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Abstract. The pineal hormone melatonin actively regulates the body’s adaptive reactions to changes in external
environmental conditions and internal homeostasis. Melatonin, as a pharmacological agent with antioxidant properties, is
widely used to correct disorders resulting from oxidative stress. The present study aimed to investigate changes in cardiac
activity under the influence of this hormone, in particular, the effect of melatonin on heart rate variability in laboratory
rats with a model of adrenaline-induced myocardial dystrophy. The degree of regulatory tension and neural control
mechanisms and mechanisms of nervous regulation was assessed by mathematical analysis of heart rate variability, which
is one of the integrative methods for evaluating the functional activity of the body’s regulatory systems. The main results
of the study demonstrated that autonomic regulation of the heart showed an increase in the vegetative balance index
(VBI), alongside a decrease in heart rate frequency (HRF) and tension index (TI), indicating reduced sympathetic-adrenal
stimulation of the heart under conditions of adrenaline-induced myocardial dystrophy. During the 10 day administration
of melatonin to rats with adrenaline-induced myocardial dystrophy, an increase in autonomic activity was observed, with
an emphasis on heightened parasympathetic nervous system influence on the heart, which contributed to a lower risk
of arrhythmias and myocardial infarction. In particular, changes in heart rate were accompanied by HRF fluctuations
ranging from 339 to 451 beats/min and an increase in TI from 1,279 to 7,942 units. Twenty-four hours post-adrenaline
administration, TT and HRF decreased by 22% and 6.5%, respectively. In rats with pineal hyperfunction, the mean HRF
was 414 + 26 beats/min, TI increased by 27%, and the mean VBI increased by 14%. The observed effects of melatonin
indicate that it is a potentially useful tool for preventing adrenaline-induced myocardial damage. The results of the study
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offer new possibilities for correcting the functional state of the heart and enhancing understanding of the mechanisms
through which different levels of pineal gland activity influence cardiac function

Keywords: melatonin; pineal gland; tension index; heart rate; stress reactions; adrenaline induced myocardial

dystrophy

Introduction

The conditions of modern reality in the country are char-
acterised not only by the increasing pace of life but also by
military events, uncertainty, social changes, and economic
instability. All of these factors, coupled with the sounds of
explosions, sirens, a sense of constant danger, and lack of
adequate sleep and rest, as well as separation from loved
ones, induce constant stress even in healthy people. It is
known that stress formation occurs through the activation
of the hypothalamicpituitaryadrenal complex. Any stressful
event arises due to adrenaline release and is accompanied
by the development of oxidative stress, which negatively af-
fects the morphological and functional state of the heart,
leading to arrhythmias, heart attacks, coronary syndromes,
and hypertensive crises. The negative consequences of ox-
idative stress, which precede morphofunctional changes,
include the intensification of free radical lipid peroxidation
and the destabilisation of antioxidant defence. This process
is a key factor in the development of cardiac pathologies
and is therefore considered a crucial link in the pathogen-
esis of cardiovascular disease. The chosen research topic
is highly relevant, as chronic stress has become an aspect
companion of modern life, and cardiovascular disease re-
mains the leading cause of morbidity. At the same time,
the effect of melatonin on heart rate variability in rats with
adrenaline-induced myocardial dystrophy has been insuffi-
ciently studied. This knowledge gap prompted the present
study, as these findings may provide new opportunities for
correcting the functional state of the heart and enhancing
understanding of how varying levels of pineal gland activi-
ty affect cardiac function.

