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The perfect knowledge of the microscopic structfréhe appropriate organ is crucial in the soluttdrmany urgent
problems of clinical medicine. Better preservatidrtissue structures is achieved when the tissuessabedded into epoxy
resins followed up with the semi-thin section makim contrast to the thick sections that are dsedight microscopy, due to
the greater awareness and relative cost effectbgewehout the need of complicated expensive eqeipinthe method of semi-
thin sections today is currently used in morphatabstudies. The paper was aimed at the studyeoptbhspects of using the
semi-thin section method to evaluate the immoliliwa stress-induced structural changes in the lungehe resulting study
showed the appropriateness of the use of semistnitions to study structural changes in lungs, daduby the experimental
stress. The study of the semi-thin sections id#reeficial technique of the morphological analykat permits to evaluate the
structure of the studied material at the tissuecatidlar level.
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The paper has been written within the research sierstudy “Determination of mechanisms of morphogss of
organs, tissues and vascular-nerve structures efltbdy in normal condition, during experiment andier the influence of
external factors. Morphoexperimental groundingtod efficacy of new surgical suture material usedlimical practice”, state
registration number: 0113U00124.

The perfect knowledge of the microscopic structoirgéhe appropriate organ is crucial in the
solution of many urgent problems of clinical medei In this respect the special techniques of
morphological studies that require sectioning @ldgical tissues with subsequent staining and stigdy
using the light microscope is of great importanCarrently, the method of embedment of tissues into
paraffin, celloidin or gelatin to obtain histologlcspecimens that can be stained in various ways fo
subsequent histological studies is widely used. ¢l@r, the disadvantage of such techniques is the
middling quality of preservation of tissue struetsirand the relatively small area of the histoldgica
sections [1, 5]. Better preservation of tissueddtmes is achieved when the tissues are embeddd in
epoxy resins followed up with the semi-thin sectinaking [6]. The obtained epoxy fragments can be
sectioned into the 2-3um slices using the ultraptizne and glass knives, which are quite easilyathi
in various ways, designed for semi-thin section8,[5-7]. In contrast to the thick sections tha ased
for light microscopy, due to the greater awarerass relative cost effectiveness without the need of
complicated expensive equipment, the method of gleimisections is currently used in morphological
studies, carried out by the researchers from thghéti State Educational Establishment of Ukraine
“Ukrainian Medical Stomatological Academy” [1, 6-9]

Purpose of the paper was the study of prospects for usireg gemi-thin section method to
evaluate the immobilization stress-induced strattcnanges in the lungs.

Materials and methods.60 Wistar white male rats of 240-260 g body weigigied 8-10 months
were involved into study. Animals from Group | wersed to represent the experimental model of thieac
immobilization stress. Rats from Group Il were satgd to the chronic immobilization stress. Intimals
were assigned into Group Il (control), who wereised in the common conditions at vivarium and wete
involved into any other experiments or studies. &erimental part of the research has been caueth
compliance with the requirements of the internaioprincipals of the “European Convention for the
Protection of Vertebrate Animals Used for Experitakand Other Scientific Purposes” (Strasbourg5198
and corresponding Law of Ukraine “For the ProtectbPet Animals” (No0.3446-1V, as of 21.02.2006,Wy
as well as ethic code of the Ukrainian physiciath ethic code of the scientist [4, 10]. Experimentadel of
the acute immobilization stress was simulated bydtnilization of non-anaesthetized rats, lying sapfor 6
hours. Chronic immobilization stress was simuldigdmmobilization of the rats in a similar way 40
minutes daily during 21 days. The animals wereedtilby decapitation under intraperitoneal thiopemton
anesthesia within two hours after immobilizationquk

To obtain the semi-thin sections, fragments of ldisgue were poured into vials with cold
phosphate buffered 4% glutaraldehyde solutjghh 7,4) and stored in the refrigerator. Within ommaith
after the prior fixation the slices were mincedairdrop of the fresh fixative on the plastic plafbe
obtained 1 mrhtissue blocks were removed into the fresh 4% ghldehyde solution, supplemented
with 1% calcium chloride solution. Thereafter thedks were washed during 12 hours in the several
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fresh portions of 0 phosphate buffepH 7.4), supplemented with calcium chloride. WitHie ihext 2
hours the obtained specimens were fixed in osmatifie. Thereafter the specimens were washed in the
buffer during 1 hour, dehydrated in spirits of #scending densities and embedded into the EPON-812.
The semi-thin sections were obtained using tMTB-7ultramicrotome. Before staining the slide ate
with sections were stored in the thermostat at §8%€. The obtained specimens were stained by the
phosphate buffered 0,1% toluidine blugH( 7.8). Thereafter the stained sections were put int
polystyrene under the cover glasses and after goiyation were studied under the light microscope.

