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recting vitamin D levels in pregnant women is necessary to reduce the risk of preeclampsia-related complications.
The obtained data emphasize the importance of including vitamin D in preeclampsia prevention and treatment
protocols.
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Heavy metals are the most common environmental pollutants and pose a serious threat to public health. Cadmi-
um compounds are particularly dangerous because they have a long half-life in the body. Today, in the conditions of
military operations taking place on the territory of Ukraine, cadmium enters the body in quantities that can signifi-
cantly exceed the maximum permissible standards. Accumulating in the body, cadmium stimulates the development
of oxidative stress and can lead to diseases of vital organs, including the lungs, a decrease in their function, and
death. Therefore, a pressing issue is the search for effective ways to correct pathological changes caused by the toxic
effects of cadmium and oxidative stress. To correct disorders that arise as a result of oxidative stress, drugs with
antioxidant properties are used. One of the antioxidants that absorbs free radicals well and has a wide range of ther-
apeutic effects is the pineal gland hormone melatonin. The aim of the work was to study the features of changes in
the functional state of the prooxidant system of the lungs of rats under conditions of cadmium chloride intoxication
and to substantiate the possibility of their correction with melatonin.

The studies were conducted on 36 sexually mature white male Wistar rats, which were divided into six groups
—a control group and five experimental groups. Animals of the first (control) group were kept in standard vivarium
conditions without the influence of additional factors. Animals of the second, third, fourth, and fifth groups were in-
traperitoneally administered a 0.029% aqueous solution of cadmium chloride at a rate of 1.2 mg/kg of animal body
weight, which would cause lung damage. For the purpose of comparative analysis of biochemical parameters, rats
from the experimental groups were withdrawn from the experiment at different times during the study. Metabolic
changes were examined on the 7th, 14th, 21st, and 28th days of the study. Rats of the sixth group were administered
1.2 mg/kg of body weight of the animal with a solution of cadmium chloride for 28 days and, in order to correct
pathological changes caused by cadmium, melatonin was administered intraperitoneally at a dose of 3.0 mg/kg of
body weight for 10 days (from the 19th to the 28th day of the study).

It was found that the administration of cadmium chloride was accompanied by an intensification of lipoperoxi-
dation processes, which was manifested by an increase in the content of diene conjugates and malondialdehyde in
lung homogenates at all study periods. The introduction of exogenous melatonin contributed to a decrease in the
content of primary and secondary products of lipid peroxidation, which indicates a slowdown in free radical process-
es. Therefore, melatonin is a potentially useful drug for reducing the manifestations of oxidative stress caused by
cadmium chloride exposure in lung tissue.
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Connection of the publication with planned re-
search works.

The present work is part of the research topic of the
Department of Anatomy, Clinical Anatomy, Operative
Surgery, Pathomorphology and Forensic Medicine of the
Petro Mohyla Black Sea National University of the Min-
istry of Education and Culture of Ukraine «Influence of
ecologically dangerous factors on the mechanisms of de-
velopment of diseases of civilization and their correction
by physiologically active substances», state registration
number 0124U002163.

Introduction.

The military actions taking place today on the terri-
tory of Ukraine have caused massive destruction of the
civil, chemical and energy infrastructure of our country,
which has led to environmental pollution with heavy
metals, which pose a serious threat to public health [1,
2]. Cadmium compounds deserve special attention, since
this element belongs to the first class of environmental
hazard and is characterized by a long half-life in the body,
which can be measured in decades [3, 4]. Cadmium emis-
sions lead to water, soil and air pollution, which can have
negative impacts on agriculture, plant and ecosystems,
and can also affect human health through effects on the
food chain [1, 5]. Therefore, in today’s conditions, cad-
mium enters the human body through alimentary and
inhalation routes in quantities that can significantly ex-
ceed the maximum permissible standards. In the body,
heavy metals have the ability to biologically accumulate
in the cells of vital organs, disrupting their morphology,
physiological and biochemical processes, causing the
formation of reactive oxygen species, which induce the
processes of free radical lipid peroxidation and disrupt-
ing the activity of the antioxidant defense system, which
leads to the development of oxidative stress, cell apop-
tosis, destructive tissue changes, organ dysfunction and
the occurrence of various diseases [3, 6, 7]. The inhala-
tion route of cadmium entry into the body has a negative
impact primarily on the state of the respiratory system,
and according to morphological studies, it can lead to
edema and inflammation of the lungs, the development
of pneumonia, asthma, cancer and emphysema, which
in all cases will be accompanied by a decrease in lung
function and death [8, 9, 10]. Therefore, today, topical
issues include not only the study of morphological and
biochemical changes in organs under the toxic effects of
cadmium, but also conducting research to find effective
ways to correct pathological changes caused by oxidative
stress and prevent further development of diseases [11].
It is known that the use of antioxidant drugs reduces the
activity of lipid peroxidation processes, neutralizes reac-
tive oxygen species and thus, to a large extent, prevents
the development of complications of oxidative stress.
One of the antioxidants that well absorbs free radicals,
modulates the activity and expression of enzymes of
the antioxidant system, has a wide range of therapeu-
tic effects and reduces cadmium-induced cytotoxicity is
the pineal indoleamine — melatonin [9, 12, 13, 14]. At
the same time, pathological changes in the prooxidant
system of lung tissue under conditions of prolonged ex-
posure to cadmium and their correction with melatonin
are insufficiently studied, which prompted us to conduct
our own research.

The aim of the study.

To study the features of changes in the functional
state of the prooxidant system of the lungs of rats under
conditions of cadmium chloride intoxication and to sub-
stantiate the possibility of their correction with mela-
tonin.

Object and research methods.

The study was conducted on 36 sexually mature
white male Wistar rats with a body weight of 180-220
g. The choice of males for the study is due to the lack of
fluctuations in the level of melatonin in the blood plas-
ma compared to females, in which the concentration of
melatonin and the morphofunctional state of the pine-
al gland, which is the main organ that synthesizes the
hormone melatonin, depend on the phase of the sexu-
al cycle [14, 15]. All experimental animals were kept in
standard vivarium conditions without exposure to artifi-
cial light sources and had free access to food and drink-
ing water throughout the experiment. The experiments
were conducted in the spring.

Six groups of animals were involved in the study — a
control group and five experimental groups. Each group
consisted of 6 rats, which is the minimum acceptable
generally accepted norm for the number of animals re-
quired for statistical studies. Thus, the total number of
animals involved in the study was 36. Rats of the first
(control) group were kept in normal vivarium condi-
tions without the influence of additional factors, since
any, even minor, changes in the maintenance or vari-
ous manipulations with animals are a stress factor for
them and can cause changes in the activity of the pineal
gland, which is involved in triggering a stress response,
which will be accompanied by changes in both the level
of melatonin in the blood and the studied biochemical
indicators. Animals of the second, third, fourth, and fifth
groups were intraperitoneally injected with a 0.029%
aqueous solution of cadmium chloride at a rate of 1.2
mg/kg of animal body weight (1/10 LD50), which, ac-
cording to literature data, will cause lung damage [16,
17]. For the purpose of comparative analysis of biochem-
ical parameters, rats from the experimental groups were
withdrawn from the experiment at different periods of
the study. Animals of the second group were withdrawn
from the experiment on the 7th day after the end of cad-
mium chloride administration. Rats of the third group
were withdrawn from the experiment on the 14th day,
and those of the fourth group were withdrawn from the
experiment on the 21st day after the end of cadmium
chloride administration. Animals in the fifth group were
exposed to chronic exposure to cadmium chloride and
decapitated on the 28th day of the study. Rats of the
sixth group were administered 1.2 mg/kg of animal body
weight of cadmium chloride solution for 28 days and, in
order to correct pathological changes caused by cadmi-
um, melatonin (Vita-Melatonin JSC «Kyiv Vitamin Plant»,
Ukraine) was administered intraperitoneally at a dose
of 3.0 mg/kg of rat body weight [9] in 1.0 ml of solvent
once a day at 7:00 PM for 10 days (from the 19th to the
28th day of the study).

Rats were decapitated under thiopentane anesthesia
(25 mg/kg, intraperitoneally). For biochemical studies,
the lungs were removed from the animal. 10% homog-
enates were prepared from the exsanguinated lungs in
isotonic solution. The state of the prooxidant system
in lung tissue was analyzed by the concentration in the
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studied homogenates of primary (diene conjugates) and
secondary (malondialdehyde) products of free radical
lipid peroxidation, which are markers of the develop-
ment of oxidative stress.