The pineal gland is a central endocrine organ actively
involved in adaptation processes, homeostasis regulation,
and stress response. The pineal hormone melatonin plays
a key role in regulating the body’s adaptive responses to
changes in external environmental conditions and inter-
nal homeostasis. Melatonin is known to be an antioxidant
with cardioprotective properties. According to V. Pishak et
al. [1], melatonin plays an important role in blood pressure
regulation. Pinealectomy in rats causes hypertension, and
melatonin administration reverses this effect. Melatonin
has also been found to significantly influence HRF and
vascular resistance. In turn, Y-J. Song et al. [2] investigat-
ed the effect of melatonin supplementation on metabolic
status in patients with diabetes and coronary heart disease.
Their findings indicated that melatonin supplementation
enhanced insulin sensitivity and improved cholesterol lev-
els, as well as significantly reduced certain oxidative bio-
markers. These results suggest that melatonin treatment
may lower cardiometabolic risk in patients with diabetes
and coronary heart disease. According to the research of

M. Tobeiha et al. [3], melatonin directly interacts with the
nervous system and indirectly with blood vessels and the
heart. It exerts its direct effects through receptor-depend-
ent signalling pathways, as well as indirect antioxidant ac-
tions by scavenging free radicals.

The cardioprotective effects of melatonin are due not
only to its antioxidant properties but also to its immuno-
modulatory, anti-ischaemic and antihypertensive effects.
In an experiment conducted by I. Yaremii et al. [4], dai-
ly administration of melatonin over a two-week period
in rats with dexamethasone-induced diabetes led to the
normalisation of certain indicators of carbohydrate me-
tabolism in the liver. This confirms the assumption of a
possible hypoglycaemic effect of melatonin in diabetes
progression. Yu.O. Zolotukhina’s research [5] found that
patients with coronary heart disease, both those without
concomitant conditions and those with diabetes mellitus,
exhibit suppressed anticoagulant activity and an increased
blood clotting potential, which, in turn, heightens the risk
of vascular disease. This was confirmed in the research of
A. Stenling [6]. C. MilletBoureima et al. [7] demonstrated
that melatonin has a beneficial effect on the cardiovascular
system (CVS) by regulating heart rate and reducing night-
time blood pressure in patients with hypertension. In addi-
tion, it may offer powerful protection for the cardiovascular
system and reduce the risk of reperfusion injury following
myocardial infarction. Furthermore, according to a study
by A. Chrustek & D. Olszewska-Stonina [8], melatonin has
a normalising effect on blood pressure, heart rate, and cor-
onary circulation. Y.-J. Song et al. [2] found that melatonin
can modulate cardiovascular functions such as cardiac
output, blood pressure, heart rate, and seasonal rhythms.
After pinealectomy, the primary source of melatonin in the
bloodstream, blood pressure in rats increased, whereas me-
latonin administration in hypertensive rats lowered blood
pressure, baroreflex response, and heart rate. A study by
X. Zhang et al. [9] showed a beneficial effect of melatonin
on mitochondrial fusion, regulated by the molecule OPA1
(optic atrophy 1), in myocardial infarction and/or reperfu-
sion injury. It has been established that melatonin can pre-
serve myocardial function, reduce infarct size, and prevent
cardiac myocyte death in response to reperfusion stress.

Melatonin plays a crucial role in the protective effects
of stress adaptation mechanisms. Y.-J. Song et al. [2] as-
sessed the effect of melatonin intake on metabolic status
in patients with diabetes and coronary heart disease and
found that melatonin supplementation enhanced insu-
lin sensitivity and cholesterol levels. A scientific study by
A. Chrustek & D. Olszewska-Stonina confirmed that me-
latonin is a versatile molecule with multiple physiological
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functions. It exhibits strong antioxidant properties by acti-
vating antioxidant enzymes and safeguards cells from lipid
peroxidation. Therefore, melatonin, as a pharmacological
agent with antioxidant properties, is widely used to correct
disorders resulting from oxidative stress. However, at pres-
ent, it remains unclear which factor is primary: whether
genetically determined disorders of melatonin production,
together with other factors, contribute to pathology forma-
tion, or whether the increased need for melatonin arises
due to the disease itself, as the reserve capacity of the enzy-
matic (particularly antioxidant) system becomes depleted.
Considering the wide range of biological activities of mela-
tonin, including its antioxidant, antistress, and chronobio-
logical effects, this study aimed to investigate the effects of
melatonin on heart rate variability in laboratory rats with
adrenaline-induced myocardial dystrophy.