Results of the study and their discussionThe resulting study showed the appropriateness of
the use of semi-thin sections to study structuranges in lungs, induced by the experimental stress
Particularly, the study of the Ilung interstittedsue of the rats from control group and the sgbsst
analysis of the semi-thin sections permitted teeweine its cellular composition. The resident cells
fibroblasts, and migrant cells — macrophages, lymgtes, plasmacyte and mastocytes have been found.
Fibroblasts were large and their shape varied fiteenoblong to regular orbicular. The cytoplasmief t
fibroblasts was basophilic. Nuclei were clear g with decondensed chromatin and 1-2 big nuicleol
Irregular-shaped macrophages were detected pewlealsc containing numerous digitate processes.
Their cytoplasm was weakly basophilic and containedherous optically clear vacuoles. The nuclei
were small, orbicular, fabaceous or irregular-sdapentaining large lumps of chromatin. Plasmacytes
were orbicular or oblong with sharply basophili¢caplasm, except for small clear zone near the miscle
The nucleus of a plasmacyte was relatively smdbicalar or prolate, located eccentrically (Fig. 1)

The analysis of the semi-thin sections of the lupfsrats that were subjected to the acute
immobilization stress has shown the increase inbaunof migrant cells in the interstitium, namely,
macrophages, plasmacytes, mastocytes (Fig. 2)eflaeged cisterns of the endoplasmic reticulumugesn
were detected in the basophilic cytoplasm of playtea at large magnifications of the light micrgee.o

Fig. 1. Lungs of the rat from control group. Senmi-section. Toluidine blue stain: Lens: Fig: 2. Rat lungs after simulation of the modethef acute imbilization stss. Semi-
100: Ocular lens:151 — interstitium; 2 — plasmacyte3 — venule;4 — lumen of the thin section. Toluidine blue stain: Lens: 100: l&clens:151 — lumen of the alveolug;
alveolus. — interstitium;3— plasmacyte4 — venule.

The increase in number of macrophages, plasma@nedslymphocytes, which formed the
perivascular aggregations in the connective tisduthe interalveolar septa, was also detected én th
interstitium of rats who were subjected to the oigstress (Fig. 3).

e

R S P
3 ! 5. e . N A S .

Fig. 3. Rat lungs after simulation of the modetha chronic immobilization stress. Fig. 4. Rat lungs after simulation of the experitabrmodel of the chronic

Semi-thin section. Toluidine blue stain: Lens: 1006ular lens:151 — plasmacyte2 —  immobilization stress. Semi-thin section.  Toluiblue stain: Lens: 100: Ocular
medium-sized lymphocyte3:- venule4— macrophagé; — glycogen-containing cells; lens:15:1 — lumen of the alveolu® — lumen of the venul& — basal membrand;—

6— capillary. macrophages — postcapillary.

The study of the semi-thin sections enabled befiguralization of structural changes in the
alveoli of rats of this group, too. Type | alveoftes were located on the basal membrane, which in
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toluidine blue stain was presented in the formaxfdphilic stripe and was enlarged as comparedttdth
controls. The difference between nucleus-contairing respiratory portions of the type | alveolosyte
was leveled due to the enlargement of the latiendytic vesicles were detected in the cytoplasifiterA
simulation of the experimental model of the chramenobilization stress the blood stasis was detkecte
in all sections of the microcirculatory blood flottre lumens were filled with red blood cells. Tall

of the capacitance vessels was thinned, the bamabnane was visualized in the form of thin basaphil
stripe with preserved continuity. Blood plasma wéascreased optical density (Fig.4).

The foci of the red blood cells diapedesis fromdhated blood microvessels into the interstitial
connective tissue and lumens of the alveoli wasatetl in the peripheral parts of the lungs. Addaity,
numerous interstitial and alveolar macrophages feened in the described areas.

