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KIITUHK OyNM BUSIBIICHI Ha KPIOCTaTHHUX 3pi3aX TKaHWUHU
IJIOTKM 3a JO0NOMOror Merony Baxmreitna-Meiizens.
BcTaHOBIIEHO, 1110 Y HOBOHAPODKEHHX EKCIIEPUMEHTAIBHUX
TBapHH a0COJIOTHA KUIBKICTh JEHAPUTHUX KIITHH Oijblia,
HDK B KOHTpPOJIi, Ta HE 3MIHIOETHCS MPOTATOM IEPLIOrO
THOKHS, Ha BiIMiHY BiJl KOHTPOJIIO, JI€ LICH MOKa3HUK 3HAYHO
HE 3MIHIOETHCS IPOTATOM ABOX TIYDKHIB XKUTTA. Y BCIX TPyI
TBapuH a0COJIIOTHA  KIIBKICTh  JEHIPUTHUX  KIITHH
30UIBIIYETBCST  HPOTSATOM — TPETHOTO  THOXKHS  KHTTS,
OJTHOYACHO 31 301/IbIICHHIM aHTUI'€HHOTO HAaBaHTA)KEHHS Ha
opraHisaM. B ekcmepuMeHTi, He3aJleKXHO Bix crmocody
BBEJCHHS AQHTHICHY, AaKTHMBAllil JACHAPUTHHX KIITHH
BinOyBa€eThCsA paHillle, HDK y KOHTpoOI, ToOTO Ha 7 100y
KUTTS. Y EKCIIePUMEHTaJbHUX TBapHH, IOPIBHSIHO 3
KOHTPOJIEM, 30UIBIIYE€THCS KiJIbKICTB BIZIPOCTKIB
JNCHIPUTHUX KIITHH, a TaKOX caMi JCHAPHUTHI KIITHHU
3a0apBieHi TeMHille, HDK Yy KOHTPOJI, IO CBITYUTH IIPO
6inpLr akTHBHE HakomyeHHst ATO.
KiarouoBi cmoBa: AT®D, BHyTpiuHb0yTpOOHE
BBEJICHHS QHTHI€HY, ICHIAPUTHI KJIITUHH, TJIOTKA,
Crarts Hagiiinuia 25.08.201%.

cpe3ax TKaHU INIOTKU ¢ MOMOILBI0 MeToza Baxureitna-Meiizenst.
YCTaHOBIEHO, YTO Y HOBOPOXIEHHBIX JKCIIEPUMEHTAIBHBIX
JKUBOTHBIX a0COJIIOTHOE KOJIMYECTBO JCHAPHUTHBIX KIIETOK
Oosbllle, O CPaBHEHUIO C KOHTPOJEM, Ha MPOTSHKEHUU IEPBOM
HEJIeIH JKU3HU U He U3MEHSETCS, B OTIIMYUE OT KOHTPOJIS, TIIE 3TOT
MOKAa3aTeNb 3HAYUTEIHHO HE U3MEHSETCS B TEUCHHE IBYX HEICTb.
Y JKHBOTHBIX BCEX HUCCIIEITYEMBIX TPYII a0COIFOTHOEC KOIMYESCTBO
JCHAPHUTHBIX KIJIETOK YBEIHYMBACTCS HA MPOTSHKCHUH TPEThEH
HEeeNU >KU3HW, OJHOBPEMEHHO C YBEJIMYEHHUEM AaHTUTCHHOMN
Harpy3KH Ha OpraHusM. B skcriepuMeHTe, akTUBAITHS JCHAPUTHBIX
KJIETOK IIPOMCXOUT PaHBbILIE, YeM B KOHTPOJIE, TO €CTh Ha 7 CYTKH
JKU3HU. Y OKCIEPHMEHTAJBHBIX JKHMBOTHBIX, 10 CPaBHEHUIO C
KOHTPOJIEM, YBEIIMYUBACTCS KOJIUIECTBO OTPOCTKOB JCHAPHTHBIX
KIETOK. Y OKCIEPHMEHTAJIbHBIX JKUBOTHBIX YBEIMYHBACTCS
KOJIMYECTBO JEHJPUTOB MO CPABHEHHMIO C KOHTPOJIEM, a TaKxkKe
YCTaHOBJICHO, YTO CaMH JCHIPUTHBIC KICTKH OKpPAIIICHbI TEMHEE,
4YeM B KOHTpPOJIC, YTO CBHACTEIBCTBYET O 0oJiee aKTHBHOM
HakorieHnn AT®D.
KioueBbie ciaoBa: AT®, BHyTpHyTpoOHOE BBEICHHE
AQHTUTEHA, ICHAPUTHBIC KJICTKH, III0TKa, MECTHBI UMMYHHTET.
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Cardiovasotoxic effect of a single intratracheahadstration of lead nanoparticles of differentesiavas studied in the
experimentColloidal solutions of lead sulfide (PbS in sodiuglyphosphate) with an average size of 26—34 nm5aR@0 nm,
and lead nitrate Pb(NgR in ionic form which is well soluble in water wetesed. Toxic effects were assessed 12 days after
exposure. Morphological changes were found in tlyecardium and to a greater extent in the atriadMilsorders, such as
enlarged interstitial space and dystrophic chanfi@sividual cardiomyocytes were found after adistiration of Pb%s-3anmand
Phso-sonmnanoparticles. Thus, with intratracheal admintgireof lead, the toxic effect of nanoparticles Bb&Snmand Pb&-sonm
was manifested more compared with an effect cabgatie action of the ionic form of lead Pb(})® The toxic effect of lead
nanoparticles was mainly evident in the atrial rardeum cardiomyocytes, while the aortic wall renegimlmost unaffected. The
most pronounced structural changes were observéideinungs and bronchi, which may be due to theeraf the toxicant
administration.

