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¢dopmu cunmio PH(NCs)2. Tokcnunuii epext HanouactTuHok — noHHOM  opmbl  cBunna  PB(NCa)2.  Toxcuueckuii  addext
CBHHIIIO CIIOCTEPIiraBcsi B OCHOBHOMY B KapAiOMIOLMTax  HAHOYACTHIl CBHHIA HAOIIFOAAJICS B OCHOBHOM B KapIHOMHOLIMTAX
MiOKap/ia mepezcepIb, B TOH Yac sIK CTIHKA aOPTH 3aIMIIaiacsl — MHOKapia MpeCepauii, B TO BpeMs Kak CTeHKa aOpThl OCTAaBajIach
Maibke iHTakTHOO. HallOinpll BUpakeHI CTPYKTYpHi 3MiHM HOYTH HMHTaKkTHOH. Haubornee BbIpaKeHHbIE CTPYKTYpPHbIC
criocTepirajiucss B JIEreHsX Ta OpoHXaxX, W0 MOXe OyTH HM3MCHEHHs HAGJIONAINCH B JICTKHX M OpOHXax, YTo MOXET ObITh

00yMOBIICHO CTTIOCOOOM BBE/ICHHSA TOKCHUKAHTIB. 00yCTIOBIIEHO CIIOCOOOM BBEICHHS TOKCUKAHTOB.
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ULTRASTRUCTURAL REMODELING OF RAT SUBMANDIBULAR GLA NDS
IN CHRONIC ETHANOL INTOXICATION
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The study presents a detailed analysis of theritr@scopic structure of the rat submandibulardgain chronic ethanol
intoxication at the later stages of the experimbrias been established that prolonged exposusthtmol at the later stages of
the experiment was characterized by the appeam@nsigns of adaptive-compensatory responses opdnenchymal elements
[nd vissfs [f thObl[Td mIr[vsullr sCstim with thC CmFgh[T]f dCstr[Th{T Thingls [hd [TTTtC8(s Of dultll [TTth[1kim;
however, no complete regeneration of the structizre detected.
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The work is a fragment of the research project “Exmental morphological study of the effect of gngserved cord
blood products and embriofetoplacental complex (EfRliphereline, ethanol and 1 % methacrylate om tiorphofunctional
condition of several internal organs”, state regéton No. 0119U102925.

Chronic ethanol intoxication causes multiple aliers in the structure and functions of the oral
cavity organs; however, the study was focused enpiievalence and intensity of diseases of the oral
mucosa and periodontal diseases. The findings slae@n that alcohol consumption is accompanied by
salivary dysfunction, as well as the destructivarges in the salivary glands; however, these dataften
fragmentary and sometimes ambiguous [6]. Ethylra@tadue to its physicochemical properties, is able
easily penetrate through the cell membranes and bath direct and indirect toxic effects, whichdsao
the matrix and transport dysfunction of membranes the formation of adaptive changes in long-term
effect of ethanol, manifested by elevated cholettehickening of the phospholipid layer and higher
membrane density, which in turn is accompanied Itsrations in the mode of functioning of enzyme,
receptor and immune complexes [2].

Electron microscopic method, used to investigai@siructural changes in tissues, has established
that at the early stages of the experiment, chretiianol intoxication causes significant changdsaitin
parenchymal elements and vessels of the blood w@Esowlar system, which is expressed by intensidinat
of secretion in the acini and increased functi@wivity of the ductal system; therefore, the stodythe
effect of ethanol at the late stages enablesadisot of a full picture of restructuring of thémuandibular
glands during the experiment.

The purposeof the work was to study structural changes inelleenents of the rat submandibular
glands’ lobules in chronic ethanol intoxicatiorlate stages of the experiment.

Materials and methods.20 outbred albino rats were involved into elestnaicroscopic study.
The rodents were administered with 12 mg/kg 40aeth 4 times a day directly into the stomach [4].
The animals were killed under 25 mg/kg thiopenta¢sihesia overdose on day 12 and 30 of the
experiment. The fragments of submandibular glanel®vembedded into epon-812 according to standard
procedure [1].

Ultrathin sections were made on the LKB-3 (Sweddtramicrotome. Contrast staining of the
sections were performed first with 1% uranyl aaetstlution in methanol, and then with lead citrate
according to Reynolds [1].

The sections were studied in the PEM-125K eleatnaroscope (serial number 38-76, TU 25-07-
871-70) at accelerating voltage (50 - 75) kW.
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Animal housing and experiments on them have bemiedaout in compliance with the “General
Ethic Rules for Conducting Experiments on Animabstiopted by the | National Congress on Bioethics
and the requirements of international principlestied “European Convention for the Protection of
Vertebrate Animals Used for Experimental and O®aentific Purposes” [7].