Materials and Methods

The experimental component of the study was conducted
on adult male Wistar rats, weighing 220-260 g, which were
kept under vivarium conditions on a standard diet with
exposure to natural light cycles. All stages of the study, in-
cluding manipulative interventions and euthanasia, were
carried out in compliance with the provisions of the “Gen-
eral Ethical Principles for Animal Experiments”, adopted
by the VII National Congress on Bioethics in 2019 [10],
and following the Procedure for Carrying out Experiments
and Experiments on Animals by Scientific Institutions
(2012) [11], as well as the European Convention for the
Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes (1986) [12].

Two series of experiments were conducted to study
the effects of adrenaline-induced myocardial dystrophy
against a background of pituitary hyperfunction, which
was complicated by adrenaline-induced cardiac dystro-
phy. The animals were divided into four groups, with
each group consisting of eight animals. Group I (control):
rats were maintained under normal vivarium conditions.
Group II: rats were exposed to a 10-day period of pituitary
hyperfunction. Group III: rats were subjected to 10 days
of adrenaline-induced myocardial dystrophy. Group IV:
rats developed adrenaline-induced myocardial dystrophy
against a background of pituitary hyperfunction.

According to the literature, the maximum single-ad-
ministered dose of melatonin is 5 mg/kg of body weight;
therefore, pituitary hyperfunction was induced by adminis-
tering melatonin (VitaMelatonin, JSC “Kyiv Vitamin Plant’,
Ukraine) at a dose of 1 mg/kg of body weight, dissolved
in 1.0 ml of solvent, once daily at 19:00 for 10 days [4].
An experimental model of cardiac pathology, specifically
adrenaline-induced myocardial dystrophy (AMD), was es-
tablished by administering adrenaline hydrochloride at a
dose of 0.5 mg/kg as a single injection [13, 14]. To record
the electrocardiogram (ECG), rats were restrained in the
cervical and lumbar regions using a specialised appara-
tus. The animals’ paws were secured with strips of adhe-
sive plaster, and the apparatus containing the restrained

animals was placed in a shielded chamber. Alcohol-treated
stainless-steel needle electrodes (0.1 mm in diameter) were
inserted subcutaneously into the forelimbs of the animals.

ECG recording offers additional possibilities for assess-
ing the mechanisms involved in functional regulation, as
well as the adaptive capacity of the body, which reflects the
degree of dynamic balance with the environment. In this
context, heart rhythm can serve as an indicator of regula-
tory system function, not only for the heart but also for the
body as a whole. Since the cardiovascular system is the first
to react to external influences, the body’s adaptive response
to maintaining balance with the environment manifests
through increased tension in regulatory processes [15, 16].

Based on this principle, the degree of regulatory and
neural control system tension was assessed through a
mathematical analysis of heart rate variability (HRV). Ac-
cording to the literature, HRV is one of the most integra-
tive methods for evaluating the functional activity of the
body’s regulatory systems, as changes in the key parameters
of cardiac variability reflect both cardiac function and the
impact of regulatory influences associated with autonomic
nervous system activity [17, 18].

During rhythmogram recording, the following indica-
tors were evaluated: Mode (Mo) - the duration of the most
frequently occurring cardiac interval; Mode amplitude
(AMo) - the number of cardiac intervals with the value of
Mo; Variation range of cardiac intervals (AX) - the differ-
ence between the maximum and minimum values in the
sample, and stress index. Mathematical analysis of HRV
was conducted based on ECG recordings in the second
standard lead at a tape speed of 100 mm/s. For analysis, 100
consecutive R-R intervals were selected. Based on the val-
ues of Mo, AMo, and AX, the following indicators were cal-
culated: Regulatory system stress index, using the formula:

RSSI=AMo/ (2AX x Mo). (1)
Vegetative balance index (VBI) using the formula:
VBI=AMo/AX. @)

Statistical analysis of the study results was conducted
using the parametric method of variance statistics, specif-
ically the Student’s t-test. The arithmetic mean (M), stand-
ard deviation (0), and Student’s t-test (¢) were determined.
A difference between numerical parameters was consid-
ered statistically significant if p < 0.05. Statistical calcula-
tions were performed using a personal computer with the
standard STATISTICA 6 software for Windows.

