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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.
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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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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

© V.V. Pshychenko, L.D. Chebotar, 2020 00



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 3 (73)

changes in the synthesis of melatonin that go lebpteysiological fluctuations can lead to disruptidrihe
body's own biological rhythms between themselvetherhythms of the body with the environment. The
use of artificial lighting at night helps to changgh the light regime and the duration of thetligiiect on
the body. Such a violation of the photoperiod isdming a part of the modern way and pace of lifeictv
is accompanied by serious changes in the healthsstahich are manifested in the morphological and
functional rearrangement of the organs in the v@daystems [2, 3, 4, 6]. In both cases, this toampanied
by the development of morphological and functiatenges in tissues and diseases of internal organs.

The purpose of our work was to study the morphological andctional changes in the pineal
gland, heart, stomach, lungs and intestines ofimatse conditions of the pineal gland’s hypofuaoanti

Materials and methods. The study was carried out on 24 sexually maturée rifdistar rats
weighing 240 - 280 g. For the experiments, maleswselected, since the level of melatonin in tleodl
plasma of females depends on the sexual cycle pfiageanimals were kept under standard vivarium
conditions. The hypofunction of the pineal glandswanulated by round-the-clock illumination withadw
fluorescent lamps with an intensity of 1000-1500 wkich were placed on both sides of the coop. The
exposure of the animal organism to light has beenex out for 30 days [1]. The use of this modalue
to several reasons. First, the use of other mesus) as pinealectomy or blinding of animals, is
accompanied by additional stress, which would ubtielly affect the histological state of the organder
study and the correct interpretation of the resalitained. Secondly, melatonin is synthesized bytheal
gland only under darkroom conditions, and it iserafly known that for white rats light intensity @0005
mV / cn? is sufficient to reduce the production of melatoriTherefore, this model, in our opinion,
reproduces the state of hypomelatoninemia.

At the end of the experiment, the experimental ailsrwere euthanized under light ether anesthesia
in strict compliance with the provisions of the tBpean Convention for the Protection of Vertebfatgnals
used for Experimental and Other Scientific Purpbggsasbourg, 1986), as well as the “General Ethic
Principles for Animal Experiments” adopted by thrstfnational congress on bioethics (Kyiv, 2001).

After removing the organs under study, they wermérsed in a fixing solution of 10% neutral
formalin. Using standard methods, the material @mabedded in paraffin blocks, from which sectionsave
cut with the thickness of gm and stained with hematoxylin and eosin. The higioal slides obtained in
this way were studied at various magnificationdhwitarl Zeiss” microscope, followed by photogramhin
the microslides with a “Canon G10 Wide” digitallexf camera.

Results of the study and their discussiorMicroscopic analysis of the pineal gland parenchyma
cellular composition revealed specific morphologzanges. An increase in the number of inactivé da
pineal cells, which are distinguished by an intebssophilic color, was established. Such cellular
structures are located in the parenchyma of thegpigland randomly, but in the immediate vicinifytlee
vascular wall's outer surface. As for light pinealtes, they constitute the absolute majority, bahould
be noted that the number of dark-nucleated lighe¢giocytes grows.

It was established that in most light cells, theleali practically do not contour. This fact is
explained by the excessive filling of the karyoptagith basophilic substance, in the form of homagers
structureless masses, which mask the cell nucledhis morphological feature indicates the trapnsitbf
light active pinealocytes to the population of ithae dark cells, which, under conditions of increds
functional activity, will pass into an active stafehus, dark and light pineal cells are morpholabic
reflections of various functional states.

It was revealed that in histological sections @&f piineal gland parenchyma of some experimental
animals, the phenomena of weakly expressed cytopilacuolization in individual pinealocytes were
noted. Such foci of pineal cells vacuolization laeated mainly in the periphery, but sometimes thisp
occur in the central part of the pineal gland (1ip.

