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MOP®OJIOTTYHI OCOBJINBOCTI
JOKCOPYBINUH-IHIYKOBAHUX YPAKEHb
NEYIHKHU HA TJII HEAJIKOT'OJIBHOT'O
CTEATOT'EIIATHUTY
Maciosa I'.C., Ckpunnux [.M., €Epomenko I'.A.

B po06oTi [0CHiPKEHO TICTONIOTiYHI  0COOIMBOCTI
AQHTPAIMKIIH-IHAYKOBAaHUX ypaKeHb II€YiHKM Ha TIi
HEaJIKOTOJIbHOT'O CTeaTorenaTury. B pesynbrari npoBeaeHoro
JIOCITI/DKCHHS ~ BCTAQHOBJEHO, W0 y  TBapuH 3
CKCIICPUMECHTAJIFHUM HEAIKOIOJIbHHUM CTEaTOrelaTHTOM Yy
YacTOYKaX MEYiHKM BH3HAYCHO MOMIPHO BHPaXKEHY XKHUPOBY
JUCTPOQir0 TMedyiHKH 31 cIab0 BHPaXKEHOI OCEPEAKOBOIO
0inkoBOI0 auCTpodiero remaronuTiB. B rpymi TBapuH 3

AHTPALMKITiH-1HIyKOBaHHM YpaKeHHIM HEeYiHKU
BCTAHOBJICHUII ~ TIOMIpHUH  IEPUIOPTAIBHUA  HEKPO3
TeraToOUTIB HA TIi CIa0Ko BHpPaXeHOI ApiOHOKparersHOl
JKUPOBOL JUCTPOdii. Bupaxxenuit TOTAJILHUH

(ueHTpOIOOY IAPHHUIA 1 MepUIIOPTANBHHIN) HiArOCTPHIA HEKPO3
MeYiHKH Ha T IOMIPHO BUPaKEHOI >KHPOBOI IHCTPOdil
BUSIBIICHWA y  TBapuH 3  aHTPALUKIIH-IHIyKOBAaHUM
YPOKEHHSIM  IEYiHKM Ha T  EKCHePUMEHTAIBHOIO
HEaJKOTOJIBHOTO CTEaTOTeIIaTHTY .
KnarodoBi cioBa: HeankoronpHuil cTeaToremaTwut,
AQHTPALMKITIH-1HYKOBaHI ypa)KeHHs IEeUiHKH, IIypi.
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HEAJIKOT'OJIBHOT'O CTEATOI'EITATUTA
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B pabore nccneoBaHbl THCTOIOTHYECKHE OCOOCHHOCTH
AHTPAIMKINH-UHIYLIPOBAHHEIX NOPAKCHUH Ie4eHH Ha (oHe
HEaJIKOroJIbHOI'0 CTeaTorenaTura. B pesyabprare npoBe1eHHOTO
UCCIIEIOBAaHUsl ~ YCTAaHOBJIGHO, 4YTO y  JKMBOTHBIX C
SKCIIEPUMEHTAIBHEIM HEaJIKOTOJIbHBIM CTEATOTeNaTHTOM B
JIONIbKaX MEYEHHU BBISBIECHO YMEPEHHO BBIPAXKEHHYIO JKHPOBYIO
aucTpoduo mHedeHH co  cnabo  BBIPAKEHHOH 04aroBoi
0enkoBoil mucTpoduel renaTonuToB. B rpymme XHBOTHBIX C
AHTPALMKINH-UHIYIIPOBAHHBIM MOpakeHUeM TEeYeH!
YCTaHOBJICH YMEpEHHBIN NIEPUIIOPTAIBHBIH HEKpO3
TeraTonUTOB Ha (oHE cIa00 BEIPAKEHHOW MEJIKOKAINeIbHON
JKUPOBOM qucTpoduu. Bripasxennsiit TOTAJIBHBIN
(LeHTPOIOOYIAPHBIN U MEPHITOPTAIBHBIN) MOAOCTPHIA HEKPO3
TIeYCHU Ha ()OHE YMEPEHHO BBIPAXKEHHOI )KUPOBOH TUCTpOhHN
OOHapy’>XeH y >KUBOTHBIX C AaHTPALUKINH-WHIYyLHUPOBAHHBIM
HNOpa)XEHHeM Ie4YeHH Ha (OHE IKCIEPUMEHTAIBHOIO
HEaJIKOTOJILHOTO CTEAaTOTCIIATHTA.
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THE CONDITIONS OF MODELING ALCOHOLIC HEPATITIS
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The purpose of the work was to study the changdeihemomicrocirculatory bed of the liver andriie of the NO-ergic
system in their development under the conditionmadeling alcoholic hepatitis. At the early stagesodeling alcoholic hepatitis,
the thickness of the vascular wall of the centahyinterlobular artery and lobular arteriolesr@ases, while the thickness of the
vascular wall of the interlobular vein, the lobulanule and the sublobular vein decreases. Themsgek are associated with
dysregulatory changes in the nitric oxide cycleanliver. Dysregulatory changes are manifeste@dmyncrease in the activity of
inducible and constitutive isoforms of NO synthaagainst the background of decreased activity gihases in the absence of
statistically significant changes in the activifynitrate and nitrite reductases in the liver dénaith simulated alcoholic hepatitis.