Results and Discussion

According to ECG recordings, the animals in the control
group had a regular heart rhythm. Under conditions mod-
elling adrenaline-induced myocardial dystrophy, the HRV
parameters changed significantly. Analysis of heart rate fre-
quency (HRF) in rats with adrenaline-induced myocardi-
al dystrophy revealed that the average tension index (TT)
ranged from 1,279 to 7,942 units, while HRF ranged from
339 to 451 beats per minute. Thus, adrenaline-induced
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myocardial dystrophy had a significant effect on heart
rhythm, with animals responding to myocardial dystrophy
caused by epinephrine through an increased heart rate.
Two hours post-adrenaline administration, the stress in-
dex decreased by 2.4%, while the heart rate decreased by
4.8%, reaching 410 + 13.4 beats per minute. ECG record-
ings of rats in the experimental group, taken 24 hours

post-adrenaline administration, showed a decrease in TI
and HRF compared to pre-administration values by 22%
and 6.5%, respectively, reaching 403 + 14.7 beats per minute
(Table 1). These changes indicate an increased influence of
the sympathetic branch of the autonomic nervous system
(ANS) on heart rhythm, which is mediated via the humoral
pathway, primarily involving the adrenal glands.

Table 1. Heart rate variability indicators in rats with adrenal-induced myocardial dystrophy

HRV indicators Before adrenaline administration of After 2 hours After 1 day
HRF (beats per minute) 43114 410+13.4 403 +14.7
TI (units) 4,716 +467 4,605 + 381 3,681 +460
. 1,652 +238 1,073+ 160
VBI (units) 1,255+222 b, >0.05 b, >0.05

Notes: p, - comparison with values before adrenaline administration; p, — comparison of values observed after 24 hours with those

recorded two hours post-adrenaline administration
Source: developed by the authors based on their research

The authors concur with researchers who suggest that
phosphoinositide secondary mediators play a role in the
formation of limiting systems that mitigate the destructive
effects of stress factors, in this case, adrenaline. It is pos-
sible that in addition to functional regulation at the sys-
temic level (brain-myocardium), the myocardium itself
can counteract negative effects through the selfregulation
and oscillatory properties of secondary mediator systems.
This process may block adverse effects at the stage of intra-
cellular signalling [19, 20]. The data obtained suggest that
epinephrine administration induces changes that result in
autonomic regulation disorders. It can be hypothesised that
a key trigger in this process is a reduction in melatonin pro-
duction by the pineal gland.

Testing for adrenaline sensitivity 10 days after admin-
istration showed some alterations in HRV parameters;

however, these changes were not statistically significant.
Two hours post-administration, TI increased by 2%,
whereas after 24 hours, it decreased by 30% and 32%, re-
spectively, compared to the baseline level recorded at the
two-hour mark. HRF decreased by 10.5% two hours po-
stepinephrine administration. Meanwhile, VBI increased
by 27% within two hours but subsequently decreased by
5% over the following 24 hours, relative to pre-adminis-
tration values. Thus, mathematical analysis of heart rate
variability indicated a reduction in TT and HREF, alongside
an increase in VBI, two hours post-adrenaline adminis-
tration. Analysis of heart rate in rats with an experimen-
tal model of pituitary hyperfunction revealed an average
heart rate of 414 + 26 beats per minute, with TI increasing
by 27% to 5,981 + 410 units, and VBI rising by 14% to
1,741 + 197 units (Table 2).