Results of the study and their discussiorOn day 12 of the experimental model of chronic ettha
intoxication in the cells of the acini an eccenpasition and compaction of nuclei of irregular ghavas
noted and increase in the amount of heterochromaobserved. The number of secretory granules in
the cytoplasm decreased. They were of differenindtars, different densities of contents, oblong and
conjoined in places. In some epitheliocytes ofdhmi there were electron transparent vacuolesgtwhi
were located near the nucleus. In the intercellsji@ces, cytoplasmic evaginations on the laterédses
and extended fissures near the basal surface wezeted (fig. 1a).

Venules with signs of edema of the vascular walfev®und in the periductal interstitium.
Endotheliocytes had elongated shape. The lumerhefvessels was completely filled with blood
corpuscles, as evidenced by previously obtainea flam the morphometric study, where on day 12 the
thickness of the vascular wall significantly incsed by 20.1% compared with day 9 of the experirapdt
was by 6.3% greater compared to the value in clanfpo<0.05) [3]. Interstitial tissue was represehby
amorphous substance and collagen fibers (f|g 1b)

Fig. 1a ExtenS|on of flssures in the seromucotlls cé Fig . 1b. ‘Venule in the interstitial tissue on dla& of the
the acini of rat submandibular glands on day 1#hefexperiment. experimental model of chronic ethanol intoxicatidBlectronogram.
Electronogram. 6000xmagnification. 7000xmagnification.

The cells of the striated ducts had a prismatigppehd@he nuclei were enlarged, oblong with a
predominance of euchromatin. A decrease in thehnaditthe folds of the basal striation, a decrease i
the number of mitochondria was noted. The basemesmbrane was smooth. In the periductal
interstitium, amorphous substance predominatedtieerollagen fibers, and capillaries with endatiel
cells of elongated irregular shape were found. Gieplasm of endothelial cells was filled with difént
electron density contents and transport vesictethd lumen of the capillaries erythrocytes werloog
(fig. 2a).

Flg 2a. Caplllary in the penductal |nterst|t|umf o Fig. 2b. Detachment of plasmalemma of the grarnulm:ts of
submandibular glands in rats of the experimentaligron day 12 of rat submandibular glands on day 30 of the experinkg#actronogram.
the experiment. Electronogram. 8000xmagnification. 7000xmagnification.
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On day 30 of the experiment in the cells of thena¢he nucleus moved to the center of the cells
and numerous electron-light granules of variougpebavere detected. Dark electron-dense gaps of the
cytoplasm were found on the basal surfaces. Grauuiets in rats are responsible for maintaining and
providing a system of local mechanisms for regalatrascular blood supply. Their epitheliocytes had
basally located nuclei with a pronounced polymosphof the granules, which were different in sizd an
mostly electron-dense. Large fissures of variowspsel were detected between the plasma membrane
and the basement membrane (fig. 2b). In some oélkhe ductal epithelium, heterogeneity of the
cytoplasm with electron-light vacuole-like struaarwas noted; the nuclei were of various shapes,
hyperchromic, and cells with crescent-shaped nweége detected, the central part of which wasdille
with transparent content (fig. 3a). Elongated fissuwere noted in the cells of the striated duttha
border with the basement membrane. Fibroblastsadiatent bundles of collagen fibers were detected
among the amorphous substance in the surroundirigcpear interstitium. Small lymphocytes and
macrophages were noted (fig. 3b).

etk

Fig. 3a. The apoptosis phenomena in granular celkt of Fig. 3b. Striated duct and interstitial peridu¢issue on day
rat submandibular glands on day 30 of the experintelactronogram. 30 of the experiment. Electronogram. 6000xmagrtifica
7000xmagnification.

Thus, on day 12 of ethanol effect, the signs ofekesed secretion by seromucocytes of the acini
was detected, which was confirmed on the electrarog by compaction of nuclei, a decrease in the
number of secretory granules and the appearancgaflasmic ptojections on the intercellular suefac
The cells of the striated ducts took on a typic#matic shape, a decrease in the number of mitaline
and folds of the basal labyrinth indicated a desean the saliva modification processes by epitiogtes.
Due to the decrease in hydration of the interstiticontributed by hypersalivation, at the earlgetaof
the experiment, the vessels of the blood microMassystem of the interstitial connective tissugréased
in volume and blood corpuscles were visualized.

On day 30 of the experimental model of chronic eth@ntoxication the formation of adaptive-
compensatory changes of parenchymal elements afubmandibular glands in response to the long-
term effect of ethanol. In the seromucous cell$efacini, compaction of the basal parts of theglgsm
was detected, expressed by dark areas on theageatn. The nuclei moved to the center and were
compacted. The granules were polymophic, sometiowshaped, electron-light, and conjoined in some
areas. The above changes in the acini indicatemhgpensatory adjustment after hypersalivation at the
early stages of the experiment and restructurinthefsecretory apparatus mainly in the direction of
carbohydrate synthesis. The epitheliocytes of thated ducts had numerous folds of basal striation
oriented perpendicular to the basal surface ofct#iks, were narrow and high with numerous vacuole-
like structures in the cytoplasm. Clear catenassulies were visible in the intercellular spaces Th
presence of large electron-dense granules andrdsemce of optically bright areas in the basalspart
starting from the basement membrane to almostrd tfi the cells were noted in the granular ducts.
Heterogeneity of the cytoplasm and the emergenciefuclei of the irregular shape indicate the
occurrence of apoptosis. The established chang#®iductal epithelium indicate partial depletidn o
cells with the appearance of signs of dystrophy, e full use of their adaptation to support satiion
processes during prolonged exposure to ethanolintheased number of macrophages and lymphocytes
in the periductal connective tissue was detectedicated about their active role in providing adbc
protective barrier.