Key words: liver, alcoholic hepatitis, nitric oxide cyclets.

The work is a fragment of the research project “Blexities of pathological changes developmentigedtive system
organs and development of their correction methpdtite registration No. 0120U100502.

Alcohol consumption is the seventh leading riskdafor various diseases, injuries and death. In
6.8% of deaths among men and 2.2% among womencéahse is alcohol abuse. The total cost of
eliminating the social consequences of alcohol gomtion makes more than 1% of the gross national
product for high- and middle-income countries, mbhaher than the budget for health care [5].
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Alcohol consumption is a major cause of liver dsssaand alcoholic hepatitis is a major chronic
alcohol-related disease. Worldwide, per capitatataconsumption is strongly correlated with motgali
from liver cirrhosis [5]. It is estimated that almd abuse is the causative factor in 60 typesséalies and
injuries and the simultaneous cause of at leagdihother ones [8].

Despite the significant importance of the problerd the large number of publications devoted to
the study of alcoholic hepatitis, the molecular h@tisms of alcoholic liver disease remain poorly
understood. The role of nitric oxide (NO) in inflamation of the liver remains ambiguous because NO is
reported to have both pro-inflammatory and antiaimimatory properties [4]. The amount of NO, time an
place of its synthesis are important factors ofbilogical impact. Among the nitric oxide-produgin
enzymes, the inducible isoform of NO synthase hagda range of effects. New evidences emerge and
lead to conclusion that the inducible isoform of M@nthase plays a key role in the initiation and
development of liver tumors, which are a frequamplication of alcoholic hepatitis [2].

The development of alcoholic hepatitis is inextrigalinked with the response of the liver
hemomicrocirculatory bed. Vascular tone, capill@gymeability directly depend on the NO-ergic systéithe
liver. Therefore, the study of changes in the N@essystem in the model of alcoholic hepatitis @sdmpact
on the resistant, metabolic and capacitive linkhefliver hemomicrocirculatory bed is a topicalis today.

The purposeof thework was to study the changes in the hemomicrolgtory bed of the liver
and the role of the NO-ergic system in their depeient under the conditions of modeling alcoholic
hepatitis.