All stages of the study were carried out taking into
account the general principles of working with experi-
mental animals in accordance with the following stan-
dards: Council of Europe Convention on Bioethics (1997);
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Pur-
poses; General Ethical Principles for Experiments on Ani-
mals, approved by the First National Congress of Ukraine
on Bioethics (2001); Law of Ukraine «On the Protection
of Animals from Cruelty» (2006) and other internation-
al treaties and current national legislation in the field of
biomedical research.

The obtained digital research results were processed
using variational statistics methods, namely Student’s
t-test. The difference was considered significant when
the difference in numerical indicators between the stud-
ied groups was at least p<0.05, since with this value the
probability of an error-free prediction is 95%. Statistical
calculations were performed on a personal computer
using standard software «STATISTICA 6» for computers
with the Windows operating system.

Research results and their discussion.

In a biochemical study of lung homogenates from the
control group of rats, it was found that the concentra-
tion of diene conjugates was 10.26+0.38 mmol/kg, and
that of malondialdehyde was 7.68+0.21 mmol/kg. In
the course of further research, it was found that the ad-
ministration of cadmium chloride solution leads to the
development of oxidative stress, which is manifested by
the accumulation of lipid peroxidation products in the
lung tissue at all stages of the study. However, it should
be noted that on the 14th day of the experiment, the
changes were more pronounced than on the 21st day. It
was found that on the 7th day from the beginning of the
administration of cadmium chloride solution, the con-
centration of diene conjugates in lung tissue homoge-
nates increased by 41.72% (p<0.05), and on the 14th day
it increased by 93.18% (p<0.05) compared to the indica-
tors of the intact group of rats, which indicates the stim-
ulation of free radical oxidation and the development of
lung tissue damage processes. On the 21st day of the
study, a decrease in the content of diene conjugates by
13.78% (p<0.05) was observed compared to the group
of animals that were administered a cadmium chlo-
ride solution for 14 days, but this indicator was 66.57%
(p<0.05) higher than the indicator of the intact group
of animals. Such changes in the content of diene conju-
gates can be regarded as manifestations of adaptive and
compensatory mechanisms aimed at maintaining the
functional state of the organism. The results obtained
at the end of the experiment showed that in the group
of animals that were administered a cadmium chloride
solution for 28 days, the intensity of the accumulation of
diene conjugates in the homogenates decreased com-
pared to the first two experimental groups of rats. Thus,
on the 28th day of the study, the content of diene con-
jugates increased by only 5.03%, compared to the indi-
cators registered on the 21st day of the study. However,
it should be noted that on the 28th day of the study, the
content of diene conjugates significantly exceeded the

corresponding indicator of the intact group by 74.95%

(p<0.05) (table).

Table — Indicators of the prooxidant state of rat lung
tissue under conditions of exposure to cadmium
chloride solution and correction with melatonin

(Mtm)
Index
Group Diene conjugates | Malondialdehyde
n=6 (mmol/kg) (mmol/kg)
n=6 n=6

Intact 10,26+0,38 7,68%0,21
7 days 14,54+0,43* 10,28+0,36*
14 days 19,82+0,46* 13,96+0,27*
21 days 17,09+0,51* 11,92+0,31*
28 days 17,95+0,44* 12,21+0,47*
Cadmium chloride + | 19 47, 5 8,62+0,43
melatonin

Note: * — significantly with the control (p<0.05).

The introduction of cadmium chloride solution con-
tributed to an increase in the concentration of malondi-
aldehyde in the lung homogenate, which is a secondary
product of lipid peroxidation. It was found that the con-
centration of the studied indicator in the second group
on the 7th day of the study exceeded the correspond-
ing values of the control group by 33.85% (p<0.05) and
amounted to 10.28+0.36 mmol/kg. In the third group,
on the 14th day of the study, the level of malondialde-
hyde increased by 81.77% (p<0.05) compared to the
control values. However, on the 21st day (fourth group),
the level of malondialdehyde decreased, but significant-
ly exceeded the control value by 55.21% (p<0.05). From
the 21st to the 28th day of the experiment, the level of
malondialdehyde continued to increase and on the last
day of the study was 12.21+0.47 mmol/kg, which was
58.98% (p<0.05) higher than the indicators of the intact
group. It should be noted that malondialdehyde is a very
toxic substance that has a damaging effect on cell mem-
branes, which is manifested by a violation of their in-
tegrity, which leads to the development of pathological
changes and tissue damage. Thus, the results obtained
indicate that during the observation period, animals of
all experimental groups experienced a significant activa-
tion of lipid peroxidation processes. At the same time,
the shift in the prooxidant system of the lungs of the
experimental animals remained stably pronounced until
the end of the study period.

Biochemical analysis of lung homogenate from the
sixth group of animals showed that the use of exogenous
melatonin hormone significantly improved lipid peroxi-
dation indices. Thus, daily administration of melatonin
during the last 10 days of the experiment contributed
to a decrease in the intensity of lipid peroxidation pro-
cesses, which was confirmed by a decrease in the level
of diene conjugates and malondialdehyde compared to
animals that were without the corrective effect of mel-
atonin. It was found that the level of diene conjugates
decreased and on the 10th day of correction exceeded
the control value by only 11.79%, approaching the val-
ues of intact animals as closely as possible. This result
did not differ significantly from the values of the intact
group. Correction with melatonin also contributed to a
decrease in the level of the secondary product of lipid
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peroxidation — malondialdehyde. It was noted that on
the 10th day correction with melatonin, the level of
malondialdehyde also practically reached physiological
values and fluctuated within 8.62+0.43 mmol/kg, while
in the intact group the studied indicator was 7.68+0.21
mmol/kg. Thus, no significant difference was found be-
tween the comparison groups.

Therefore, under the conditions of the introduction
of a cadmium chloride solution into cells, the formation
of active oxygen species increases and the processes
of lipid peroxidation are intensified. The pro-oxidant
effects of cadmium chloride in lung cells established in
our studies are consistent with the results of experimen-
tal studies by other authors on the stimulation of lipid
peroxidation processes in the lungs under conditions
of cadmium exposure [6, 8, 10, 16]. The introduction of
exogenous melatonin contributed to a decrease in the
content of lipid peroxidation products, which indicates
a slowdown in free radical processes. Other researchers
also point to the normalizing effect of melatonin and its
analogues on the state of the prooxidant system of the
lungs under conditions of cadmium exposure and the
development of oxidative stress [9, 13, 16].

Conclusions.

The administration of cadmium chloride at all study
periods was accompanied by an intensification of lipop-
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eroxidation processes, which was manifested by an in-
crease in the content of primary and secondary lipid per-
oxidation products in lung homogenates. It was found
that the first two weeks of the study were characterized
by an intensive accumulation of lipid peroxidation prod-
ucts, on the 21st day a decrease in the content of diene
conjugates and malondialdehyde was recorded, and on
the 28th day an increase in the level of lipid peroxidation
products was noted. The detected biochemical changes
are evidence of the manifestation of adaptive and com-
pensatory mechanisms aimed at maintaining homeo-
stasis. The introduction of exogenous melatonin during
the last 10 days of the experiment was accompanied by
a decrease in the intensity of lipoperoxidation process-
es, as evidenced by a significant decrease in the level
of primary and secondary peroxidation products and
their maximum approximation to normal values. Thus,
melatonin, due to its antioxidant effects, is a potentially
useful tool for reducing the manifestations of oxidative
stress in the lungs of rats caused by the administration
of cadmium chloride.

Prospects for further research.

In the future, it is planned to conduct a study of
changes in the antioxidant system of rat lungs under
conditions of exposure to cadmium chloride and their
correction with melatonin.

L2[TuwuyeHko B. B., 'YepHo B. C., 'Yebomap /1. 4., *Halidiu O. B., 2llempoea O. .