Thus, the findings show that the use of the semigbctions for evaluation of the lung structure
in normal condition and after exposure to stregsjie better study of their histological structutiee
state of microcirculatory blood flow and gives tlbaracteristic to the cellular elements of the
interstitium and alveoli. The use of semi-thin gattmethod provides with prior macro-microscopical
analysis of the histological structures for thbssquent study of the selected objects using thénmah
magnifications of the light microscope with the kgation of wide range of histological stains oeth
follow up electron-microscopic study that was aksported by our colleagues [1].

The study of the semi-thin sections of the normaalungs and after exposure to immobilization
stress has established that, microscopically, tadbilization stress induces the development of the
marked morphofunctional changes in rat lungs, ngmelsignificant dilatation of the alveoli, desttion
and thinning of the interalveolar septa, microdmtion disorder with the development of the eveoits
blood stasis and occurrence of hemorrhages ingosiitial connective tissue and lumens of the dilyeo
,h_ oerh dration and infiltration of interstitium Iblye white blood cells.

Currently, the study of the semi-thin sectionshis beneficial technique of the morphological
analysis that permits to evaluate the structurthefstudied material at the tissue and cellulaellévat
was demonstrated by the example of the analydtsedastress-induced structural changes of lungs.

\\\\\\

Prospects of further research will encompass thdystf the potentialities of the semi-thin secticethmnd to be used
in morphological studies of various organs and syt.
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BUKOPUCTAHHSA METOAY HAIIIBTOHKHUX HNCIIOJBb30BAHUE METOJA IOJIYTOHKHX CPE30B
3PI31IB JJIs1 JOCIIKEHHS CTPYKTYPHUX JJIA UCCJIEIOBAHUS CTPYKTYPHbIX U3MEHEHUI
3MIH JIET'EHb HA TJII CTPECOBOI'O BIIJIUBY JIETKHUX HA ®OHE CTPECCOPHOI'O BO3JIEMCTBHUS
M.M. Kontes, HI1. Bunnuk, O.B. KokoBcbka, B.M. ®inenxk« M.H. Konres, H.U. Bunnuk, O.B. KokoBckasi, 5.H. ®uinenxo, C.M.
C.M. Binam Bunam
Bupimmennst 6ararbox axkTyalbHUX NpoOiIeM KIHITHOT Pemenrie MHOTMX — aKTyalbHBIX — HpoOJIEM  KIMHHYECKOM
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ME/IMLIMHA MOYJIMBE JIULIEC 32 YMOBH JOCKOHAJIMX 3HAHb IIPO
MIKpPOCKOITiYHy ~ OymIOBY  BiAmoBimHMX opradiB. Kparie
30epexeHHs] TKAHUHHUX CTPYKTYP JNOCATA€ThCs NMPH 3aJIMBLI
TKQHUH B CNOKCHAHI CMOJH 3 IOJAIBIIMM BHUTOTOBJICHHAM
HAIIBTOHKMX 3pi3iB. 3aBmsiku OiibmIili  iH)OPMATHBHOCTI,
TOPIBHSHO 13 TOBCTHMH 3pi3aMH, BIJHOCHIH €KOHOMIYHOCTI
6e3 moTpedn y CKJIaJHOMY BapTiCHOMY OOJajHAHHI, METOJ
HAIMBTOHKHX 3pi3iB HA CHOTOJHI MIMPOKO BHKOPUCTOBYETHCS
y MOpPGhOJIOTiYHUX JOCTiPKEHHAX. MeToro poOoTH crajo
BHMBYEHHSI MOXJIMBOCTEIl BUKOPUCTAHHS METOJly HAIlIBTOHKHMX
3pi3iB U1 OLIHKM CTPYKTYPHHX 3MiH, SIKi BHHHKAIOTH Yy
JereHsix Ha i iMoOimizawiiiHoro crpecy. BukoHana poGota
MoKa3ana JOLIbHICTh BAKOPUCTAHHS HAMIBTOHKHX 3Pi3iB LI
BHBYCHHS CTPYKTYPHHX 3MiH Yy JICTCHSX, SIKi BHHHKAIOThH
MCHs BIUIMBY EKCIEPHMEHTAJIBHOTO —CTpecy. BHBUYCHHS
HaIIBTOHKHX 3Pi3iB € KOPHCHIM IIPUHOMOM MOP(OJIOTiTHOTO
AHAI3Y, KW JO3BOJLIE OLIHUTH CTPYKTYPY JOCHIDKYBAHOTO
MaTepialy Ha TKaHHHHOMY 1 KIIITHHHOMY PiBHi.
KutrouoBi ciioBa: HamiBTOHKI 3pi3H, JIEreHi, CTPec.
Crarrs Hapgiiinoa 26.01.19.