Materials and methods.The experiments were performed on 30 white adukt&vimale rats
weighing 180-220 g. Animals were divided into 2ype: group | — the control (n = 6); group Il - aais
with simulated alcoholic hepatitis (n = 24). We slated alcoholic hepatitis by the method of forced
intermittent alcoholism for 5 days, with repetitiafter two days by intraperitoneal administratiéi ©.5%
ethanol solution in 5% glucose solution, at the cit4 ml / kg body weight [7]. The control grouggiuded
animals that were subjected to similar manipulaitimoughout the study, but injected saline. Caorolit
for keeping animals in the vivarium were stand&emoval of animals from the experiment occurred on
days 1, 3, 5 and 7 by taking blood from the rigimtvicle of the heart under thiopental anesthé&saum
and liver were studied. During the experiments rdoemmendations of the “European Convention fer th
protection of vertebrate animals used for experialeand other scientific purposes” were followed
(Strasbourg, 1986). Experiments were conductecdoradance with the “General Principles of Animal
Experiments” approved by the First National Congi#Bioethics, and the requirements of the "Praced
for conducting scientific experiments, experimesrisanimals” (2012).

In the serum of rats we determined the activityy-giutaminyltranspeptidase-GTP) using a
diagnostic kit, manufacturer NPP “Philisit-Diagriost.

The activity of inducible and constitutive isoformENO synthase [8], nitrite nitrate reductases
and arginases was determined in rat liver homogdit

Total NO-synthase (gNOS) activity was assesseditbiyengrowth after incubation of 10% liver
homogenate [1]. To determine the activity of cdngitte NOS (cNOS) to the first aliquot was added O.
ml of 1% solution of aminoguanidine hydrochlorigtending the incubation time to 60 min [8]. The
activity of inducible NOS (iNOS) was calculated e formulaiNOS= gNOSeNOS [8].

Nitrate-nitrite reductase activity was evaluateddxgucing the concentration of nitrites and nitsate
after incubation of 10% liver homogenate [1]. A@ge activity was determined by the increase of L-
ornithine in 10% rat liver homogenate after incidmatin phosphate buffer solution in the presence of
excess L-arginine [1].

For morphometric studies, the liver was fixed ifdBeutral formalin, poured into paraffin blocks,
from which semi-thin sections were prepared, whighre stained with hematoxylin and eosin.
Morphometric examination and microphotography wendormed using a microscope Biorex-3 BM-500T
with digital microphoto nozzle DCM 900 with programadapted for research data. We determined the
thickness of the vascular wall (by subtracting fribra value of the outer diameter of the inner dimef
the vascular wall) of central vein, interlobulatesies and veins, arterioles and venules of hepaibies
and sublobular vein.

Statistical processing of the results of biochemistudies was performed using pairwise
comparison using the nonparametric Mann-WhitneyhetProcessing of the results of the morphometric
study was performed using one-way analysis of wadaby the method of Kruskal-Wallis with the
subsequent use of pairwise comparison accorditigetexact Mann-Whitney test and taking into account
the correction for the multiplicity of comparisoascording to Bonferroni. All statistical calculat®were
performed in Microsoft office Excel and its extessReal Statistics 2019. The difference was consile
statistically significant if p<0.05. Data in tablepresented as mean * standard error of mean (Mm)

Results of the study and their discussiorBiochemical analysis of serum in rats, with simedat
alcoholic hepatitis, showed an increase in theviagtdf y-GTP on the 3rd and 5th day of the experiment,
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by 2.06 and 1.7 times respectively, compared tadmrol (p <0.05) and by 2.06 times on day 3 camga
to the activity ofy-GTP on day 1 of the experiment (p <0.05) (tab.dn.day 7 of the experiment, the
activity of y-GTP in the serum of rats decreased by 1.56 timegared with the activity oGTP on day
5 of the experiment (p <0.05).

Table 1
Activity of y-glutaminyltranspeptidase in the serum of rats withexperimental alcoholic hepatitis, M+m

Groups of animals

Parameters Control 1st day 3rd day 5th day 7th day
Activity of y-glutaminyl- 0.670.04 0.670.05 1.3840.16* 1.1440.09* 0.7350.0
transpeptidaseycat / |

* - p<0.05 compared to the control group of ratspx0.05 compared to the previous term of the expnt.