NPOOKCUAAHTHWUIA CTAH TKAHUHW NETEHD LLIYPIB B YMOBAX IHTOKCUKALLIT
XN10PNAOM KAAMIIKO TA KOPEKUII METATOHIHOM

YopHOMOPCbLKUIA HalioHanbHUI YHiBepcuTeT imeHi Netpa Moruam (m. MuKkonais, YKkpaiHa)
2[MiIuKoNaiBCbKU HaLiOHaAbHWIA arpapHui yHiBepcuTeT (M. MuKonais, YKpaiHa)
pshychenko85@gmail.com

Baxcki memanu € HalinowupeHiwumu 3a6py0HI08a4aMU HOBKOMNUUWHbO20 cepedosuuyd i cmaHo81amb ceplio3Hy
302po3y 014 300pos'a HaceneHHsA. CronyKu Kaomito € ocobnuso Hebe3neyHUMU, OCKiflbKU Marome mpueanuli
nepiod HaniesusedeHHs 3 opaaHiamy. Cbo200Hi, 8 ymosax silicbkosux 0ili, wo sidbysaromecss HA mMepumopii
YKpaiHu, Kadmili nompannsae 8 0p2aHi3M y KinbKOCMAX, AKI MOXYMb 3HAYHO repesuulysamu 2paHu4Ho donycmumi
Hopmu. Hakonuyyrovucs 8 opeaHi3mi, KaOMIli cmumysnoe po3BUMOK OKCUOAMUBHO20 cmpecy i Moxce npu3secmu
00 3aX80PIOBAHL HUMMEBO BAM/AUBUX OP2AHIB, 30KPEMa s1e2eHb, 3HUMEHHA ix yHKyil ma cmepmi. Tomy
aKMyanbHUM MUMAHHAM € MOWYK eheKmuUBHUX W/AXi8 KOPEKYii namosno2iyHux 3miH, CIpU4UHEHUX MOKCUYHOK
dieto KaOMito ma oKcudamueHUM cmpecom. [119 KopeKyii nopyweHb, Wo 8UHUKAOMb 8HACMNIOOK OKCUOAMUBHO20
cmpecy, 3acmocosyromoe npenapamu 3 GHMUOKCUOGHMHUMU eaacmusocmamu. OOHUM 3 GHMUOKCUOAHMIs,
AKUll 0obpe Mo2AUHAE BinbHI PAOUKAAU | MAE WUPOKULU Cekmp mepanesmuyHUX eheKkmis, € 20pMOH enigizy
mMenamoHiH. Memoto pobomu 6yn0 susHavyeHHA ocobsausocmeli 3MiH GhyHKYiOHAAbHO20 CMAHY MPOOKCUOAHMHOT
cucmemu nezeHb Wypie 3a ymMo8 IHMOKCUKAUii KaOMito Xa10pudom ma obrpyHmMy8aHHA MOXaAUBOCMI iX KopeKuii
MesIamOoOHIHOM.

JlocnioreHHs nposodunu Ha 36 cmameso3pinux binux wWypax-camuax AiHii Bicmap, aKux nodinuau Ha wicme
2pyn — KOHMPOosbHY Ma n'ame 00cnioHux. TeapuHU nepwoi (KOHMPOsLHOI) 2pyNU ympumysaaucs 8 CMaHOapMHUX
ymosax sieapito 6e3 srausy 000amkosux pakmopis. TeapuHam Opyzoi, mpemoboi, yemaepmoi ma n'amoi epyn
B8HymMpiwHbo0YepesuHHo 8800usu 0,029% 800HUl pPO3YUH X/10pUOY KAOMIt0 3 po3paxyHKy 1,2 me/ke macu mina
MeapUHU, W0 BUKAUKAAO 6 ypaxeHHA fne2eHb. 3 Memoro MopieHAMbHO20 aHAI3y GIOXIMIYHUX MOKA3HUKIi8 wypie
3 eKcriepuMeHManbHUX epyn 8ueoouUaU 3 eKcriepumeHmy 8 pi3HuUll Yac npomsazom 0ocnioxceHHA. MemaboniyHi
3MIiHU 0ocnioxcysanu Ha 7-my, 14-my, 21-wy ma 28-my 006y docnidnceHHA. LLlypam wocmoi epynu 6800usnu po34uH
X10pudy Kaomito 8 003i 1,2 me/ke macu mina meapuHu npomszom 28 OHie, a 0714 KOpeKyil namosoaiyHux 3miH,
CHPUYUHEHUX KQOMIEM, BHYMPIiWHbOYEPEesHO 8800UU MeAamMoHiH y 003i 3,0 me/ke macu mina npomsazom 10 OHie
(3 19-20 no 28-0 0eHb 00CniOHEeHHS).

BcmaHo8neHo, w0 88e0eHHA KAOMIro Xa10pudy CyrnposooXy8asnocs iHmeHcugikayieto npoyecisninonepokcudauii,
Wo npossnanoca nidsuwWeHHAM emicmy GiEHOBUX KOH'toeamis i MasoHo8020 dianboezidy 8 20Mo2eHamMax se2eHo
8 yci mepmiHu 0ocniOHeHHA. BeedeHHs eK302eHH020 MesIaMOHIHY CrPUAAO 3HUMEHHIO 8Micmy Mep8uHHUX i
8MOPUHHUX MPOOyKMi8 repeKkucHo20 OKUC/AEHHSA Ainidie, ujo cgid4umse Mpo yrnoeisbHEeHHS B8iNbHOPAOUKAIbHUX
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npouyecie. Omxce, MesaMOHIH € MOMeHYiHO KOPUCHUM rpenapamom 075 3MeHWEHHSA MposAsie OKCUAaMUBHO20
cmpecy, CrpuYuHeHo20 8MaAUBOM X/10pUOY KAOMItO 8 1e2eHesili MKAHUHI.

Knro4oei cnoea: xnopud Kaomito, wypu, nezeHi, 0ieHo8i KOH ro2amu, maanoHosul dianboezio.

3B8’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-A0CAIA-
HUMU poboTamu.

Mpe3eHTOBaHa poboTa € YaCTMHOK HayKOBOI TemM
Kabeapwn aHaTOMii, KAiHIYHOI aHaToOMii, onepaTUBHOI
xipyprii, natomopdonorii Ta cygosoi meanumHm YopHo-
MOPCBKOro HaljioOHa/NbHOrO yHiBepcuTteTy imeHi leTpa
Moruam MOH YKpaiHu «Bnaue ekosoriyHo Hebesneu-
HUX YNHHUKIB Ha MeXaHi3mMM PO3BUTKY XBOPO6 uMBINi-
3auii Ta X KopekLis ¢i3ioNoriYHO aKTUBHUMK PeYOBUHA-
MW», HOMEp AepKaBHOi peecTpauii 0124U002163.

Bcryn.