On the part of the pineal gland’s vascular syste@malso revealed characteristic morphological
changes. So, in the lumen of intraorgan blood Vesbeth subcapsular and those located in the aentr
part of the pineal gland, disorders in the morphofional state of the blood formed elements were
revealed. Structurally, this is expressed in thieeatbn of erythrocytes with the formation of vasou
conglomerates, which almost completely overlap Itheen of the respective blood vessel. The gaps
between adjacent conglomerates of glued erythreate filled with eosinophilic substance, whiclais
coagulated mass of plasma proteins. This ratio é&tvwarious blood elements leads to impairmertsof i
rheological properties, and to occurrence of hypphtied endothelial cells in certain areas of thgcular
wall (fig. 2). A similar reaction of endotheliocytés accompanied by thickening of the wall andmaing
of the blood vessel's lumen. This phenomenon is@afly pronounced in arterioles and precapillary
arterioles.
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Fig. 1. Micrograph of the cellular composition bétrat pineal Fig. 2. Micrograph of rat pineal gland parenchymaer
gland parenchyma under the conditions of prolongatly light. conditions of light prolongation. Magn.: oc. x 18p. x 40.
Magn.: oc. x 10 ob. x 40. Hematoxylin-eosin stajnin Hematoxylin-eosin staining.

The histological picture of the heart in experinar@nimals is characterized by the presence of
pronounced cardiomyocytes damage foci in the lefttricular myocardium. In the foci of granulation
tissue development and in the lateral zone of nbmmgacardium, mitosis of connective tissue celigwen
vascular blood filling, moderate perivascular edesmaall hemorrhages, focal swelling and granulaofty
the intima in small myocardial arteries were offeand. Microscopically, dilatation of capillarienc
stasis, sludge phenomenon of erythrocytes, edemantefstitial tissue, perivascular hemorrhages,
aggregations of leukocytes along the peripheryhefischemic zone were observed. Muscle fibers lose
striation, glycogen, but are intensely stained weitisin. In the atrial myocardium, it is possiblaeveal
dystrophic changes in muscle fibers, areas of gigirificant deep degradation. Microscopic exaniimat
revealed a combination of dystrophy (protein, hyitrpfatty), atrophy and hypertrophy of cardiomytasy
there were foci of cardiomyocyte lysis and sclesosi

Limited foci of inflammatory infiltration were lotad subpericardially, and pronounced edema
was observed. These changes can be assessedreequance of the fibrous pericarditis development.
In the atrial myocardium, the occurrence of mitdigires could be noted. In the muscles of théeairt,
where both muscle and stromal cells proliferates can note morphological differences in the mitoses
of these cell: connective tissue cells
the state of separation are, naturally,
separated, their cytoplasm is basophilic,
and the mitotic figure of myocytes is
larger, the cytoplasm is lighter in
significant areas, chromosomes are
located within the muscle fiber. Most
cells are in the state of mitosis, with half
of all mitotic cells being in metaphase.

Under the prolonged illumination
conditions, circulatory disorders in the
form of capillary plethora with
perivasculitis and interstitial edema were
observed in rat lung tissue. In addition,
inflammatory changes were found: with

. II ' an increasing area of distelectases,
P, _ _ W bronchial obstruction with hyperplasia of

Fig. 3. Interstitial pneumonia in animals with 38yd pineal gland's |ymph9'd tIS§L_Je was gro_\/\_nng,_ bronchitis
hypofunction: 1 - capillary plethora; 2 - increasedea of distelectases;@nd interstitial alveolitis increased,

3 - bronchial obstruction; 4 - hyperplasia of lymijthtissue; 5 - emphysema.which can be considered moderate
Paraffin section. Magn.: ob.x 10, oc. x 20. Hemglioxeosin staining. intestinal pneumonia (ﬁg_ c

During the morphological study of the rat stomaishdiogical slides, it was found that the mucous
membrane is unevenly thinned, has micro-erosiamsjsicovered with desquamated epithelial celts (fi
4 A). The proper lamina of the mucosa is expandasla moderately pronounced inflammatory infiltmati
The stomach glands are of different sizes, mostgséc-enlarged and have atrophic changes. Bah th
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main and parietal cells have pale, narrow cytoplasthsmall hyperchromic nuclei. The submucosalrlaye
is expanded, has a swollen stroma.