The activity of cNOS in the liver of rats, with sitated alcoholic hepatitis, on the 3rd, 5th and 7th
day of the experiment was increased by 1.93, Intl51e67 times, respectively, compared to the cofpro
<0.05) (tab. 2). On the 5th day of the experim#ra,activity of cNOS in the liver of rats decreabgdlL.68
times compared with the activity of cNOS on the 8ay of the experiment (p <0.05). On the 7th day of
the experiment, the activity of cNOS in the livérrats increased by 1.45 times compared to theifcti
of ctNOS on the 5th day of the experimgt@.05).

Table 2
Biochemical parameters in the liver of rats with eperimental alcoholic hepatitis, M+m
. . Groups of animals

Parametergymol / min per g of protei Control 1st day 3rd day 5th day 7th day
Activity of constitutive NO synthases | 0.027+0.0003 0.052+0.00f 0.052+0.0046.031+0.001**| 0.045+0.001*
Inducible NO-synthase activity 0.16+0.02 1.0740.15*| 0.72+0.077 0.14+0.02 0.85890
Nitrite reductase activity 3.11+0.51 3.4+£0.42 2.54+0.48 1.23+0.131 4.98+0.62
Nitrate reductase activity 3.71+0.81 3.76+0.59 4.52+0.69 1.32+0.2*/ 6.07+1.36*
Arginase activity 1.8+0.1 1.69+0.53 0.22+0.011 0.18+0.01* 0.53+0.01*"

* - p<0.05 compared to the control group of ratspx0.05 compared to the previous term of the exmt.

The activity of INOS in the liver of rats simulatattoholic hepatitis on days 1, 3 and 7 of the
experiment increased by 6.69, 4.5 and 5.31 tirespactively, compared to the contpk(.05). On day
5 of the experiment, the activity of INOS in theell of rats decreased by 5.14 times compared to the
activity of INOS on day 3 of the experimepk(Q.05). On the 7th day of the experiment, the #gtiof
iINOS in the liver of rats increased by 6.07 timempared to the activity of INOS on the 5th dayhef
experiment <0.05).

The activity of nitrite reductases in the liverrafs, which simulated alcoholic hepatitis, on the 5
day of the experiment was reduced by 2.53 timegpeoed to the controp€0.05). On the 7th day of the
experiment, the activity of nitrite reductaseshe tiver of rats increased by 4.04 times compaoeihe
activity of nitrite reductases on the 5th day & éxperimentp<0.05).

The activity of nitrate reductases in the liverats, which simulated alcoholic hepatitis, on the 5
day of the experiment was reduced by 3.42 timespeoed to the activity of nitrate reductases on3tttk
day of the experimenp€0.05).

The activity of arginases in the liver of rats, alhisimulated alcoholic hepatitis, on the 3rd, 5th
and 7th day of the experiment was reduced by 8A&nd 3.4 times, respectively, compared to thérabn
(p<0.05). On the 7th day of the experiment, the &gtof arginases in the liver of rats increased2t34
times compared to the activity of arginases orbtheday of the experimeny<0.05).

A morphometric study of the hemomicrocirculatorydbef the liver of rats, with simulated
alcoholic hepatitis, revealed that the thicknesthefvascular wall of the central vein of the rdispatic
lobe increased by 1, 3 and 7 days of the experimespectively, by 2.19, 2.04 and 1.39 times coegar
to the control §<0.05) (tab. 3). On the 5th day of the experimtrd,thickness of the vascular wall of the
central vein of the rats’ hepatic lobe decreasetl. B§ times compared to the thickness of the vaseuaill
on the 3rd dayp<0.05).

The vascular wall thickness of the interlobulaegrtof the liver of rats, with simulated alcoholic
hepatitis, increased on the 1st, 3rd and 5th dityeexperiment by 1.28, 1.54 and 1.51 times retbpady,
compared to the contrgd€0.05). On day 7 of the experiment, the vasculdirthigkness of the interlobular
artery of rats decreased by 1.59 times comparé#tetgascular wall thickness on daypsQ.05).