BilicbKoBI Aji, AKi cborogHi BigbyBatoTbCA Ha TEPUTO-
pii YKpaiHM cnpuYMHUAM MacoBe PYyMHYBaHHA LMBINb-
HOI, XiMiYHOi Ta eHepreTMYHoi iHGPACTPYKTYpU Hawwoi
KpaiHu, Lo Npu3Beno Ao 3abpysHeHHA HAaBKONULLIHbOIO
cepefioBULLIA BAaXKKMMM MeTanaMu, AKi CTaHOBAATb cep-
M03HYy Hebe3neky A/1A 340p0B’A He TiNbKK Ntogen, a i
TBapwH [1, 2]. OcobanBoOi yBaru 3acnyroBytoTb CMONYKK
KaZMito, OCKiNIbKM came Lel efleMeHT BiJHOCUMTbCA [0
NnepLIoro Knacy eKooriyHoi Hebesnekn Ta xapakTepu-
3YETbCA TPUBA/IMM NEPIOAOM HaNiBPO3MaAy B OpraHiami,
AKUIA MOXKe BUMIiptoBaTUCA gecatupivyuamu [3, 4]. Buku-
AW KagMmito Npu3BoAATb A0 3abpygHEeHHA BOAU, FPYHTY i
MoBITPA, LLLO MOXKe MaTW HEeraTMBHWUI BMNJIMB HA CilbCbKe
rocrnofapcrso, POC/IMHHUI CBIT Ta EKOCUCTEMM, @ TAKOXK
MOXe BMAMBATU Ha 340pOB’A Ntogel yepes BMAAMB Ha
Xap4yoBuit naHuytor[1, 5]. Tomy, B ymoBax CbOrogeHHsa B
OpraHiam NOAUHK | TBAPUH KagMili, NOTpanase afimeH-
TapPHUM Ta iHFaNAULIMHUM WAAXaMM Y KiNbKOCTAX, LWLO
MOXYTb CYTTEBO MNEPEBULLYBATU FPAHUYHO AOMYCTUMI
HOpPMU. B opraHiami BaXKi meTanu matoTb 34aTHICTb 40
6ionorivHOT Kymynauil y KNiTUHAX KUTTEBO BaXK/IUBUX
opraHis, nopywytoun ixHo mopdonorito, ¢isionorivHi
Ta BioximiuHi Npouecu, CNPUYMHAIOTb YTBOPEHHSA aKTUB-
HUX GOPM KUCHIO, AKI IHAYKYIOTb NpoLecH BinbHOPaau-
KaJIbHOrO MepeKMCHOro OKMCHEHHA NinifiB Ta nopyLy-
I0Tb aKTUBHICTb CUCTEMM QAHTUOKCUMAAHTHOIO 3aXUCTY,
L0 NPU3BOAMUTbL A0 PO3BUTKY OKMC/IOBANIbLHOIO CTPecy,
anonTo3y KANITWUH, AECTPYKTUBHUX 3MiH TKaHUHU, NOpy-
WeHHA QYHKLIT OpraHiB Ta BUHUKHEHHA Pi3HOMAHITHMX
3axBOPIOBaHb [3, 6, 7]. IHranALiMHMIA WASX NOTPaANASH-
HA B OpPraHiam Kaamito YUHUTb HEraTUBHUI BNAUB NepL
33 BCe Ha CTaH OpraHiB AMXasbHOI CUCTEMMU, Ta 33 AaAHU-
MU MOPGONOTIYHUX AOCAIAKEHD MOXKE NPU3BOAUTU A0
HabpAKYy Ta 3ananeHHs JiereHb, PO3BUTKY MHEBMOHII,
acTmK, paky Ta emdizemu, LLO B yCix BUNagKax byae cy-
NPOBOAKYBATUCA 3HMMKEHHAM bYHKLIT ereHb Ta cmep-
Tio [8, 9, 10]. Tomy, CbOroAHI aKTyaIbHUMM NUTAHHAMM
€ He TiNbKN BUBYEHHA MOPGONOTiYHUX Ta BioXiMiYHMX
3MiH OpraHiB 3a YMOB TOKCMYHOIO BMAMBY KaAMito, a i
npoBefeHHA A0CNIAKEeHb, 3 METOK MOLWYKY edeKTuB-
HUX LWNAXIB KOpeKLii NaToNoriyHmMx 3miH, 0bymoBaeHnx
OKWUC/IIOBa/IbHMUM CTPECOM Ta MonepeayKeHHA noaanb-
LOro po3BUTKY 3axBoptoBaHb [11]. Bigomo, wwo 3actocy-
BaHHA aHTMOKCUAAHTHUX NPenapaTiB 3HUKYE aKTUBHICTb
NpoLeciB NEPEeKNCHOro OKMCHEHHA Niniais, HEMTPanisye
aKTUBHI GOPMM KMCHIO | TaKMM YMHOM 3HAYHOO MipOLO,
3anobirae po3BUTKY YCKAALHEHb OKMC/OBAIbHOTO CTpe-
cy. OgHMM i3 aHTUMOKCUAAHTIB, AKMI Aobpe nornvHae
BiZIbHi paanKaan, MOAY/NIOE aKTUBHICTb i eKcnpecito dep-

MEHTIB aHTUOKCUAAHTHOI CUCTEMMW, BOJIOAIE LUIMPOKUM
CNEKTPOM TepaneBTUYHUX edeKTiB Ta 3MEHLIYE UmUTO-
TOKCUYHICTb CMPUYMHEHY KagMIEM € iHAONAMIH LWMLLKO-
noaibHoi 3an1031 — menaToHiH [9, 12, 13, 14] BoaHo4ac
NaToNOriYHi 3MiHM NPOOKCUAAHTHOI CUCTEMM TKAHUHMU
JiereHb B yMOBaX TPMBANOro BM/IMBY KaMito Ta iX KOpeK-
Lia MenaToHiHOM € HeAOCTAaTHbO AOC/IAXEHUMMU, L0
CMOHYKAN0 Hac A0 NPOBEAEHHA BAACHUX AOCAIAXEHb.

Merta gocnigKeHHs.

JocnigxeHHs ocobnmsocTel 3miH GyHKLiOHaNbHOro
CTaHy NMPOOKCUAAHTHOI CUCTEMM NIETeHb LLYPiB 33 YMOB
iHTOKCMKALLT X10pNA0M KaaMito Ta OBIpYHTYBaHHA MOX-
JINBOCTI IXHbOT KOPEKLLiT MeNaToOHIHOM.

O6’eKT i meTOaU AOCNiAXKEHHS.

JocnigeHHa nposBoaunM Ha 36 CTaTeBO3piNMx
6innx camusx wypis NiHii Bictap macoto 180-220 r. Bubip
ONA AOCNIAMKEHHA CaMLiB 3YMOBAEHWUI BiACYTHICTIO KO-
JIMBaHb PiBHA MeNaTOHiHY Yy Naa3mi KpOBi NOPIBHAHO 3
CaMKaMM, y AKMX KOHLEHTpaLia menaToHiHy Ta mopdo-
bYHKLIOHaNbHUI CcTaH WKWKoNoAibHOoi 3a103K, AKa €
OCHOBHMM OpPraHOM, WO CUMHTE3YE TOPMOH MeNaTOHiH
3as1exathb Bif dpasu ctatesoro umkay [14, 15]. Yci nigao-
CNiAHI TBAPUHM BNPOAOBXK €KCMEPUMEHTY YTPUMYBa/U-
€Ay CTAaHAAPTHMX YMOBaXx BiBapito 6e3 BNAMBY LUTYYHUX
JyKepen OCBITIEHHA Ta Masn BiIbHUI JOCTYN A0 iXKi Ta
NUTHOI BoAM. JocAian NpoBOANAN Y BECHAHUIA Nepioa.

[o pocnigxeHHA 6yaun 3anyyeHi WicTb rpyn TBapuH —
KOHTPO/IbHA | N’'ATb gocnigHux. Jo cKknagy KOXKHOI rpynu
BXO4MNO0 NO 6 LWypiB, WO € MiHIMaNbHO 4OMNYCTUMOLO 3a-
ra/IbHOMPUNHATO HOPMOHO LLLOAO KiNbKOCTi TBAPUH He-
06XiAHMX ANA NPOBEAEHHA CTAaTUCTUYHUX AOCAIAMKEHD.
TakMM YMHOM 3arasbHa KiNbKiCTb TBAapUH 3a4iAHUX Y
NpoBeAeHHI fOCNigKeHHA cTaHoBMAa 36. LLypu nepwoi
(KOHTPONBHOI) rPyNU YyTPUMYBANUCA Y 3BUYANHUX YMO-
Bax BiBapito 6e3 BN/MBY A04aTKOBUX GAKTOPIB, OCKiNbKM
6yAb-AKi, HaBiTb HE3HAYHi 3MiHWM B YTPMMaHHI abo ma-
HiNynAuii € ANA TBAPUH CTPECOBMM GAKTOPOM i MOXKYTb
CNPUYNHUTM 3MIHU aKTUBHOCTI WMLWKONOAi6HOI 331034,
fKa 3aflisiHa y 3anyCcKy cTpec-peakLii, o byae cynposo-
[O)KYBATUCb 3MiHAMM PiBHA MeNaTOHiHY y KpoBi. TBapu-
Ham Zpyroi, TPeTboi, YeTBepTOoi i N’ATOI rpyn BHYTPILHbO-
ouyepeBuHHO BBOAMAM 0,029% BOAHWUI PO3YMH XA0pUAY
KaZmito 3 po3paxyHKy 1,2 mr/kr macu Tina tBapuHu (1/10
LD50), wo 3a nitepaTypHUMU JaHUMU Byae CPUUUHATH
NOLLKOAKEHHS fiereHb [16, 17]. 3 meToro NopiBHANBHOTO
aHanisy 6ioxXiMiYHUX MOKa3HUKIB LYypPiB AOCAIAHUX rpyn
BUBOAUAM 3 EKCMEPUMEHTY Y Pi3HI TEPMIHW AOCNiIAKEH-
HA. TBapUH Apyroi rpynu BUBOAMAMN 3 EKCMEPUMEHTY Ha
7-my f06y nicnA 3aBepLlUeHHs BBEAEHHA X/I0pUAy Kaja-
mito. LLypis TpeTboi rpynn BUBOAUAN 3 eKCNEePUMEHTY
Ha 14-1y noby, yeTBepToi rpynu — Ha 21-y goby nicna
3aBepLUEHHA BBEAEHHA XI0pUAy Kaamito. TBapuH n’aToi
rpynu nigaasanm XpOHIYHOMY BNUBY XJ10pUAY KAAMItO i
AeKanitTysann Ha 28-my foby gocnigskeHHa. LLypam wo-
cToi rpynu BBoAMAM 1,2 Mr/Kr macu Tina TBapuHM PO3UMH
xnopuay Kagmito npotarom 28-mu gib i 3 meToro Kopek-
Lii NaTONOMYHMUX 3MiH, CMPUYNHEHUX KaAMIEM BHYTPILL-
HbOOYEPEBUHHO BBOAWMAWN MeNaToHiH (BiTa-MenaToHiH
BAT «KuWiBCbKMIA BiTaMiHHUI 3aBoA», YKpaiHa) y Ao3i 3,0
Mr/Kr macu Tina uypa [9] 8 1,0 ma po3unHHMKa 1 pas Ha
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[06y o 19.00 npotarom 10 ai6 (3 19-0i no 28-my goby
OOCNIAMKEHHS).