MEIUIHUHBI BO3MOXKHO TOJIBKO IIPH YCIIOBHU COBEpIICHHBIX 3HAHUI
MUKPOCKOIIMYECKOTO CTPOEHHSI COOTBETCTBYIOIIMX OpraHoB. Jlyuiree
COXpaHEHHsl TKAHEBBIX CTPYKTYp JOCTUTAeTCs NMpH 3alIUBKE TKaHEH B
SMOKCUIHBIE CMOJIBI C TOCIEAYIOIMM H3TOTOBIEHHEM MOIYTOHKUX
cpe3oB. braromapst Gosblueii MHGOPMATHBHOCTH, 1O CPAaBHEHHIO C

TOJICTBIMHA cpe3amu, OTHOCHTEJIEHOU OKOHOMUYHOCTHU 0e3
HeO6XOZ[I/IMOCTI/I HCIIOJIB30BaHUs CJIOXKHOI'O O60pyIIOBaHI/II/I, METOA
TOJIYTOHKHX CpeE30B CCroaHs LIAPOKO HUCIIOJIB3YCTCA B

MOP(OIOTUIECKHX HCCIIeOBaHUAX. L{ebio paboThl cTano u3ydeHune
BO3MOXKHOCTEH HCIIOJIB30BAaHHMs METOZa TOJIyTOHKMX CPE30B JUIs
OLICHKH CTPYKTYPHBIX M3MEHEHHH, KOTOpbIe BO3HUKAIOT B JIETKMX Ha
(oHe UMMOOUIHM3aLMOHHOTO cTpecca. [IponenanHas paboTa rnokasana
11e/1ecO00Pa3HOCTb HCIIOIB30BaHKs HOJTYyTOHKUX CPE30B VIl M3yUEHUs
CTPYKTYPHBIX W3MEHEHHII B JICTKNX, KOTOpHIE BO3HHKAIOT IOCIIE
BO3ICUCTBUSI HKCIIEPHMEHTAIBHOTO cTpecca. V3ydeHHe MOIyTOHKHX
CPE30B SBISICTCS LEHHBIM IIPHEMOM MOP(OIOTHIEecKOro aHamm3a,
KOTOPBIH MO3BOJIIET OLEHUTD CTPYKTYPY HUCCIIELYEMOro MaTepraa Ha
TKAQHEBOM U KJIETOYHOM YPOBHE.
KitroueBble cJ10Ba: MOIYTOHKHE CPE3bl, JIETKHE, CTPECC.
Penenzent €pommenko I'.A.
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B MEXAHI3MI AHTUEKCYJIATUBHOI JIIlf PEHOBUHU KCAHTUHOBOI'O PSIJTY
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[IpoBeneni nociiukeHHs miaTBep A (akT, mo OeHdypam mpurHidye akTHBHICTH i30depmenty LIOI-2 i 3abe3neuye
npotu3ananeHy gito. [Ipu omHowacHoMy iHTiOIpyBaHHI OcHpypamoMm i3odepmenty L[OI'-1 mpuTHIYYIOTHCS HpOCTAriaHIuH-
3aJIeKHI MEXaHI3MH 3aXHCTy OpraHi3My i 30epeKeHHs CIH30BOi OOOJOHKHM NUTYHKA, ABAHAALSATHIANO! KHIIKH. berdypam
BHUKJIMKAB 3Ha4yHe iHriOyBaHHs i30(pepmenty 1[OT-2, mo 3abe3nedyBano nmpoTH3anajibHy Iil0, HE BIUIMBAB HA aKTUBHICTh
LIOI'-1 i He mepenIKopKaB peaizalii MeXaHi3MiB KOMIIEHCATOPHOT'O 3aXHCTY CIN30BOi 00OJOHKH LIUTYHKA Ta JIBAaHAIIATUIAIO]
kuiiku. bendypam 3meniryBas excipecito i3odepmenty LIOI-2, 1o cBigunio npo #oro BupakeHi NpOTH3anaibHi BAaCTHBOCTI.