The vascular wall thickness of the hepatic loberafes in rats, which were simulated alcoholic
hepatitis on the 3rd, 5th and 7th day of the expent increased by 2.28, 2.54 and 2.54 times rasphbgt
compared to the contrgi€0.05). On day 3 of the experiment, the vasculdirtiviakness of the hepatic lobe
arterioles of rats increased by 1.83 times compi@réluk vascular wall thickness on the 1st ¢ay0(05).
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Table 3
Morphometric parameters of the hemomicrocirculatory bed
of rats with experimental alcoholic hepatitis, M+m
P Groups of animals
arameterg;m Control 1st day 3rd day 5th day 7th day|

Vascular wall thickness of the central vein 1.1340.| 2.47+0.12* 2.3+0.15*% 1.31+0.07 1.57+0.09*
Vascular wall thickness of the interlobular artefy 3.48+0.06 | 4.46+0.26% 5.37+0.06% 5.27+0.12*  3.324M1
Vascular wall thickness of the lobular arteriole 69x0.06 0.86+0.05| 1.57+0.15* 1.7540.17 1.75+0.11*
Vascular wall thickness of the lobular venule 22485 | 1.39+0.07% 1.04+0.08* 1.11+0.03f  1.08+0.07*
Vascular wall thickness of the intelobular vein #0.21 1.5140.1* 1.7940.07*| 3.34+0.23** 2.2+0.14%"
Vascular wall thickness of the sublobular vein 4@®37 | 2.85+0.08* 2.71+0.35*) 2.12+0.09Ff 1.96+0.07*

* - p<0.05 compared to the control group of ratspx0.05 compared to the previous term of the exmt.

The vascular wall thickness of the hepatic lobeulen of rats, with simulated alcoholic hepatitis,
decreased on the 1st, 3rd, 5th and 7th day obdberenent by 1.63, 2.17, 2.04 and 2.09 times rdspay,
compared to the contrqb{O 05).

Flg 1. Central vein of rat liver under condition$ alcohollc hepatltls S|mulat|on Magnlflcatlon ehs x 40, Eyepiece x 10.
A — control group of animals; B <'1day of experiment; C X%Hay of experiment; D -5 day of experiment; E “day of experiment.
The vascular wall thickness of the liver

interlobular vein of rats with simulated alcoholic
hepatitis, decreased on the 1st, 3rd, 5th and&aith d
of the experiment by 3.16, 2.66, 1.43 and 2.174ime
respectively, compared to the contret(.05). On
the 5th day of the experiment, the vascular wall
thickness of the rats’ interlobular vein increabgd
1.87 times compared to the vascular wall thickness
on the 3rd dayp<0.05). On the 7th day of the
experiment, the vascular wall thickness of the' rats
interlobular vein decreased by 1.52 times compared
to the vascular wall thickness on the 5th day
; (p<0.05).

The vascular wall thlckness of the I|ver sublobwlain in rats with simulated alcoholic hepatitis,

decreased on the 1st, 3rd, 5th and 7th day obdberinent by 1.69, 1.78, 2.28 and 1.22 times rdspay,

compared to the contrgh€0.05).
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On the first day of modeling, alcoholic hepatitesttuction of hepatocytes does not occur, because
v-GTP activity is within the levels of the controfogip of animals. An increase in the vascular wall
thickness of the central vein and the interlobaléery can be considered signs of damage to thessels
(fig. 1B). A decrease in the vascular wall thickmesthe lobular venule and the interlobular arasoular
vein may occur in response to a pressure decradbe capacitive link of the hemomicrocirculatosdb
of the rats’ liver (fig. 2B). A possible reason tbe described changes on the first day of theraxpet is
the action of nitric oxide, produced by inducibl®Synthase.