LLlypis aekaniTyBanu nifa aHecTesi€t0 TiONEHTAHOM
(25 mr/Kkr, BHyTpilWHbOYepeBHO). s nposBeaeHHA 6io-
XiMIYHOrO A0CNIAKEHHA Y TBAPUHM BUAYYANU Nereni. I3
3HEKPOBNIEHUX NereHb B i30TOHIYHOMY PO34YMHI roTyBa-
nm 10% romoreHaTn. CTaH NPOOKCUAAHTHOI CUCTEMM Y
TKaHWHI NereHb aHanisyBaan 3a KOHUEHTpPaALE y JoCAi-
[OsKyBaHMX rOMOreHaTax nepBMHHUX (Ai€eHOBI KOH'toraTm)
i BTOPMHHUX (MaNOHOBMIA Ajanbaeria) NpoayKTiB Bislb-
HOPaAMKaA/IbHOTO NEPEKNCHOTO OKUCHEHHA NiniAiB, AKi €
MapKepamm po3BUTKY OKMC/IOBANIbHOTO CTPECY.

Yci eTann npoBefeHOro A0CNigKEeHHA BUKOHYBaAN-
CA 3 ypaxyBaHHAM 3arajibHUX NPUHLMMIB PoHOTU 3 eKc-
nepMMeHTaslbHUMKU TBapMHaMK BiAMNOBIAHO A0 TaKuX
ctaHgapris: KoHBeHUia Pagu €sponu 3 6ioeTnkn (1997
p.); EBpONercbKa KOHBEHLLIA MPO 3aXMCT XpebeTHMX TBa-
PWH, AKI BUKOPUCTOBYIOTbCA B €KCNEPMMEHTA/IbHUX Ta
IHLIMX HAYKOBMX LIiNAX; 3arasibHUX eTUYHUX NPUHLMNIB
NPOBEAEHHA EKCNEPUMEHTIB Ha TBAPWHAX, CXBasJeHUX
Mepwmnm HauioHanbHMM KOHIpecom YKpaiHu 3 6ioeTuKkn
(2001 p.); 3aKkoHy YKkpaiHu «[po 3axMCT TBApPUH Big, *Kop-
CTOKOro nosogxeHHa» (2006) Ta iHWKUX MiKHAPOAHUX
[,0roBOpPIiB Ta YAHHOTO HaLiOHAIbHOTO 3aKOHOAABCTBA Y
coepi MeanKo-6i00rYHMX AOCNIAMKEHD.

O6pobKy oTpMMaHux UMbPOBUX pe3ynbTaTiB 4OCNi-
OKEHHA NPOBOAM/M 33 AONOMOIOK METOZAiB BapiaL,in-
HOI CTaTUCTUKMK, a came t-KpuTepito CTblogeHTa. PisHuULIO
BBayka/lM AOCTOBIPHOI, KONWN Pi3HULA YUCNOBUX MOKa3-
HUKIB MiXX A0CNiAMKYBaHUMK rpynamu byna He meHLle
p<0,05, OCKiZIbKM NpW TaKOMy 3HauYeHHi MMOBIpHiCTb
6e3MoMMIKOBOro MPOrHo3y cknagae 95%. CTaTUCTUYHI
PO3paxyHKM NPOBOAUAM HA NepPCOHaNbHOMY Komn'toTe-
pi 3 BUKOPUCTAHHAM CTAHAAPTHOIO NPOrpamHoro 3abes-
neyeHHs «STATISTICA 6» gns Komn'tOTEPHOI TEXHIKK 3
onepaditHoto cuctemotro Windows.

Pe3ynbTati aocnigXeHHs Ta iXx 06roBopeHHs.

Mpu 6ioximiyHOMY [OCNIAKEHHI TOMOreHaTiB nNereHb
KOHTPONbHOI FPynu LWypiB BCTAHOB/IEHO, WO KOHLLEHTPa-
Lia aieHosBMx KoH'toraTiB ctaHoBumna 10,26+0,38 mmosnb/
KI, @ MasoHOBOro Ajanbaeriay 7,68+0,21 mmonb/Kr. Y
npoueci npoBeAeHHA NOAA/bLIOIO AOCAIAKEHHA Byno
BCTAHOB/IEHO, WO BBEAEHHA PO3YMHY X10pUAY KagMito
NpPU3BOAMUTbL 40 PO3BUTKY OKMCAIOBANIbHOIO CTPECy, Lo
NPOABNAETLCA HArPOMaZKEHHAM MNPOAYKTIB MepeKuc-
HOrO OKMCHEHHA NiNiAiB Y TKAHWHI nereHb Ha BCiX eTanax
OOoCNiAXKeHHs. Ane, HeobxiaHO 3a3HauUNTK, WO Ha 14-Ty
[00y eKcnepumeHTy 3MiHW 6yan Ginbl BMpPaAsHIWKMMK,
Hi’K Ha 21-wy ao6y. BctaHoBneHO, Wo Ha 7-y Aoby Big
NoYaTKy BBEAEHHA PO3YMHY X10PUAY KaZMit0 KOHLLEH-
TpaLifa AieHOBMX KOH'tOraTiB y roMoreHaTax TKaHWHW ne-
reHb niasuiysanacb Ha 41,72% (p<0.05), a Ha 14-ypo6y
36inblyBanacb Ha 93,18% (p<0.05) NopiBHAHO 3 NOKas-
HUKAMW iHTAKTHOI rpynu LypiB, WO CBiAYMTb NPO CTU-
MYAALIO BiIbHOPAAMKANbHOTO OKUCHEHHA Ta PO3BUTOK
NPOLECiB NOLWKOAMKEHHS TKAHUHM nereHb. Ha 21-y goby
OOCNIOXKEHHA BigMIYaNocA 3HMMKEHHA BMICTY AiEHOBMUX
KoH'toraTis Ha 13,78% (p<0.05) nopiBHAHO 3 rpynoto Ta-
PWH, AKUM BBOAUN PO3YUH XJTIOPUAY KaZMit0 MPOTArOM
14-Tn £i6, ane Luen NOKasHUK Ha 66,57% (p<0.05) nepe-
BMLLYBAB NMOKA3HWK IHTAKTHOI rpynu TBapuH. Taki 3miHn
BMICTy Ai€EHOBMX KOH'tOraTiB MOX/IMBO PO3LHIOBATK SK
NposBM aganTaLiiHO- KOMNEHCAaTOPHUX MEXaHi3MiB, AKi
CNPAMOBaHI Ha NiATPUMAHHA GYHKLiOHANbHOTO CTaHy
opraHiamy. Pe3ynbTaTv, OTpMMaHi HanNpUKIHLi ekcnepu-

MEHTY, NMOKa3a/u, WO Yy rpynu TBApWUH, AKMM BBOAWUU
PO34YMH xN0puay Kaamito Npotarom 28-u Aib iHTeHcuB-
HiCTb HaKOMMUYeHHA AiEHOBUX KOH'tOraTiB y romoreHaTax
3HMXKYETHCA MOPIBHAHO 3 MepWwWMMK ABOMa eKcrnepu-
MEeHTaNbHUMM rpynamu wwypis. Tak, Ha 28-y goby aocni-
OXEHHA BMICT AieHOBMX KOH'tOraTiB MiABULMBCA NULLE
Ha 5,03%, nopiBHAHO 3 NOKa3HMKaMU 3apEECTPOBAHNMMU
Ha 21-y poby pocnigxeHHs. Ane, HeobxigHO Big3Hauu-
T, O Ha 28 goby AocnigKeHHA BMICT ZiEHOBUX KOH'to-
raTis ZLOCTOBIPHO NepeBULLYBaB BiAMNOBIAHUI NMOKa3HUK
iHTaKTHOI rpynu Ha 74,95% (p<0.05) (Tabn.).