Key words: lead, nanoparticles, intratracheal intoxicationyphological changes, myocardium, aorta, lungs.

The work is a fragment of the research projectsvéistigation of cardiovasotoxic action mechanismbezvy metal
nanoparticles (on the problem of biosafety of naatamals)”, state registration No. 0119U100182; “@hges in internal organs
and regulatory systems under the conditions of x@stal damage and historical aspects of histoJayyology and embryology
development in Ukraine”, state registration No. 6UD00121 and “Study the of tissue reaction featuned their modulation in
lesions of various origins”, state registration NaiLl20U102691.

New physicochemical properties of the engineeratparticles make them very attractive for
industrial and biomedical use. Nowadays, the martufang and application of nanotechnological praduc
has reached industrial scale worldwide and hagdbential for further growth and expansion. Thisea
concerns about the unforeseen adverse health sffectoth nanoindustry workers and nanoproduct
consumers [13, 8].

Zhao L [15] noted that nanoparticles (NPs) releasethe work area air might contribute to the
cardiopulmonary effects observed in workers. Bidwmes of lung damage, cardiovascular diseases, las we
as biomarkers of oxidative stress and inflammatvbich were associated with the occupational exposur
to the studied NPs were found in the workers ofNRefactory.

It was experimentally established that the cardicteffect of NPs of titanium oxide, zinc oxide,
silver, carbon, silicon dioxide and iron oxide deged on both the toxicity of these compounds aed th
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size of their nanoparticles [3]. Therefore, the Ioidity rate of workers can be due to both the tibyiof
the studied substances and the ability of thefgfitte particles to deeply penetrate into the biigkues.

Studies conducted by [12] allowed to obtain resolisnanoparticle emissions in real working
conditions during various technological procesgesanufacturing and use of nanotechnological prtsiuc
During one of the repeated processes an unexpaaotbextremely high emission of nanoparticles was
registered, which in the long run might endangentlorkers’ health. Measurements of the actual lefel
nanoobjects impact have shown the necessity totordhe work area air and the importance of calect
protective measures.

Lebedova J et al. [10] focused their experimertheracute and subchronic inhalation effects of lead
oxide nanoparticles, as in the production enviromnitas the inhalation exposure that is most fkélhe
authors found that accumulation of lead oxide NPallitissues depended on the duration of expceude
the concentration of PbO NPs, with lungs and kidrmging the most vulnerable among the studied srgan
Histological analysis documented numerous morphoédghanges and tissue damage, mainly in the
lungs.