Table 2. Results of mathematical analysis of heart rate in rats under the influence
of adrenalineinduced myocardial dystrophy against a background of hypermelatoninaemia

ECG parameters Before adrenaline administration After 2 hours After 1 day
HRF (beats per minute) 414126 369+18 36528
- 2,435+ 300 3,431+424
TI (units) 5,981 +410 p<0.01 p<0.001
. 898 +77
VBI (units) 1,741 197 p<0.01 1,086 + 100

Notes: p - significant difference between values before adrenaline administration and two hours post-administration within the same

group of animals
Source: developed by the authors based on their research

ECG recordings taken two hours post-adrenaline in-
jection in this group of animals revealed a sharp decrease in
the stress index and a moderate reduction in heart rate. The
average HRF decreased by 10 beats per minute, while the
TI value decreased by 47% relative to baseline levels. The TI
reduction was statistically significant (p <0.001) compared
with both the baseline value and the preadministration TI
value recorded in this group (p <0.01). Notably, despite this
substantial decline in TTand only a slight reduction in HRE,
VBI dropped sharply to 898 + 77 units. This decrease was

significant (p <0.01) compared to control animals. ECG re-
cordings taken 24 hours post-epinephrine administration
revealed a further slight reduction in heart rate and an in-
crease in TT and VBL

It is possible that the administration of epinephrine
enhances sympathetic nervous system function, and in the
presence of hypermelatoninaemia, parasympathetic nerv-
ous system activity is increased, thereby reducing the risk of
arrhythmias and myocardial infarction. Melatonin adminis-
tration may also reduce the intensity of energy metabolism
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and, consequently, oxygen consumption. In addition, this
effect of melatonin could activate the stress-limiting system
in a manner similar to opioid peptides and phosphoinos-
itide systems, ultimately enhancing myocardial resistance
to catecholamine-induced stress. With the artificial activa-
tion of adrenoceptor structures through adrenaline admin-
istration, melatonin may trigger feedback mechanisms that
enhance parasympathetic nervous system activity, thereby
reducing the risk of arrhythmias, preventing pathological
foci,and minimising thelikelihood of myocardial infarction.

In contemporary scientific research, the role of the pin-
eal gland has gained increasing significance in understand-
ing the mechanisms of neurohumoral regulation of cardiac
function. This growing interest stems from the well-es-
tablished cardioprotective effects of melatonin. Thus, the
results of this study suggest that melatonin administra-
tion in the context of AMD exerts an antiischaemic effect,
promoting the restoration of cardiac function, enhancing
parasympathetic nervous system activity, and mitigating
dystrophic manifestations [21, 22].

Mathematical analysis of heart rate under conditions
of hypermelatoninaemia in AMD revealed a decrease in
HRF and TI in rats two hours after adrenaline administra-
tion. However, after 24 hours, the heart rate remained at the
two-hour level, while the stress index had increased. This
trend did not align with ECG control values following ep-
inephrine administration. Meanwhile, VBI decreased over
the 24-hour period. Epinephrine administration may en-
hance sympathetic nervous system function, while pineal
hyperfunction promotes increased parasympathetic nerv-
ous system activity, thereby reducing the risk of arrhythmi-
as and myocardial infarction. These data may be attributed
to melatonin administration leading to heightened para-
sympathetic tone, inhibition of free radical reactions, and
reduced myocardial electrical instability.

With pineal gland hyperfunction, melatonin pro-
duction increases, leading to a reduction in sympathet-
ic-adrenal system activity, metabolic rate, and oxygen

consumption. Daily fluctuations in autonomic nervous sys-
tem activity play a crucial role in this process. Thus, the
results obtained in this experiment indicate that one of the
key advantages of pineal gland hyperfunction, which max-
imises melatonin’s cardioprotective effects, is the predom-
inant role of parasympathetic processes in cardiac adapta-
tion mechanisms under conditions of AMD. The timely and
sufficient activation of melatonin enhances the efficiency of
compensatory and adaptive responses, thereby increasing
myocardial resistance. These findings are consistent with
studies conducted by Ukrainian, American, and Chinese
researchers. Studies by Y.-]. Song et al. [2] have demon-
strated that melatonin exerts an antihypertensive effect and
alleviates hypertension caused by continuous exposure to
light. Similarly, V. Kolesnikova & A. Radchenko [23] found
that melatonin affects cardiac function and plays a role in
oxidative stress mechanisms. According to V.P. Pishak et
al. [1], melatonin acts directly on the paraventricular nu-
cleus and the hypothalamic-pituitary-adrenal axis, modu-
lating the baroreflex set point, reducing sympathetic tone,
and increasing parasympathetic tone within the medulla
oblongata, which regulates heart rate.

