOLiI Ha e(EeKTUBHICTb AisNbHOCTI.
Cnig 3asHaunTy, WO came Taki pesynbTaTv O4YeBUIHI
Ona kona fiten, AKki AaBHO 3aMMaloTbCsa Yy 3BUYHOMY
Micui, 3 OaBHO 3HAWOMUMMW AiTbMW (K Yy HaloMy
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BMNagky — Oinblwe 3-T pokiB), pasom npuiiMarTb MepcnekTnBmn noganblunx gocnigxeHb. MaTte-
y4acTb Y 3MaraHHsx Ta Bigno4MBalTb. Taki pesynbTa-  pianu JOCMIMKEHHS A03BONSAThb Ginblw rmnboko Bu-
TW cBigYaTb NPO Te, WO AiTU BINbHO Ta YNEBHEHO NO-  BYUTU NCUXIYHI CTaHM IOHUX MMHacTOK nepepn Bianosi-
yyBaloTb cebe $K KOMEeKTMBi Tak i y CMOPTMBHO-  AanbHMMMK BUCTyMamMu Ta siK Lie NMOB’si3aHO 3 BOSIbOBU-
apPTUCTUYHIN AiSNbHOCTI. MM SIKOCTSIMM Ta BNACTUBOCTAMMU TEMMNEPAMEHTY.
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NMCUXONOIrM4YECKME OCOBEHHOCTU IOHbIX TMMHACTOK 10-12 JIET

Wanap O. I'. CmpukaneHko E. A., HoeokwaHoea A. A.

Pe3rome. B paboTte nccnenoBaHbl CBOMCTBA NIMYHOCTU U MCUXUYECKNE COCTOSIHUSA HOHBIX TMMHACTOK. BblisiB-
NIEHO, YTO cpeaum tHbIX rMMHacTok 10—12 neT, npeobnagatoT 3KCTpaBepThl CO CPEAHUMU YPOBHSIMU JIMHHOCTHOWN
N CUTyaTMBHOWN TPEBOXHOCTU, CPEAHMMM MOKa3aTeNsaMn 3SMOLMOHANbBHOCTA U HU3KUM NOKa3aTenem HeraTuBHO-
ro BrMSIHUS aMouni Ha 3dhPeKTUBHOCTL AesaTenbHocTU. CneayeT OTMETUTb, YTO UMEHHO Takme pesynbTaThl
O4YeBUAHbI NS LUMPOKOro Kpyra AeTen, KOTopble AaBHO 3aHMMalTcA B 0ObIMHOM MecTe, C aBHO 3HAKOMbIMU
OeTbMu (Kak B Hallem crniydae - 6onee 3-neT), BMECTE NPUHUMALIOT y4acTMe B COPEBHOBAHUSAX U OTAbIXaloT. Ta-
Kne pesynbTaTbl CBUAETENLCTBYIOT O TOM, YTO AeTU CBOOOAHO U YBEPEHHO YYBCTBYIOT Ce0S Kak KOINEKTUBE,
Tak 1 B CMOPTUBHO-apTUCTUYECKON OeATENbHOCTH.

KntoyeBble croBa: loHble TMMHACTKW, TEMNEPAMEHT, TPEBOXHOCTb, 3MOLIMOHANBHOCTb.
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Specifics of Young Gymnasts’ Psychological State (10-12 Years)

Shalar O., Strikalenko E., Novokshanova A.

Abstract. The purpose of the study is to define the specifics of young gymnasts’ psychological conditions.
The features of temperament, situational and personal anxiety, as well as emotional state of athletes have been
studied.

Materials and methods. Young gymnasts of 10-12 years of the Kherson city circus studio took part in the
study. Results: 60% of extraverted girls, 30% of moderate introverts and 10% of significant introverts were identi-
fied. Also 80% of young gymnasts had an emotional stamina. It is established that 90% of girls have an average
level of personal anxiety and only 20% have a high level of situational anxiety. Indicators of emotionality in young
gymnasts, namely: excitability, intensity and duration — in 60% of cases were at the average level. Negative influ-
ence of emotions on the activity effectiveness and communication in 60% of girls was revealed at a low level.

Conclusions. The results of the study indicated that among the young gymnasts (10-12 years old), extro-
verts with average levels of personal and situational anxiety prevail, with average indices of emotionality and a
low indicator of the negative influence of emotions on the effectiveness of activity. It should be noted that such
results are evident for a wide range of children who have been engaged in a common place, with long-known
children (as in our case — more than 3 years), took part in competitions and had a rest together. Such results
show that children feel absolutely free and confident as a team, as well as in sports and artistic activities.

Keywords: young gymnasts, temperament, anxiety, emotionality.
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