Dumkova J [4] had studied the subchronic inhalagéfect of lead oxide nanoparticles on mice.
Microscopic and ultramicroscopic changes causedld®y NPs in the primary and secondary target organs
(lungs, brain, liver, kidneys, spleen and bloodyengpecifically determined. Lead content was atemé
to be the highest in the lungs and kidneys, shglativer in the liver and spleen; the lowest leadteat
was found in the brain. Nanoparticles were foundlirthe studied tissues, with their amount beimg t
highest in lungs and liver. Moreover, in the lurgfsanimals exposed to PbO NPs the authors found
hyperemia, small areas of atelectasis, alveolathgs®ma, focal acute catarrhal bronchiolitis, ad a®l
hemostasis with siderophages in some animals. Natidps were located in phagosomes or formed
clusters inside cytoplasmic vesicles. Thus, subghriahalation exposure of mice to PbO NP causesrse
adverse effects at both cellular and tissue lgvégls

The results of Lucie Blahova's experiment [2] agmwed that subchronic inhalation of PbO
nanoparticles had caused histopathological chairgesice, mainly found in the lungs and liver and
indicating inflammation and a general toxicity réaa.

Thus, bothn vivo andin vitro studies have shown that specific features of NiFffases allow them
to cross cellular barriers, damage structures asdigt functions of body cells [1, 9]. However, the
mechanisms underlying nanotoxicity have not bedn filudied.

Therefore, the social and commercial benefits afonaaterials should not outweigh the potential
adverse effects on human health and the environassotiated with occupational and consumer exposure
to them, which necessitates comprehensive toxiacdbgtudies of nanosized compounds [14].

The current scarcity of data on the toxic effedtma@noscale lead particles on the cardiovascular
system makes the study of their cardiovasotoxiectsffeatures relevant.

The purpose of the study was to examine features of morphokigahanges in the lung,
myocardium and aorta under the action of leaddmilfianoparticles of different sizes in the expenitaile
model of single acute intratracheal administration.

Materials and methods.The experiments were conducted on rats (mean weigh60-180 Q).
Animals were kept in the vivarium on a standardigiéet with free access to drinking tap water. In
simulating intoxication colloidal solutions of leadlfide (PbS in sodium polyphosphate) with an ager
size of 26—34 nm (Pb&34nn) and 50-80 nm (PbS50-80nm), and lead nitrate P§gNOionic form which
is well soluble in water were used [7]. The cong@up was injected with normal saline.

NPs dimensions were determined by electron micmscd he studied substances were
administered intratracheally once at a dose cakedlay lead content 5 x 10-3 Mol / L. Toxic effestsre
assessed 12 days after exposure.

The animals were sacrificed by decapitation undéd ather anesthesia and their internal organs
were harvested. All manipulations with animals weeeformed in accordance with the provisions of the
"European Convention for the Protection of Vertébranimals, Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985) and apmttyethe Bioethics Committee of the NAS of Ukraine.
The experiment plan is approved by the Bioethicemfission of State Institution "Kundiiev Instituté o
Occupational Health of the National Academy of MeadliSciences of Ukraine" (Minuté& 5, session of
bioethics commission from 23.11.2017).

The heart with aorta and lungs were fixed in 10%ra formalin, dehydrated in isopropanol and
embedded in paraffin (Leica Surgipath ParaplastuRe)y Paraffin sections were made on a Thermo
Microm HM 360 microtome. The sections were dep@eafed and stained with H&E and azure—eosin.

169



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 3 (73)

The slides were studied using Olympus BX51 micrpscdorphometric analysis was performed using
software Carl Zeiss (AxioVision SE64 Rel.4.9.1),gnédication x200, x400.

Aorta wall thickness (mkm), adventitia of aortackmess (mkm), comparative amount of collagen
fibers in tunica adventitia (%), number of elagtiembranes in tunica media (conventional units) were
examined. The statistical study was performed igi®tLab version 8.0 using the One—way ANOVA test.
Data are presented as medians with smaller andrlauggartiles (M[Q1-Q3]), becourse normality wasn't
proven.. The difference was considered statistictjnificant at P <0.05.