On the third day of modeling alcoholic hepatitise whserved a cytolysis of hepatocytes as
evidenced by the increase in the activity-@ TP in the blood serum of rats. The dynamics @inges in
the vascular walls thickness of the studied vessetbe third day remains the same as on thed@g(fig.
1C, 2C). The role of constitutive isoforms of NOattyase in the increased production of nitric oxitthe
rats’ liver with simulated alcoholic hepatitis. Cpatition between NO synthases and arginases for the
substrate increases and leads to a decrease actikigdy of arginases in the rats’ liver with siratéd
alcoholic hepatitis. A possible reason for the dase in the activity of arginases in the rats'rlivay also
be alcohol-dependent change in the polarizatiougfffer cells by M1 phenotype through activation of
NF-xB transcrlptlon factor [2].

Fig. 2. Liver triad of rats under the conditionsneddeling alcoholic hepatitis. Hematoxylin and eostaining. Magnification: x 400.
A — control group of animals; B St1day of experlment C “’ajay of experiment; D -5 day of experiment; E -"™ay of experiment.

: On the fifth day of modeling alcoholic
hepatitis, the activity of-GTP in the blood serum
of the rats’ liver with simulated alcoholic hepastjt
remains at a high level. The vascular wall
thickness of the central vein decreases, and that o
the interlobular vein increases compared to the
previous term of the experiment (fig. 1D, 2D).
Production of nitric oxide in the rats’ liver oneth
5th day of modeling alcoholic hepatitis is reduced
from all studied isoforms of NO synthase, as
evidenced by the decrease in the activity of INOS
and cNOS to the level of the control group animals.

/i : ol vl Nitrate-nitrite reductive mechanism of nitric ox
production in the rats’ Ilver with S|mulated alcdibchepatitis, also reduces its activity. Thusthie rat
liver on the 5th day of modeling alcoholic hepatttiere occurs a dysregulation of nitric oxide picitbn,
confirmed by a decrease in the activity of argisaBlD synthases and nitrate-nitrite reductasessiiple
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cause of this phenomenon may be a deficiency afghetion substrate for arginases and the deposifio
nitric oxide, which was synthesized in large quiggiat the previous stages of the experimenherfdarm
of nitrosothiols.

On the seventh day of modeling alcoholic hepatitis, activity ofy-GTP in the blood serum of
rats is reduced compared to the previous perioth@fexperiment. The vascular wall thickness of the
interlobular arteries and veins in the rats’ lidecreases compared to the previous period of {herenent
(fig. 1E, 2E). Production of nitric oxide in thevdir of rats with simulated alcoholic hepatitisnsneased
by NO synthases and nitrite reductases. Arginalsesiacrease their activity. These changes may be
associated with an increase in the amount of satestor NO synthases and arginases functioninben t
rat liver, which is associated with the activatiohautophagy. Autophagy, caused by alcohol, leads t
increased protein catabolism. Short-term alcoholomption increases the autophagy of mitochondria
and damaged proteins, while activity of proteosapnatein degradation and lysosome formation deeseas
[3]. Prolonged alcohol consumption, on the otherdhaieduces autophagy [3].

An important role in alcoholic liver damage is ptayby the macrophage link of the immune
system. It is proved that the destruction of Kupéfells by gadolinium chloride leads to a decrendbe
intensity of inflammation in the conditions of alewic hepatitis [4]. There is a hypothesis thattthasition
of liver macrophages to the proinflammatory M1 pbtgpe during alcohol consumption is associated with
damage to the intestinal mucosal barrier by ethaheh taken orally [5]. Damage to the intestinatosal
barrier leads to increased entry of bacterial lggpgaccharides into the liver, which provokes pakion
of liver macrophages by M1 phenotype through Ti&k-Feceptors type 4 [6].

However, the relevance of this hypothesis in oypreginental model is questionable. This is due to
the fact that our experimental model of alcohobpdtitis involves intraperitoneal administratiorettianol
in the experiment. Therefore, ethanol-dependentadanto the intestinal mucosa during this period is
debatable. Studying the activity of marker enzymemacrophage polarization (iNOS, arginase) we can
indirectly claim the predominance of M1 polarization the 3rd and 7th day of modeling alcoholic tigpa
in rats. On the first day of the experiment, thiévag of INOS increases, which may indicate thejibpaing
of changes in the polarization of liver macropha@esthe fifth day of alcoholic hepatitis simulatjaespite
the fact that the activity of INOS decreases tai@slin the control group of animals, it can be edgthat rat
liver macrophages are mostly in M1 state, becawesadtivity of arginases is significantly reduced.