Ta6nuua — MNoKa3sHMKKU NPOOKCUAAHTHOTO CTaHy
Yy TKAHUHI nereHb LWypiB 32 YMOB Aii po3unHy
XA0puay Kagmito Ta Kopekuii menatoHiHom (M+m)

MoKasHukK
I'p!réa [ieHoBi KOH’lOoraTn ManoHoBwui gi-
L= (mmon/kr) anbperig (Mmon/kr)
n=6 n=6

IHTaKT 10,26+0,38 7,68+0,21

7 ni6 14,54+0,43%* 10,28+0,36*
14 pi6 19,82+0,46* 13,96+0,27*
21 poba 17,09+0,51* 11,9240,31*
28 ni6 17,95+0,44* 12,21+0,47*
X710pUA KaAMito + 11,47+0,51 8,62+0,43
MeNaToHiH

Mpumitka: * — gocToBipHO 3 KOHTpONEM (p<0,05).

BBefeHHA po3uMHy xnopuay Kaamito cnpmano 36inb-
LEHHI0 B rOMOoreHaTi iereHb i KOHLLEeHTpaLLii MaaoHOBOIO
Aianbaerigy, Wo € BTOPUHHUM NPOAYKTOM NepPeKUCHOro
OKMCHEeHHA ninigis. MNMpu ubOMy BCTaHOBAEHO, WO KOH-
LeHTpaLia 4OoCNiAKyBAaHOIO NOKA3HMKA Yy APYrin rpyni Ha
7-my foby focnigKeHHA NnepeBuLLyBaan BignoBigHi 3Ha-
YeHHSA KOHTPObHOI rpynu Ha 33,85% (p<0.05) i ctaHoBMK-
na 10,2810,36 mmosnb/Kr. Y TpeTiit rpyni Ha 14-T1y noby
OOCNiAXKEHHs piBeHb MaJIOHOBOrO Aianbaerigy 36i1b-
wmeca Ha 81,77% (p<0.05) NOPiBHAHO 3 KOHTPOJIbBHUMM
BefMunHamun. OfHak, Ha 21-y goby (4eTBepTa rpyna)
piBEHb MA/ZIOHOBOTrO AjianbAeriny 3HWU3UBCA, afie JOCTO-
BiPHO MepeBuLLyBaB 3HAYeHHA KOHTponto Ha 55,21%
(p<0.05). 3 21 i oo 28-0i AO6U eKcnepuMeHTy piBEHb
MaNOHOBOrO AianbAerigy NPOAOBXKMB MiABULLYBATUCh
i Ha OCTaHHIO JO6Y AochiaXKeHHs ctaHosuB 12,21+0,47
MMONb/KS, Wo Ha 58,98% (p<0,05) nepesuuLyBano no-
KasHMKaMW iHTaKTHOI rpynu. HeobxigHo BigmiTUTH, WO
Ma/IOHOBWUI AiaNnbAerif € Ay*Ke TOKCMYHOK PeYOBUHOLD,
O YMHMUTb MOLIKOANKYIOUUIA BMNAMB Ha MeMbBpaHu Kni-
TUH, AKUIA NPOSBAAETLCA NOPYLUEHHAM iXHbOI LiliCHOCTI,
L0 NPM3BOAUTDL 40 PO3BUTKY MATONOFYHMX 3MiH i YLIKO-
OXKEHHA TKaHWH. TakMM YMHOM, OTPUMaHi pe3ynbTaTtu
CBiZYaTb NPO Te, LLLO NPOTATOM TEPMiHY CNOCTEPEKEHHA
y TBAapWH BCiX AocnigHux rpyn Bigbysanaca focToBipHa
AKTMBALA MpPOLLEeCiB NEePeKUCHOro OKUCHEHHA Ainiais.
Mpn LubOMY 3CyB NPOOKCMAAHTHOI CUCTEMM NEreHb Nig-
[OCNIAHUX TBAapPWUH 3anMLLaBcA CTabinbHO BUPAXKEHUMU
00 KiHUA TEPMiHY JOCNIAXKEHHA.

BioximiYHWIA aHani3 romoreHaTy fiereHb LWOCTOi Fpynu
TBAapuWH, MOKa3as, WO 3aCTOCYBaHHA E€K30reHHOro rop-
MOHY MENAaTOHiIHYy A03BOAWAO 3HAYHO MOKPALMTM NO-
Ka3HMKWN MEepeKNCHOro OKMCHEHHA Ninifis. Tak, LWoaeH-
He BBEAEHHA MeNATOHiIHY NPOTArom ocTaHHix 10-Tn ai6
€KCNepPUMEHTY CMIPUANO 3HUMKEHHIO iIHTEHCUMBHOCTI MPO-
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LLeciB NEPEKMUCHOrO OKUCHEHHA NiNiAiB, Wo NiaTBepaXKy-
Ba/I0Cb 3MEHLLEHHSIM PiBHA BMICTy AiEHOBMX KOH'tOraTiB
Ta Ma/ZIOHOBOrO Aianbaerigy BigHOCHO TBApWH, AKi ne-
pebyBanu 6e3 Kopuryto Yoro BNANBY MenaToHiHy. BcTa-
HOBJ/IEHO, LLO piBEHb AiEHOBMX KOH'lOraTiB 3MeHLIMBCA
i Ha 10-y 0oby KopeKuii nepesullyBaB KOHTPOAbHUN
NoKasHMK aule Ha 11,79% makcumanbHO Habauskato-
YNUCb A0 NOKA3HMKIB IHTAKTHUX TBApPWH. Takunii pesynbTat
[OCTOBIPHO He Bigpi3HABCA Bif4, MOKA3HWKIB iHTAKTHOI
rpynu. Kopekuia menatoHiHOM crnpuana i 3MeHLWeHH!o
piBHA BTOPMHHOIO NMPOAYKTY MEPEKUCHOr0 OKWUCHEHHA
ninigis — manoHoBoro Agianbaerigy. BiamiyeHo, wo Ha
10-Ty noby KopeKLuji MenaToHiHOM piBEHb Ma/JlOHOBOTO
Oianbaeriay TakoXK NpakKTUYHO Aoxoaums Ao ¢isionoriy-
HUX BEIUYMH | KOAMBABCA Y MeXKax 8,62+0,43MMONb/KT,
TOAi AK Yy IHTAKTHOI rpynu AOCNiAKYBAHWI NOKA3HUK CTa-
HOBMB 7,68 + 0,21MMONb/Kr. TaKUM YUHOM [AOCTOBIPHOI
Pi3HML MiXK rpynamu NOpiBHAHHA He BCTaHOB/EHaA.
OTXKe, 33 YMOB HAAXOAXKEHHA PO3YMHY Xa0puay
KagMilo Yy KNITUHAX MOCUIOETbCA YTBOPEHHA aKTUBHMUX
bopM KKUCHIO Ta iHTEHCMIKYHOTbCA NpOoLEeCcH NepeKknUCHo-
ro OKMCHEHHA Ninigis. YCTaHOBAEHI B HALLMX AOCNIAXKEH-
HAX NPOOKCUAAHTHI epeKTU XN0puay KagMito y KNiTUHaX
NereHb, Y3roAXKylTbCA 3 pesynbTaTaMu eKcnepumeH-
TaNbHUX [OCNIAXKEHDb IHWWX aBTOPIB WOAO CTUMYAALT
npouecisa NepeKUCHOro OKUCHEHHA NiniAiB y nereHAx
3a YMOB BN/MBY Kagmito [6, 8, 10, 16]. BBeaeHHs eK3o-
reHHOro MefIaTOHIHY CNPUANO 3MEHLIEHHIO BMICTy Npo-
OYKTIB NEPEKUCHOTO OKMCHEHHA Ainigis, WO CBigyYMTb
Npo ynoBiNbHEHHA BibHOPAAMKANbHMX MpoLlecis. Ha
HOPMani3y4Ynin BNIMB MENATOHIHY Ta MOro aHaoriB Ha
CTaH NPOOKCMAAHTHOI CUCTEMW NEreHb 3a YMOB BM/IMBY

KagMilo Ta PO3BUTKY OKMUC/IIOBA/IbHOTO CTPECy BKa3yloTb
i iHWwi gocnigHukm [9, 13, 16].