Results of the study and their discussionAfter the administration of Ph&zsnmand Pb&-sonm
pronounced structural changes in the rats’ lunge@und. Dystrophic changes of the epithelial glat
desquamation of dead cells into the bronchial lunagi accumulation of cellular detritus were foumd
the bronchial wall. The wall integrity was disrugtat different levels of the small bronchi (Fig. 1)
Increased lymphocyte density, emergence of neuteophd eosinophils were observed around the small
and terminal bronchi in the PESanmand Pb&-sonm group, which is the evidence of inflammatory
infiltration. The acinar structure of the respirgtpart of the lungs is severly distorted. Thetreéadensity
of the alveoli at the optical examination was restijaue to the increased content of the strucyuadtibred
stromal elements (paratrachial and paravasal comeetissue) and infiltrated leukocytes. Clustefs o
macrophages were found in the alveolar lumen, alitiost no structurally preserved alveoli preserhé
PbSo-sonmgroup, the reorganization of the acinar structirhe lungs has been severe until the complete
loss of the respiratory part of the lungs morphpldgost large and medium caliber blood vessels were
structurally preserved, dilated, with the stasiblobd cells observed. Administration of Pb(§)o rats
also caused a pronounced inflammatory proces®ilutigs with the development of degenerative cheinge
in the bronchial wall and in the respiratory pdrthe lungs. Changes in the respiratory part ofltimgs
were similar to the disorders in the Bb&nmand Pb% sonmgroups, but relatively preserved areas of the
lungs were still found (individual alveoli, bloodgillaries). Results of histological examinatiofiewaed
to state the development of an inflammatory reactiothe respiratory part of the lungs with impdire
morphology of the pulmonary acinuses and dystropti@anges of the bronchial mucosa after
administration of Pb& sunm PbSo-sonmand Pb(NG).
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Fig. 1. Rats’ lungs after intratracheal administnatof lead. Accumulation of macrophages and damagstheliocytes in the lumen
of the alveoli and bronchi in the PRSsmand Pb& gonmgroups. Note: 1 — control; 2 — PRSsnm 3 — PbSs0_s0nm 4 — Pb (NQ) > H&E,
ob. 20, e.p. 10.
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In all samples the general morphology of the réisart was preserved, endo—, myo— and
epicardium were detected as in the control groupiBBthe myocardium structural changes were oleskerv
A nonspecific disorder found in all experimentabigps was the increased interstitial space, whighen
PbSe_ssnmand Pb&-sonmgroups was more pronounced in the atria.

In the Pb% ssm group nuclear diameters of atrial cardiomyocytesrewvincreased with
hypochromic staining of cytoplasm and opticallyngparent areas around the nuclei, which is theeeciel
of their dystrophic changes. In the Bh&n.mgroup, on the contrary, the diameters of cardicrgies and
nuclei were reduced, and the transverse striafi@araiomyocytes distorted. In the group with PbgdO
administration structural changes in the myocardivene weakly expressed (slightly increased intigabti
space), with the transverse striation partiallyspreed (fig. 2).

No significant disorders at the level of the enddizan and epicardium in the comparison groups
(PbS6-3anm PbSo-sonm Pb(NQ)2) were detected. Figure 3 shows the results of hmrtric evaluation of
the cardiomyocytes diameter of the comparison golfiorphometric changes allow us to state the
damage to the ventricular myocardium in the Bhsmand Pb&_sonmgroups represented by the reduced
diameter of cardiomyocytes; in the atrium, on ttiteeohand, edema and dystrophic changes were @ukserv
in the Pb%_s4nmgroup, and in the Ph&sonmgroup — a decreased diameter (similar to changdbke
ventricle). No changes of the kind were detectetthénPb(NQ). group.

The analysis of the results of histological andphometric studies of the aortic wall did not reveal
any significant morphofunctional or dystrophic chas. The aortic wall in the experimental groups was
structurally unchanged, the layers of the vessetwkearly differentiated (fig. 4). The main wdlickness
was represented by thenedig comprising 8 to 12 elastic membranes. The nurabdrdensity of elastic
membranes did not differ between the comparisonpgdFig. 3)T.adventiciamade up almost one third
of the aortic wall. There is a dense network ofag#n fibers and single blood vessels in the caivesc
tissue of the outer tunica.

Fig. 2. Ventricular myocardium of rats after intemtheal administration of lead. Note: 1 — cont®l:- PbSs 34nm 3 — Pb%o-sonm
4 — Pb(NQ).. H&E, ob. 40, e.p. 10.
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Fig. 3. The diameter of the rats’ heart cardiomyesyand aorta after intratracheal administratioleafl. Note: 1 — atrium; 2 — a ventricle;
3 — aortic thickness, um; 4 — thickness of the atitra, pm; 5 — relative thickness of the adveat#b; 6 — the number of elastic membranes in the
aortic wall, units per sample. * — statisticallgmsificant difference from control (P <0,05); $ -atsitically significant difference from Pb& s4nm
(P <0,05), # — statistically significant differentem PbSo_sonm(P <0,05), % — statistically significant differenbetween Pb (P <0,05) NP.