Taking into account the changes in marker enzynfesacrophage polarization (iNOS and
arginase) and the features of the experimental made can note that the change in macrophage
polarization is more associated with alcohol-depemdamage to hepatocytes than with alcohol-depgnde
damage to the intestinal mucosa.

An the early stages of modeling alcoholic hepatitise vascular wall thickness of the central vein,
interlobular artery and lobular arterioles increaseghile the vascular wall thickness of the intbdlar
vein, the lobular venule and the sublobular veicréases. These changes are associated with desi@gul
changes in the nitric oxide cycle in rat liver.

Disregulatory changes are manifested by an incrieetfee activity of inducible and constitutive
isoforms of NO synthases against the backgrourileofiecreased activity of arginases in the absehce
statistically significant changes in the activitf rotrate and nitrite reductases in the liver ofsraith
simulated alcoholic hepatitis.
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PEAKIISA TEMOMIKPOLIUPKYJISITOPHOI'O
PYCJIA IEYIHKH TA 3MIHU
B ®YHKIIOHAJIBHOMY CTAHI HUKJIY
OKCHULY A30TY 3A YMOB MOJEJIOBAHHS
AJIKOI'OJIBHOI'O TEITATUTY
Muxkuterko A.O., Epomenko I'.A.

Mertoro poboTu Oyio BUBYHUTH 3MiHH
FeMOMIKPOLPKYJIATOPHOro pycia nedinku ta posns NO-
epriuHoi CHCTEMH B iX PO3BHTKY 38 YMOB MOJICIIFOBAHHS
QIKOrOJILHOTO ~ rematuty. Ha  paHHIX — TepMiHax
MOJIEJTIOBAHHS JIKOTOJIBHOTO I'eaTUTy TOBIIMHA CYJMHHOT
CTIHKM IIEHTpPaJbHOI BEHH Ta MDKYacTOYKOBOI apTepii i
YaCcTOYKOBOT apTepiou 301IbIIY€ThCS, @ TOBIIHUHA CY THHHOT
CTIHKM MiXKYaCTOYKOBOI BEHH Ta YacTOYKOBOI BEHYIH i
ITi[4aCTOYKOBOT BEHHM 3MEHILYEThCS, LIO IIOB S3aHO 3
JM3PETYJIATOPHUMH 3MiHAMH B LHKJII OKCHIy a30Ty B
MeYiHIi [rypiB. JW3perymaTtopHi 3MiHH MOJATAlOTh Yy
30UIBIICHH] aKTUBHOCTI 1HAYIIMOEIEHOT Ta KOHCTUTY THBHUX
i30opm NO-cuHTa3 Ha QOHI 3HIKEHHS aKTHBHOCTI apriHa3
3a BiICYTHOCTi CTATHCTHYHO 3HAUYYIIUX 3MiH B aKTUBHOCTI
HITpaT- Ta HITPUTPEOYKTa3 B IIEUiHII MIypiB, SKHUM
MOJIEITIOBAJIY AJIKOTOJIBHUH TeTaTHT.

KiarouoBi cJjioBa. mediHka, ajkoOrojbHUH TI'ENaTuT,
LIMKJI OKCHAY a30Ty, LIypH.

Crarrs Hagiiinnia 12.07.201%.

PEAKIIUSI TEMOMUKPOLIIUPKYJIAATOPHOI'O
PYCJIA IIEYEHU U UBMEHEHNUSA
B ®YHKIIMUOHAJIBHOM COCTOSHHNHU HUKJIA
OKCHJA A30TA ITPH YCJIOBUHA
MOJEJIMPOBAHUSA AJIKOI'OJIBHOI'O I'EITATHUTA
Muxurenko A.O., Epomenko I'.A.