=3 : , }
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Fig. 4 A. Micrograph of rat stomach tissues witblpnged B. Distribution of cellular elements of rat jejuregditheliocytes

hypofunction of the pineal gland. Paraffin sectidagn.: ob. x with a lack of melatonin. .Magn.:ob. x 10 oc. x Hematoxylin-eosin
10,0c. x 10. Hematoxylin-eosin staining. staining.

The muscle layer is thickened, muscle fibers arellew, unevenly hypertrophied. In the
submucosa, muscular and subserous membranes, iebgergpronounced inflammatory,
polymorphocellular infiltration is observed. Thengales show chronic active erosive gastritis with
glandular atrophy and thinning of the mucous meméra

When studying histological preparations of the jejon, it was established that intestinal crypts
and villi had a somewhat smoothed appearance duantdncrease in the number of mitotic
undifferentiated cells. To a lesser extent, gobkdis produced mucus. At high magnification of the
microscope, we noted the following features ofdisdribution of endocrinocytes: the cells had alwel
developed cytoplasm, almost all of its surface wasupied by well-contoured nuclei. Nuclear-
cytoplasmic ratio in some endocrinocytes was 08-Bleterochromatin of the nuclei had a lumpy
character and was located diffusely throughoutntiglear envelope. Nucleoli in the amount of 1-2) an
sometimes more, were mainly localized along theppery of the nuclei. In all fields of view of the
microscope, cells were found that were in differph&ises of mitosis and were characterized by high
proliferative activity (fig. 4 B).

Based on the distribution data of epithelial celisbliferative activity, the mitotic index is
22.31 %o. A characteristic feature is that the overlming majority of cells were in a state of mitoti
division, a large number of them being represetggbathological mitoses. Thus, the main pathology
(16.7%) was predominantly K-mitosis with chromosaagglomeration, characterized by blockade of cell
division in the metaphase as a result of damagetmitotic apparatus. It is represented by hypeakiped
and thickened chromosomes, which form a dense oorgghte - a clump. the second place was occupied
by a pathology of chromosome separation (9.6%Yach@rized by an uneven distribution of chromosomes
in mitotic centers and a delay in their entry ideughter cells. In addition, a small number of feislwere
observed, being the result of chromosome fragmientatith formation of a bridge, delaying and blawi
the formation of cytotomy.

Numerous studies have shown that the experimentalemof pineal gland hypofunction is
accompanied by a decrease in melatonin levelsiblttod plasma [9]. The results of our data indi¢chat
in response to the effects of round-the-clock lightmorphofunctional destructive changes take plaste
only in the pineal gland, but also in the studiesceral organs, which according to literature sesrc
indicate the development of specific pathologichhriges of inflammatory nature and consequent
reduction of the visceral organs’ functional acii, 6, 8].

7

TN

The results of the histological slides histomorplgidal analysis indicate that the violation of the
daily rhythm, that is, the change of day and nightdue to the stay of experimental animals in the
conditions of a disturbed photoperiod for a longdj affects the morphological status and functional
activity of not only the pineal gland but also neall visceral organs in animals.

1. In the pineal gland there is an adaptive momphetional restructuring of the parenchyma and
the vascular bed in response to the prolonged exeds light factors.
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2. In the myocardium microslides, dystrophic changad disturbances of the microcirculation
bed, increased separation of connective tissus it the presence of K-mitosis are observed.

3. In the tissues of the lungs, destructive chamgebserved, which are manifested by signs of
interstitial pneumonia.

4. Manifestations of the pineal gland’'s hypofunctisere also revealed in histological slides of
the rat stomach, in the form of moderately proneanchronic active erosive gastritis with the glands
atrophy and thinning of the mucous layer.