In our previous work [6] we studied the cardiovasat effect of PbS NP 26—-34 nm and 50-80 nm
under subchronic intraperitoneal uptake. The resflthe conducted experiments indicated damatjesto
rats’ heart myocardium, which consisted in the éased interstitial space between the cardiomyocytes
fibers, cardiomyocyte dystrophy, and blood stasihe ventricular microvessels. Greater sensitiwitthe
atrial myocardium to the toxic effects of Pb NP waand. Structural changes in the aorta included
dissection of the elastic membranes of the aantalinica decreased density of the adventitial membrane
connective tissue and showed a tendency to prageesisanges.

In this experiment we aimed at studying the efédédtiP PbS 26—34 nm and 50—-80 nm on the heart
and aorta in acute intratracheal uptake, as litdsrthalation exposure that is most likely in theduction
environment.

It turned out that the heart myocardium had alspeernced the toxic effects of PbS NP of
different sizes, which affected the morphologidaamges of cardiomyocytes. These changes were mild
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and to a greater extent emerged in the atrium. gdmeral morphological organization of the heart
chambers remained intact and the heart tunicasclesdy seen. We concluded that there was a 1oid t
effect of PbS NP on the myocardium under a singteairacheal administration, and morphological
changes, such as increased interstitial space betwardiomyocytes, dystrophic changes in their
cytoplasm did not have any obvious differences betwPbS NP of different sizes. At the light—optical
level there were no changes in the aortic wall.

+ .Fig. 4. The-rats’ a;)rt:a a;ter ilntratracheal édnniah‘z)n‘ of lead.
azure—eosin (2,3,4). Ob. 20, e.p. 10.

Li Q. has experimentally established that the iatiah effect of PbS NP caused inhibition of the
activity of SOD, T-AOC and an increase in the cohtdf MDA in blood serum; both effects were also
observed in the lung tissue of rats and were aceaied by a pronounced inflammatory reaction.
Therefore, the main mechanism of pulmonary toxicftPbS NP may be oxidative stress and inflammatory
response in lung tissue [11].

According to other authors [4], pathological change both cellular and tissue levels during
inhalation exposure of mice to PbO NP do not cped to the concentration of lead in this orgart,tbu
the number of nanopatrticles detected in the cells.

In the study of molecular and cellular mechanism@Emwting the elimination of nanoparticles
variability between target organs was recordegalricular, it was found that the elimination ohiolead
and PbO NP from the lungs and liver was effectivith lead almost completely eliminated from thedan
which helped to restore the physiological statkinf) tissue [5].

In our experiment we have recorded morphologicalngfes of different intensity of organs
resulting from acute intratracheal exposure to RIS of different sizes and Pb(M)@ toxicants
had a more pronounced damaging effect on the lamgsmyocardium; the most resistant to their
influence were the aortic wall tissues. We have fmind any morphometrically significant
relationship between the size of the studied leahoparticles and the severity of their
cardiovasotoxic effects, although the histologipi@iture of toxic manifestations is more expressed
in the group of NP Ph% sonm

173



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 3 (73)

With a single intratracheal administration of leaddiovasotoxic effect of PBSzs nmand Pb&-sonm
NP was manifested more compared with a signifigantlder effect caused by the action of the iowiari
of lead — Pb(NG)a.
The cardiotoxic effect of lead nanoparticles mamdffigcted the atrial myocardial cardiomyocytes,
and the aortic wall remained almost unaffected. Mlst pronounced structural changes were obsenved i
the lungs, which may be due to the route of a emti@dministration.
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OPTAHOTOKCUYHUU E®EKT
OJHOKPATHOI'O IHTPATPAXEAJIBHOI'O
BBEJEHHS HAHOYACTHMHOK CBHHIIO
PI3HOI'O PO3MIPY

OPTAHOTOKCHUYECKHUHU DPPEKT
OJHOKPATHOI'O HHTPATPAXEAJIBHOI'O
BBEJAEHUWS HAHOYACTHUIl CBUHIA
PA3HOI'O PABMEPA
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Coxkypenko JI.M.
B ekcrepuMeHTI BHBYABCS Kap/iOBa30TOKCHYHHIA
eeKT  OJHOPAa30BOTO  IHTPATPAXCaJbHOTO  BBEICHHS