The dynamic changes of heart rate variability values in
AMD under conditions of pituitary gland hyperfunction
exhibited a consistent pattern, characterised by a decrease
in heart rate, TI, and VBI (Fig. 1). Comparative analysis
of these data and the observed trends suggests that these
changes may be attributed to adrenoceptor desensitisa-
tion and reduced baroreceptor sensitivity, resulting from
structural and metabolic alterations in the myocardium.
Such processes may obscure the progressive impairment
of neurohumoral regulation. These results also suggest an
increase in sympathetic nervous system activity as part of
a compensatory response. The decrease in primary HRV
parameters highlights the close interrelation between ext-
racardiac heart rate regulation and the functional state of
the myocardium during the progression of AMD and the
effects of melatonin.

% 1007
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B AMD+hypermelatoninaemia
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VBI

Figure 1. Dynamics of changes in the indicators of mathematical analysis
of heart rate under conditions of AMD and AMD + hypermelatoninaemia

Notes: 100% of the values represent indicators in control animals

Source: developed by the authors based on their research

This reduction in heart rate variability suggests a shift
in autonomic balance towards increased parasympathet-
ic dominance. Such mechanisms underlying heart rate

variability reduction may result from two primary factors:
a decrease in the amplitude of autonomic tone oscillations
and reduced sinus node sensitivity to autonomic influences.
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The results obtained by the present study indicate that
melatonin administration under conditions of AMD exerts
a general corrective effect by restoring the functional state
of the heart. This finding aligns with the studies of M. To-
beiha et al. [3], which demonstrated melatonin’s role in
heart regeneration and its protective effects against cardiac
dysfunction. In addition, the absence of significant changes
in heart rate, which characterises the central mechanism of
heart function, indicates that the observed changes occur
at the local level. In other words, these changes take place
within the myocardium and are realised at the cellular level
rather than within central regulatory circuits.

These results are further supported by the studies of
N.O. Bezkorovayna et al. [24], found that 10-day expo-
sure to continuous illumination (500 lux) induces a sig-
nificant increase in parasympathetic influence on heart
rate and bradycardia in females, while in males, it leads
to an increase in heart rate accompanied by a decrease in
parasympathetic influence on the heart. The development
of adrenaline-induced myocardial necrosis in females un-
der continuous illumination is associated with cardio-in-
tervalometer dynamics similar to those observed under
light-balance conditions, with greater parasympathetic
activity within the ANS and a corresponding increase in
sympathetic activity. In males, under similar conditions,
the ANS response to the development of myocardial ne-
crosis differs from that observed under balanced lighting
conditions and demonstrates parasympathetic involve-
ment in heart rhythm regulation while exhibiting sympa-
thetic dominance [24].

The results of the present study indicate that melatonin
contributes to reducing oxidative stress under conditions
of AMD and normalising the studied parameters. Mela-
tonin demonstrated its antiischaemic effect, significantly
improving the functional state of the rat heart in the exper-
iment conducted by T. Senoner & W. Dichtl [25]. For ex-
ample, studies by F.Gd. Amaral & J. CipollaNeto [26] have
shown that the benefits of melatonin’s potent protective
properties are associated with its ability to lower oxidative
stress and reduce the risk of damage following myocardial
infarction. Additionally, melatonin functions as a scaven-
ger of reactive oxygen species within mitochondria, there-
by providing a beneficial effect in coronary heart disease.
According to other studies, notably M. Cherska et al. [27],
the mechanisms through which melatonin affects vascular
tone have been identified, specifically its interaction with
its own receptors, its influence on adrenergic pathways of
muscle contraction, and its ability to block serotonergic
stimulation.