Hemnsro pabotst OBLTO HU3yYUTh HM3MEHEHUS
reMOMHUKPOLIUPKYJIATOPHOrO pycina medeHn u  pons  NO-
OPTUYECKOH CHCTEMBI B HMX pasBUTHH B  YCJIOBHSX
MOJIETIMPOBAHMS aJKOroNbHOro rematuta. Ha paHHMX cpokax
MOJICJIMPOBAHMS AJKOTOJIBHOIO TelaTHTa TOJIIUHA COCYAUCTON
CTEHKU IIEHTPAJbHOW BEHbl M MEXAOJIBKOBOM apTepuu u
BHYTPHUJIONIBKOBOH apTepUONBl  YBEIMYMBACTCS, a TOJIIMHA
COCYJMCTON CTEHKH MEXIO0JIbKOBOM BEHBI, BHYTPUIOJIHKOBOU
BEHYJIBl M TOANOIBKOBOM BEHBI YMEHBINAETCS, YTO CBA3aHO C
JUCPETYJSITOPHBIMH M3MCHEHHMSIMM B ILHUKJIE OKCHIA a30Ta
MIEYCHH KpBIC. JMCPETyIATOpHBIE M3MEHEHUs 3aKII0YaloTCs B
YBEJIMYEHUU AaKTHBHOCTH MHAYIMOCNBHOW M KOHCTHTYTHBHBIX
m3opopm NO-cuHTa3pl Ha (QOHE CHHKEHHS aKTHBHOCTH
apruHasbl OpH  OTCYTCTBMM  CTaTUCTHYECKH  3HAUMMBIX
HW3MEHEHUH B aKTUBHOCTH HHUTpAT- ¥ HUTPUTPEIYKTa3 B IICUCHU
KPBIC, KOTOPBIM MOZEINPOBANIN AIKOTOJIbHBIN IeMaTHT.

KrodeBrble ciioBa: NeYeHb, aIKOTOJIBHBIN [ENaTUT, LUK
OKCHJIa a30Ta, KPBICHL.
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INFLUENCE OF PINEAL GLAND’S HYPOFUNCTION ON THE STR UCTURE
OF VISCERAL ORGANS

e-mail: pshychenko85@gmail.com

The purpose of this work was to study the morphioldgnd functional changes in the pineal glandrthstomach, lungs
and intestines of rats in the conditions of theepirgland’s hypofunction. The studies were caraetlon 24 sexually mature male
Wistar rats, which were kept in standard vivariwnditions with round-the-clock lighting for 30 dayss a result of the performed
microscopic studies, it was found that the lacknefatonin is accompanied by erosive gastritis aftbphy of the glands, an increase
in proliferative activity and in the number of palibgical mitoses in the jejunum of rats, which nradicate the genesis of malignant
tumors. Dystrophies, atrophy and hypertrophy ofdicanyocytes, foci of cardiomyocytes’ lysis, cirdalgy impairment and
inflammatory changes in lung tissues, which candmsidered moderately expressed intestinal pneaaere revealed.

Key words: pineal gland, pinealocytes, hypofunction, cardiooyes, intestinal pneumonia, gastritis.

The work is a fragment of the research project “kgas of metabolism and morphofunctional conditidrvisceral
organs exposed to the influence of environmenkalardous factors”, state registration No. 0118UB093.

Among the physiological characteristics of livingyanisms, the fundamental one is the rhythm of
their activity, which manifests itself in the paticity of many functions, circadian rhythms, andsanality
[5, 9]. The pineal gland is considered to be tharetlink that provides the body with informatiabout
changes in the light regime. The secretion prodfiche pineal gland is the hormone melatonin, which
regulates the body's biorhythms, both directlydiifg cells and by changing the secretion of ofisemones
and biologically active substances, which concéintravaries depending on the time of day [7, 8]ridias
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