In the previous experiments on the rat submandibglands exposed to the effect of other
stimuli, namely 1% methacrylate, parenchymal congmd® showed signs of inflammation and
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decompensation of the microcirculation, which ledsignificant vasodilation. Enlargement of the
diameters of the duct lumen was observed at tted §itages of the experiment. The number of plasma
cells in the periacinar and periductal epitheliumereased significantly. There was no tendency to
recover [5], which obviously proves a more toxifeef on the parenchymal elements of the stimutus, t
which the salivary glands respond by inflammatiathvadysfunction, while the effect of ethanol, as a
metabolite, causes less reactive outcomes withethergence of dystrophic changes and apoptotic
phenomena without inflammatory process. The obsienva& indicate that the reaction of the structural
components of the submandibular glands dependsotintbe modality of the active stimulus and its
chemical affiliation.

Chronic ethanol intoxication at the later stagethefexperiment is characterized by the appearance
of signs of adaptive-compensatory reactions of mpangmal elements and vessels of the blood
microvascular system with the emergence of dysiooptenges and apoptosis of ductal epithelium chuse
by prolonged effect of ethanol and its productsweleer, no complete regeneration of the structure wa
detected.
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YIbBTPACTPYKTYPHE PEMOJEJIIOBAHHS
HNIJHNKHBOILIEJIEITHUX CJIMHHUX 3AJI03
I[YPIB ITPH XPOHIYHII IHTOKCHKAIIIT

YIbBTPACTPYKTYPHOE PEMOJEJIUPOBAHUE
MHNOJHUKXHEYEJIOCTHbBIX CJIIOHHBIX KEJIE3
KPBIC ITPH XPOHUYECKOM MHTOKCHUKAIINA
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B nmanoMy nocinijpkeHHI OyJIO MPOBEICHO ICTalbHE
BUBYCHHS yJBTPAMIKPOCKOIIIYHOT OyJOBH IiTHWKHBO-
[IENCIHUX ~ CIIMHHUX ~ 3aJ03 IIypiB 32  XPOHIYHOI
IHTOKCHKALIl €TAaHOJIOM Ha IMi3HIX TePMiHAX EKCIIEPUMEHTY
Ta OyJI0 BCTAHOBJICHO, L0 TPHBAJA [iisl €TAHOIY Ha Mi3HiX
CTaJlisSIX EKCHEPHMEHTY XapaKTepH3YeThCs IMOSBOI O3HAK
a/IaNITUBHO-KOMITCHCATOPHHUX PEaKIii MapeHXiMaTO3HUX
CIIEMCHTIB Ta CyIHMH IeMOMIKPOLHMPKYJISTOPHOrO pycia 3
BUHHUKHCHHSAM JUCTPO(DIYHUX 3MiH Ta SBHILAMH allONTO3Y
MPOTOKOBOTO  CIITENi(0, OJHAK IOBHOTO BiHOBJICHHS
CTPYKTYpH HE BiIOYBaIOCh.
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B nmanHOM wuccienoBaHMHM OBUIO TIPOBECHO JETAIBHOE
H3y4YeHHE YJIBTPAMHUKPOCKOIMYECKOTO CTPOCHUSI MOIHIDKHE-
YETIOCTHBIX ~ CJIOHHBIX JKeJe3 KpbIC IpPU  XPOHHYECKO
WHTOKCHKAILMM 3TAHOJIOM Ha MO3JHHX TEPMHHAX SKCIIEPUMEHTA.
beI7I0 ycTaHOBIEHO, YTO JUIUTENIBHOE BO3AEHCTBHE 3TaHONA Ha
MO3IHUX CTAAUSX ASKCIEPHMEHTa XapaKTEPH3YeTCs MOSBICHHEM
NpPU3HAKOB  aJalTHBHO-KOMIIEHCATOPHBIX ~pEaKIWi IMapeHXH-
MAaTO3HBIX KOMIIOHEHTOB M COCYJOB T'€MOMHUKPOLUPKYIITOPHOTO
pycia ¢ BO3HHKHOBEHHEM IHUCTPOQHUUECKHX W3MEHEHHH U
SIBJICHHSIMH aIloNTO3a MPOTOKOBOTO JIUTENHUS, OJHAKO IOJIHOTO
BOCCT@HOBJICHHUS CTPYKTYPBI HE IPOUCXOIHIIO.
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