BucHoBKM.

BBeaeHHA xn1opuay KagMito Ha BCix TepMiHax A4ocni-
OXEHHA CcynpoBoAyKyBanoca iHTeHcudiKkauielo npoue-
ciB ninonepokcnaauii, Wo npoaABasnoca 36ibleHHAM
BMICTYy NEPBUHHUX i BTOPUHHUX NPOAYKTIB NEPEKNUCHOTO
OKMCHEHHA NinigiB y romoreHaTax nereHb. BctaHoBAEHO,
IO NepLi ABa TUXKHA AOCNIAXKEHHA XapaKTepusysanmca
iHTEHCMBHMM HarpoMagKeHHAM MPOAYKTIB MNepeKuc-
HOrO OKMCHEHHSA ninigis, Ha 21-y noby 3apeecTpoBaHoO
3HUMEHHS BMICTY Ai€EHOBMX KOH'tOraTiB i MasiOHOBOrO
Aianbgeriay, a Ha 28 poby — Bigmiyanocs nigBULLEHHS
PiBHA MPOAYKTIB MEPEKMCHOro OKUCHEHHA Ainigis. Bu-
ABNEHi BioximiuHi 3MiHKM € cBigYeHHAM NpoABy aganTa-
LiIHO- KOMNEHCATOPHMX MeXaHi3MiB, CNPAMOBaHMX Ha
niagTPMMaHHA roMeocTasy. BBegeHHA eK30reHHoro me-
NATOHiHY NpPOTAroM ocTaHHix 10-Tn 46 ekcnepumeHTy
CYNpOBO/KYBANOCA 3HUMKEHHAM iHTEHCUBHOCTI Mpo-
Lecis ninonepoKkcMAaadii, Npo Wo CBiAYMIO AOCTOBIpHE
3MEHLWEHHA PiBHA NEPBUHHUX | BTOPUHHUX NMPOAYKTIB
NepeKNCHOro OKUCAEHHA Ta MaKCMMa/lbHe HAaBANKEHHS
X 3HaYeHb A0 NOKA3HMKIB HOPMW. TaKUM YMHOM, Mena-
TOHIH 3aBAAKM CBOIM aHTMOKCUAAHTHUM edeKTam € no-
TEHLMHO KOPUCHUM 3aC060M A5 3MEHLLEHHS MPOABIB
OKWC/IIOBA/IbHOTO CTPECY B IEreHAX LypiB, CNPUYNHEHO-
ro BBEAEHHAM X/10pUAY KagMito.

MepcnekTUBM NOAANbLUUX [OCNIAMKEHD.

Hagani nhaHyeTbCca NPoBECTM A0CNIAKEHHA 3MiH aH-
TMOKCUAAHTHOI CUCTEMM NEereHb LLYpPiB 33 YMOB BNMBY
XN0pnay KagMmito Ta iX KOpekKLii menaToHiHOM.
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NMPOOKCUAAHTHUIA CTAH TKAHWHU NIETEHD LLIYPIB B YMOBAX IHTOKCUKALLIT XZIOPUOOM KAOMIIO TA
KOPEKLIT MENATOHIHOM

MwwuyeHko B. B., YepHo B. C., Ye6oTap /1. ., Haiigiu O. B., Metposa O. I.

Pe3stome. PyliHyBaHHA LMBI/NIbHOI, XiMIYHOI Ta eHepreTMYHoI iIHGPACTPYKTYPU HaLWOi KpaiHW, obymoBAeHi Bi-
CbKOBUMMW AiaMMW, AKi cboroAHi BigbyBatoTbCsA Ha TepuTopil YKpaiHu, npmu3Benn Ao 3abpygHeHHA HaBKOAMULLHbOTO
cepefioBULLA BaXKKMMM METas1aMM Ta HAAXOAMKEHHSA iX B OPraHiam y KiIbKOCTAX, LLO MOXYTb CYyTTEBO NEpPEBULLYBaTU
rPaHUYHO AOMYCTUMI HOPMU. B opraHiami BaxKi meTanm MatoTb 34aTHICTb A0 BionoriyHoi KymynAaLii Ta npu3BoAATb
[0 BUHUKHEHHA MeTaboNiuHUX 3MiH | PO3BUTKY OKUCAOBaNbHOrO cTpecy. OcobamnBoi yBarn 3acnyrosyroTb CNOMYKU
KaZMito, OCKIZIbKM came Leli eleMeHT BiAHOCUTLCA L0 MepLIOro KAacy eKoorivyHoi Hebe3nekun Ta XapaKTepU3YETbCA
TPUBANMM NMepiogoM HaniBpo3naay B OpraHiami. IHFaNALIMHWI WAAX NOTPANAAHHA B OPraHism KaaMmito YNHUTb He-
raTMBHWI BMJIMB MepLU 33 BCE Ha CTaH OPraHiB ANXaNbHOI CUCTEMU, Ta MOXKE NMPU3BOAMUTU A0 HABPAKY i 3ananeHHsA
fNlereHb, PO3BUTKY MHEBMOHIT, aCTMK, PaKy Ta emdizemu, WO B yCix BUNaAKax byae CynpoBOAKYBATUCA SHUMKEHHAM
dYHKLUiT nereHb Ta cmepTio. 18 KopeKLii nopyLeHb, AKi BUHMKaOTb BHACNIA0K OKMC/H0BAIbHOIO CTPECy BUKOPUCTO-
BYIOTb MpenapaTti 3 aHTUOKCUAAHTHUMM BNACTUBOCTAMU. O4HUM i3 aHTMOKCUAAHTIB, AKMIM A0bpe NOrMHAE BiNbHi
paAnKanu i BONOAIE LWUMPOKMM CNEKTPOM TEPANEBTUYHUX eDEKTIB € TOPMOH enidizy — MeNaToHiH.

MeToto poboTn 6yno gocniakeHHa ocobansocTer 3MmiH GyHKLiOHANbHOrO CTaHY NPOOKCUAAHTHOT CUCTEMM Ne-
reHb LLypiB 32 YMOB iHTOKCUKALLiT XIOPMAOM KaaMito Ta 06IpyHTYBAHHA MOMKIMBOCTI iXHBbOT KOpeKLii MenaToHiHOM.

JocnifrkeHHs NpoBoAMIM Ha 36 CTaTeBO3PIMX BiMX camuax LypiB NiHil Bictap macoto 180-220 r., AKMX po3mno-
OiNVAW Ha WICTb rpyn — KOHTPOAbHY | N'ATb AOoCNiAHUX. TBApPUH NepLuol (KOHTPOALHOT) Fpynu YTPUMYBaAKU y CTaH-
OApTHUX yMoBax BiBapito 6e3 BnamBy foaatkosux dakTopis. TBapnHam Apyroi, TpeTboi, 4eTBepToi i N’ATOI rpyn BHY-
TpillHbOOYEepPeBMHHO BBOAMAN 0,029% BOAHMIA PO3UMH XI0PUAY KaAMito 3 po3paxyHKy 1,2 Mr/Kr macu Tifia TBapuHu,
Lo byae CNPUYMHATU NOLLKOAKEHHS NereHb. 3 MeTO NOPiIBHANBHOIO aHasi3y 6ioxiMiuHMX MOKa3HUKIB, LLYpiB A0-
CNiAHUX TPYN BUBOAM/IM 3 EKCMEPUMEHTY Y Pi3HI TepMiHUM aocnigxeHHs. MeTaboniuni 3miHK aocnigxysanu Ha 7-my,
14-1y, 21-y, 28-y poby pocnigxeHHs. LLypam woctoi rpynu BBoamam 1,2 mr/Kr macw Tina TBapuHM PO3UYUH X10puay
KaaMito NpoTArom 28-mu Aib i 3 MeToto KopeKL,ii MaToNorYHUX 3MiH, CMTPUYMHEHUX KaZMIEM BHYTPILLHbOOYEPEBUH-
HO BBOAMAMN MeNaTtoHiH (Bita-MenatoHiH BAT «KUIBCbKKIA BiTamMiHHMIA 3aBoA», YKpaiHa) y A03i 3,0 mr/Kr macw Tina
npoTarom 10 4i6 (3 19-o0i no 28-my 06y focniaKeHHs).