Thus, the findings of this study confirm that melatonin
administration under conditions of adrenaline-induced my-
ocardial dystrophy exerts a general corrective effect. It pro-
motes the restoration of the functional state of the heart at
the cellular level without significantly affecting central reg-
ulatory mechanisms. Melatonin exhibits an anti-ischaemic
effect by reducing oxidative stress and improving cardiac
function, which corroborates previous studies confirming

its role in lowering the risk of damage following myocardial
infarction and its involvement in vascular tone regulation.

Conclusions

Based on studies investigating the autonomic regulation
of the rat heart under the influence of melatonin in the
context of adrenaline-induced myocardial dystrophy, this
study has demonstrated the physiological role of melatonin
in modulating autonomic status and functional chang-
es in the heart. These effects are attributed to its antioxi-
dant, anti-ischaemic, and stress-protective properties. The
dynamics of the studied parameters indicate the adaptive
mechanisms of the rat heart, which involve the autonomic
nervous system. A comparison with similar parameters in
rats with adrenalineinduced myocardial dystrophy led to
the following conclusions.

The autonomic regulation of the heart, as assessed by
mathematical analysis of heart rate, revealed an increase
in VBI values alongside a decrease in HRF and TI values.
This pattern indicates a reduction in sympathetic-adrenal
stimulation of the heart under conditions of adrenaline-in-
duced myocardial dystrophy. Mathematical analysis of the
heart rate in rats with an experimentally induced model of
pituitary hyperfunction showed that the average heart rate
was 414 + 26 beats per minute. The average T increased by
27% to 5,981 + 410 units, while the average VBI increased
by 14% to 1,741 +197 units. Given the above findings, these
differences may indicate that changes reflecting autonomic
balance mechanisms and their influence on adaptive and
compensatory responses under adrenaline stress occurred
with the vagus nerve playing a dominant role. Experimen-
tal data highlight the importance of studying the effects of
melatonin in cardiovascular conditions such as myocardial
ischaemia, chronic hypoxic heart injury, and atherosclero-
sis. Therefore, the timely diagnosis of melatonin produc-
tion disorders, along with its potential therapeutic use in
stressful situations, underscores the importance of these
measures. In this context, circadian rhythm disturbances -
which are crucial for maintaining normal myocardial func-
tion - further emphasise the need to investigate melatonin’s
role in stress and myocardial pathology. The study of heart
rate variability is essential for a more precise determination
of regulatory mechanisms. This will facilitate the develop-
ment of effective preventive and therapeutic measures.