5. The revealed morphological changes in the jgjumdicate that the lack of melatonin sharply
increases the number of pathological mitoses, wimai indicate the presence of malignant tumorshét

same time, there is an increase in proliferatievid¢ in the jejunum of rats.
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MeTol0  JaHOrO  JOCHIUKEHHS OylO  BUBYCHHS
Mopdonoridaux i (yHKIIOHAIBHUX 3MiH emidisa, cepus,
[IUTYHKA, JIETEHb 1 KUIIIEYHUKA IIyPiB B YMOBaX TimoQyHKIIi{
emidizy. JocmimkeHHs mpoBeAeHI Ha 24 cTaTeBO3piIUX
camisix 1ypiB sinii Wistar,siki nepeOyBaiii B CTaHIapTHUX
yMOBaxX BIBapif0 B PEXKUMI IUJIOJOOOBOTO OCBITICHHS
nporsirom 30 guiB. B pesynprati  mpoBemeHHX
MIKPOCKOIIYHHUX JOCHIPKEHb BCTAQHOBJCHO, IO HecTaya
MEJIATOHIHY CYNPOBOIXKYETHCS E€PO3MBHUM TacTPUTOM 3
atpodiero  3a;mo3,  30imbHIEHHAM  nHpontidepaTHBHOL
AKTHBHOCTI 1 KiJIbKOCTi MATOJOTIYHUX MITO3iB B MOPOXKHIi
KHIIII IypiB, IO MOKE BKAa3yBaTH HA MOSBY 3JIOSKICHUX
myxJuH. BusBrneHo muctpodii, arpodii i rimeptpodii
KapAiOMIiOIIUTIB, OCEpPENKU  JI3HCYy  KapAiOMiOIIHTIB,
MOPYIICHHsT KPOBOOOIry 1 3amaibHi 3MIHM B TKaHHHAX
JICTEHIB, SKI MOYXHAa BBaXKaTH TOMIPHOIO 1HTECTII[IaIbHOIO
ITHEBMOHI €10
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Crarrsa Hagivoa 20.08.201%9.

BJAUSAHUE T'NIMNO®YHKI WU DITUDPU3A
HA CTPYKTYPY BUCHEPAJIBHBIX OPTAHOB
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Lenpto  maHHOTO  HCCNENOBaHUS  OBUIO  H3yYeHHE
MOpPGOJIOrHYEeCKHX U (QyHKIMOHAIBHBIX W3MEHCHUH snudusa,
cepAla, KelyJKa, JISTKMX M KHIIEYHWKAa KpPBIC B YCIOBHIX
runo@yHKmy smudusza. MccnenoBanms mnpoBeneHel Ha 24
[OJIOBO3pEJIbIX ~ camuax Kpeic JuHud ~ Wistar, koropsie
HaXOJWINCh B CTAaHJApPTHBIX YCIOBUSX BHUBAapus B PEKHME
KpyriocyToyHoro ocgemienus B teuenue 30 gHeil. B pesynbrare
NIPOBEACHHBIX MHKPOCKOIIMYECKHX HCCIIEI0BAaHNI yCTaHOBJICHO,
YTO HENOCTATOK MEJATOHMHA COMPOBOXKAAETCS 3PO3HBHBIM
racTpuToMm ¢ arpodueil xenes3, yBearndeHHeM IponnudepaTHBHOI
aKTUBHOCTH U KOJIMUECTBA MATONOTHYECKUX MHUTO30B B TOILEH
KHIIKE KPBIC, YTO MOXET YyKa3blBaTh Ha IOSBICHHE
3JI0Ka4eCTBEHHBIX OITyXoJiel. BersaBneHs! quctpodun, arpodun n
runepTpohun KapJMOMHOLIUTOB, ouaru J3HCa
KapJHOMHOIIUTOB, HapyIIeHUE KpOBOOOpaIieH s u
BOCIAJINTEIbHBIE H3MEHEHHs B TKaHSX JIETKUX, KOTOPbIE MOXHO
CUUTATh YMEPEHHONW UHTECTUIAIbHON THEBMOHUEH
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