OTpuMmaHi gaHi cBig4aTb Npo Te, WO BBEAEHHSA X/10pnay KaaMito CynpoBoAKyBanoca iHTeHcMdiKaLieo npouecis
ninonepokcmnaadii, Wo npoasasnoca 36iNblEeHHAM BMICTy AieHOBMX KOH’toraTie i MasioHOBOro diasnbgerigy y ro-
MOreHaTax JiereHb Ha BCiX TePMiHaxX AOCNIAKEHHA Ta BKA3yBa/l0o HA PO3BUTOK OKUC/IOBAIbHOTO cTpecy. Mepuwi ABa
TUMKHA JOCNIOXKEHHA XapaKTepu3yBaanCA iHTEHCUBHUM HarpoOMaZXKeHHAM NMPOAYKTIB MEPEKUCHOTO OKUCHEHHA Ji-
niais, Ha 21-y noby cnocTepiranocs HesHayHe 3HUKEHHA BMICTY AiEHOBUX KOH'tOraTiB i MaloHOBOrO Aianbaerigy, a
Ha 28-my 06y — Biamivanoca NiaBULLLEHHA PIBHA NPOAYKTIB NEPEKMCHOrO OKMCHEHHS Niniais. BussneHi 6ioximiuHi
3MiHM € CBiAYEHHAM NPOABY aAanTaLiMHO- KOMNEHCATOPHUX MEXAHI3MiB, CNPAMOBAHUX Ha NIATPMMAHHA rOMeOoCTa-
3y. BBegeHHA eK30reHHOro MesiaToHiHy NPOTAromM OcTaHHIX 10-Tn Ai6 eKcnepuMeHTy CNPUANO 3HUMKEHHIO IHTEH-
CMBHOCTI NpoueciB NepeKMCHOro OKUCHEHHA NiNigis, Wo NigTBepAKYBaN0OCh 3MEHLEHHAM PiBHA BMICTY AiEHOBUX
KOH’toraTis Ta Ma/IOHOBOTO AjanbAeriay BifHOCHO NOKa3HWKIB TBAPUH, AKi nepebysanu 6e3 Bnansy KopekTopa. Mpu
LbOMY BigMi4aNoca MakcMManbHe HabnnKeHHA 3HaYeHb A0 NOKA3HMKIB HOPMU | LOCTOBIPHOT Pi3HULI MiX rpynamum
NoOpiBHAHHA He 6yN10 BUABAEHO. TaKUM YNHOM, MENAaTOHIH 3aBAAKM CBOIM aHTUOKCUAAHTHUM edeKTam € NOTEHLNHO
KOPMCHMM 3aCO0B0M A/151 SMEHLLEHHSA NPOABIB OKMCOBANIbHOMO CTPECY Y IereHAX LWypiB, CNPUYMHEHOrO BBEAEHHAM
XJI0pUAY Kagamito.

Kno4oBi cnoBa: xnopua Kagmito, LLYpW, IEereHi, AieHOBI KOH torati, MasioHOBUI Aianbaeria,.

PROOXIDANT STATE OF RAT LUNG TISSUE UNDER CONDITIONS OF CADMIUM CHLORIDE INTOXICATION AND
CORRECTION WITH MELATONIN

Pshychenko V. V., Cherno V. S., Chebotar L. D., Naidich O. V., Petrova O. I.

Abstract. The destruction of our country’s civil, chemical, and energy infrastructure, caused by military actions
currently taking place on the territory of Ukraine, has led to environmental pollution with heavy metals and their
entry into the body in quantities that can significantly exceed maximum permissible standards. In the body, heavy
metals have the ability to biologically accumulate and lead to metabolic changes and the development of oxidative
stress. Cadmium compounds deserve special attention, since this element belongs to the first class of environmental
hazard and is characterized by a long half-life in the body. The inhalation route of cadmium entering the body has
a negative impact primarily on the condition of the respiratory system, and can lead to edema and inflammation of
the lungs, the development of pneumonia, asthma, cancer, and emphysema, which in all cases will be accompanied
by a decrease in lung function and death. To correct disorders that arise due to oxidative stress, drugs with antioxi-
dant properties are used. One of the antioxidants that absorbs free radicals well and has a wide range of therapeutic
effects is the pineal gland hormone melatonin.

The aim of the study was to study the features of changes in the functional state of the pro-oxidant system of the
lungs of rats under conditions of cadmium chloride intoxication and to substantiate the possibility of their correction
with melatonin.

The study was conducted on 36 sexually mature white male Wistar rats weighing 180-220 g, which were divided
into six groups — a control group and five experimental groups. Animals of the first (control) group were kept in stan-
dard vivarium conditions without the influence of additional factors. Animals of the second, third, fourth, and fifth
groups were intraperitoneally administered a 0.029% aqueous solution of cadmium chloride at a rate of 1.2 mg/kg
of animal body weight, which would cause lung damage. For the purpose of comparative analysis of biochemical
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parameters, rats from the experimental groups were withdrawn from the experiment at different periods of the
study. Metabolic changes were examined on the 7th, 14th, 21st, and 28th days of the study. Rats of the sixth group
were administered 1.2 mg/kg of body weight of the animal with a solution of cadmium chloride for 28 days and, in
order to correct pathological changes caused by cadmium, melatonin (Vita-Melatonin, OJSC «Kyiv Vitamin Plant»,
Ukraine) was administered intraperitoneally at a dose of 3.0 mg/kg of body weight for 10 days (from the 19th to the
28th day of the study).

The obtained data indicate that the administration of cadmium chloride was accompanied by an intensification
of lipoperoxidation processes, which was manifested by an increase in the content of diene conjugates and
malondialdehyde in lung homogenates at all study periods and indicated the development of oxidative stress. The
first two weeks of the study were characterized by an intensive accumulation of lipid peroxidation products, on
the 21st day a slight decrease in the content of diene conjugates and malondialdehyde was observed, and on the
28th day an increase in the level of lipid peroxidation products was noted. The detected biochemical changes are
evidence of the manifestation of adaptive and compensatory mechanisms aimed at maintaining homeostasis. The
introduction of exogenous melatonin during the last 10 days of the experiment contributed to a decrease in the
intensity of lipid peroxidation processes, which was confirmed by a decrease in the level of diene conjugates and
malondialdehyde relative to the indicators of animals that were not exposed to the corrector. At the same time, the
maximum approximation of the values to the norm was noted and no significant difference between the comparison
groups was detected. Thus, melatonin, due to its antioxidant effects, is a potentially useful agent for reducing the
manifestations of oxidative stress in the lungs of rats caused by the administration of cadmium chloride.

Key words: cadmium chloride, rats, lungs, diene conjugates, malondialdehyde.
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PROGNOSIS OF PREGNANCY IN WOMEN WITH INFERTILITY DUE TO ENDOMETRIOSIS

USING A MATHEMATICAL MODEL AND LAPAROSCOPIC SURGERY
Bukovinian State Medical University (Chernivtsi, Ukraine)
dr.tofan.cv@gmail.com

Endometriosis and infertility are great problems in Ukraine and the whole world. The objective of the research
was to assess the possibility of the onset of spontaneous pregnancy in patients with endometriosis, to analyze en-
dometriosis influence depending on its location, to evaluate the effect of Anti-Mullerian Hormone (AMH) and the
number of antral follicles (NAF), and considering the above data to construct a mathematical model prognosticating
the onset of spontaneous pregnancy.

80 women participated in the research who underwent laparoscopic surgery due to infertility. During surgery,
Fallopian tube patency was diagnosed, and endometriosis was found which was excised later. Endometriosis was de-
scribed according to ENZIAN classification. The women had previously AMH level measured, ultrasound examination
was made, and NAF was calculated in the right and left ovaries.
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