Karwuosi ciioBa: 6eHpypaM, aHTHEKCyIaTHBHA aKTHUBHICTS, 130pepmenTn [IOT'-1 1 [IOT'-2

Cmamms € ¢ppaemenmom HIP «Dapmaronoziune 00cuiodicenss 6iol02iuHo akmueHux pevyosut i JiKapcoKux 3acobie
CUHMEMUUH020 MA NPUPOOHO20 HOXOONCEHHs, IX 3acmocyéanns 6 Mmeouunii npaxkmuyi» (Ve Odepowcasnoi peecmpayii
0114U003709).

3amanbHU TIpOLIEC € PO3MOBCIOKEHUM CHMIITOMOM OIUIBIIOCTI 3aXBOPIOBaHb y JIIOAHMHHU.
B po3BuTKy 3amaneHHs] BaXIIMBa POJb HAJCKUTHh MIrpamii JEHKOUHTIB y MIKPOUUPKYIATOPHOMY PYCIi
TKaHWH. B peaiizariii 3amagsHOTO TIPOIeCy MPUHMAIOTh yJacTh MEIIaTOpH 3amlalieHHS: 1MHTepIeHKiH-1,
(dhakTop HEKpO3y MNyxjuH, (aKTop aKTUBAIil TPOMOOLHUTIB, IMTOKIHH, JEHKOTpHEH B, a Takox
npoctarnaauay [1]. BecranoBneHo icHyBaHHS IBOX i30(epmeHTiB mukiookcureHasu (LIOI) —IOI-11
HOTI'-2. Izodepment IIOT-1 B HOpMi KOHTpostoe yTrBOopeHHs mpocrtarmanauuis (I1I) i3 3axHCHOIO
(dyHKIEO, gKa 3a0e3leuye TacTPONPOTEKINifo, MOCHIEHHS mepdy3ii HHPOK, PEryisllil0 yTBOPECHHS
TpomOouuTiB. A i30depment LIOI-2 yTBOpIO€THCA MEpPEBaXHO B 30HI 3amajeHHs, KOJIH iHIYKYEThCS
yrBopenns [1OI'-2 3 [IOI'-1. [3odepment L{OI-2, ctumyimtoe yrBopenHs 17 6e3mocepesHbo B ocepeniky
3amajeHHs, SKi MPOBOKYIOTh Oib, 3amajJibHUH IIpolleC, IABMIICHHS TemrepaTypu. HecrepoinHi
nporu3ananbai 3acobu (HIT33) 3a mpummumom BIumBY Ha akTuBHICTH L[OI' migpo3miasioTbhes Ha
HeceJIeKTHBHI iHTi0iTOpH, 34aTHI O6mokyBatn L[OI-1 i IIOI'-2, i cenekTHBHI, MPUTHIYYIOYI aKTUBHICTb
nepeBakno L[OI'-2. Came 3a paxyHok Omokamu I1IOI-2 HII33 nposBisioTh MNPOTU3aAMANbHY,
00JIe3aCIOKIMINBY 1 JKapO3HMXKYIOUy Mif0, Tomi sK Ojokama akTuBHOCTi I[OI'-1 mpu3BOauTH 110
npurHiuenHs 3axucHoi aii I1I" i po3BuTky HeOaxanux moGiunux edektiB [3]. [lepeBaxkHa OiLNBLIICTD
HIT33 Bucrymnae six koHKypeHTHI iHri0iTopr L{OI'; TpuBamicTs Aii HUX CIIOMYK BU3HAYAETHCS LIBHIKICTIO
BUBEJICHHS CaMOro JKapchbKOro 3aco0y 3 opraHismy. 3anekHo Bia TpuBamocti aii  HII33 moxxHa
PO3IUIMTH Ha Mpenapard 3 KOPOTKOIO 1 TPHUBAIOIO Ji€r0. BakIMBOIO OCOOMUBICTIO MpemnapaTiB IpyIu
HII33 € Te, o0 BOHU 1O XiMiYHiHi IPUPOJI € OPraHiYHUMH KHCIOTaMH, a TOMY 34aTHI HAKOITUYyBaTHUCS B
OCepenKy 3alalleHHst i CIPUATH MPOSABY MPOTH3ananbHol aii [4, 6].

IIporm3anansauii epext HII33 noB’ s;3anuii 3 IpUTHIYCHHSM aKTUBHOCTI B OCEPEAKY 3araJICHHS
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