HAHOYACTHHOK CBUHIIIO Pi3HOTO po3mipy. BukopucroByBanm
KOJIOiiHI po3unHd cynbdiny ceunmo (PbSy momidocdari
HaTpiro) 3 cepenHiM po3mipom 26—34umM Ta 50-80HM, a
TakoX Hitpat cBuHIIO PD(NQ)2 B ioHHil dopmi, sikuii 1o6pe
po3unnHuit y Boxi. Tokcnuni edektn owiHoBamu 4yepe3 12
IHIB micis BIUMBY. Mopdororiudi 3MiHU OyJii BUSBIICHI B
miokapni (GibLIo0 Miporo B niepencepsx). Ilicis BBeneHHs
HaHOYACTHHOK PDS6-34nmra Plho-sonmBr3HauaMch He3HaHI
TIOPYIIICHHS, TaKi SIK 301IbIIEHIH IHTEePCTULIIHHMI TPOCTIp Ta
JUCTpOo(hiuHi 3MIHH OKPEMHUX KapAiOMiOIUTIB. TakuM 4rHOM,
IIpH IHTpaTpaxeaabHOMY BBEJICHHI CBUHIIIO TOKCHYHHUIT epekT
HaHOYaCTHHOK PbS6-34nmra PHSo-sonmBHUSBISBCS GUIBIIONO
MIpOIO TIOPIBHAHO 3 €(EeKTOM, CHPHYMHEHUM €0 10HHOI

I'ydaps U.B., Anbixtuna E.JI., Kamuncknii P.®.,
Yaiikosckuii 10.B., AABoposcknii A.Il.,
Coxkypenko JI.M.

B skcriepuMenTe u3ydaics KapMoBa30TOKCHUECKuUi ek
OJIHOKPaTHOTO HMHTPATPAXEalbHOIO BBEJCHHS HAHOYACTHI] CBHHIIA
pasHoro pazmepa. VIcrons30Baii KOJUIOHIHbIE PACTBOPHI CYJIb(uIa
ceunna (PbSe monudocdare varpust) co cpenanm pasmepom 26—34
M 1 50-80uM, a Taxoke murpar ceutia Pb (NQ)2 B nonnoit hopme,
XOpOILO pacTBOpHUMBIii B Boze. Tokcuueckue 3¢ dEeKThl OLEHUBAIN
yepe3 12 nueit mocie Bo3zaeiictust. Mopdonoruyeckue n3MeHeH s
Obut  OOHapyxeHbI B MuOKapae (B Oonblueil crereHH B
npezcepausix). [ocne BBeaenus HaHodacTHL, PDSe-34nmit Plio-sonm
ONpPENeSUINCh ~ HE3HAYMTCIBHbIC — HAPYIICHWs, TaKHe  Kak
YBEITHYCHHOC HHTCPCTHIHAIIBHOES HPOCTPAHCTBO "
JUCTpOGhUYECKIE H3MEHEHHUS OTICIBHBIX KapIMOMHOLIMTOB. Takum
00pa3oM, IPH MHTPaTpaxealbHOM BBEACHNH CBHHIIA TOKCHYECKUM
s ekt Hanouactur PhSe-3anmit Phso_gonnObLI BBIsIBIIEH B GOJIBLIIEH
CTCHIEHH 110 CPaBHEHHIO C 3((HEKTOM, BBI3BaHHBIM ICHCTBHEM
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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.

KnarwdoBi  cnoBa:  cBuHELb,  HAHOYACTHMHKH, Karouesbie cJoBa: CBHHEII, HaHOYACTHIIHI,
IHTpaTpaxeanbHa IHTOKCHKAL(is, MOPQOJIOriyHi 3MiHM, HHTpaTpaxeaabHas HMHTOKCHUKALUs, Mopdosoruueckue
MiOKap/, aopTa, JIETeHi. HM3MEHEHUs, MUOKap[, a0pTa, JIETKHE.
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ULTRASTRUCTURAL REMODELING OF RAT SUBMANDIBULAR GLA NDS
IN CHRONIC ETHANOL INTOXICATION

e-mail: kvshevchenko2017@gmail.com

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.

Keywords: ethanol, salivary glands, acini, ducts, rats.

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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