The results of this study indicate the need to investi-
gate sex-related differences in heart rate variability. Fur-
thermore, melatonin appears to be a promising agent for
the prevention of adrenalineinduced myocardial damage.
Future research should focus on examining the effects of
melatonin deficiency on heart rate parameters during the
development of adrenaline-induced myocardial dystrophy
in male and female rats.
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AHoTauia. AKTUBHe KepyBaHHA aflaliTUBHMMM peakliAMM OpraHisMy Ha 3MiHM 3O0BHIlIHIX YMOB cepefoBMIIA i
BHYTPILIHPOTO TOMeOCTa3y BifOyBa€eTbcsA 3a y4yacTi rOpMOHY emidisa MenaroHiHy. MenmaToHiH AK (hapMaKoIOTriYHNIA
npemnapar i3 aHTMOKCUJAHTHUMH BJIACTMBOCTAMY HIMPOKO BUKOPUCTOBYIOTH JI/I1 KOPEKIil PO3/IajiB, 110 BUHUKAKTh
BHAC/IiIOK OKCUMAIATUBHOTO cTpecy. Lle mocmimkeHHA 6yno cIpsAMoOBaHe Ha BMBYEHHS 3MiH ceplieBOi aKTMBHOCTI Iin
BIUIMBOM JJAaHOI'O TOPMOHY, 30KpeMa BIUIMBY Me/IaTOHIHY Ha BapiaOe/IbHICTD CepIieBOro pUTMY y 1a00paTOPHIUX LY piB, AKi
MaJm Mofeb afjpeHaniHoBoi pucTpodii miokappa. CTYIiHD HAIIPYTY peryIATOPHUX MeXaHi3MiB Ta MexaHi3MiB HepBOBO]
perynAnii oLiHIOBa/M 3a MaTeMaTVYHMM aHaIi30M BapiaOe/lbHOCTI PUTMY cepld, AKWII € ONHUM i3 iHTerpaTMBHMX
METOJiB OLjiHIOBaHHA (PYHKI[iOHAIbHOI aKTMBHOCTI PeryIATOPHMUX CUCTeM OpraHismMy. OCHOBHI pe3y/IbTaTu JOCIiKeHHA
II0Ka3aJIN, 110 BeTeTaTUBHA Pery/IAllid ceplis BUABIIA 301/IbIIeHHA 3HaYeHHA [I0Ka3HVKa BereTaTyBHOro 6anancy (IIBb)
IIpY 3HVDKEHHI 3Ha4eHb 4acToTH cepleBux ckopodenb (UCC) Ta ingekcy HanpyskeHocri (IH), 1o cBiguuThb Ipo 3HIDKEHHA
CUMIIaTO-apeHaIoBOI CTUMYJIALII cepIisi B yMoBax aipeHaliHoBol Miokapaiopuctpodii. [Tpotarom 10-geHHOro BBefieHHA
MEJIaTOHIHY LIypaM Ha TIi pO3BUTKY ajpeHaTiHOBOI MiokapaiopucTpodii crocrepiranocsa HmifBUIeHHS BereTaTUBHOL
AKTYBHOCTI 3 aKI[€HTOM Ha IIOCU/IEHHS BIUIMBY IIAPACMMIIATMYHOI HEPBOBOI CUCTEMM Ha CEpIE, 10 CIPUAIO SHVDKEHHIO
PM3MKY apUTMiil i po3BUTKY iH(papKTy MioKappia. 30KpeMa, 3MiHU PUTMY Ceplisd CYIpOBOMKyBamucsa KomuBanHAMI YCC
Bix 339 mo 451 yx./xB. i migBMUIeHHAM iHIEKCY HANpYy>XeHoCTi Bifi 1279 mo 7942 opn. Yepes 24 rogvHM Mic/A BBeIEHHA
aJipeHaJIiHy IIi MOKAa3HMKM 3HIDKyBa/mcsa Ha 6,5 % i 22 %, BigmoigHo. Y mypis i3 rinep¢yHkiielo emidisa cepenne
sHadeHHs YCC cranoBuno 414+26 ypn./xs., IH 36inbmuBcs Ha 27 %, a cepenna BenmuunHa [IBB - Ha 14 %. Bussneni
edeKTy MeaToHiHy CBif4aTh, 110 BiH € IOTEHIITHO KOPYCHYUM 3ac000M JyIA 3aro0iraHHA iHIYKOBaHUX afipeHaliHOM
IIOIIKOIKEeHDb MioKapaa. Pe3ynbTaTy JOC/TiKEeHHS BiIKpUBAIOTh HOBI MOX/IMBOCT] y KOpeKLii PyHKI[iOHa/IbHOIO CTaHy
CeplL Ta JO3BOJIATD PO3LIMPUTY PaMKI PO3YMiHHA MeXaHi3MiB BIVIMBY pisHOI QyHKIIIOHAIbHOI aKTUBHOCTI emnidisy Ha
Q)yHKuiOHaanMﬂ CTaH cepusd

KniovoBi cnoBa: MenaToHiH; emidi3; iHfekc HAIpy>KeHHS; CepLeBUII PUTM; CTPecoBi peakuii; ajgpeHamiHOBa
Mmiokappioguctpodisa
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