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Amenxo A.M. MOP®OJIOI'TYHI ACIIEKTHU ®YHKIII-

TToBiBosKHi HALOHATH Ui OHAJIBHUX AITAPATIB OYHOI O Sb-

ﬁiiﬁii% i;ilﬁc:gﬂ iveni JIYKA HA TJII EK3OI'EHHOI O I'lI1O-
TUPEO3Y, IH1YKOBAHOI O MEPKA -
3011 1I0M

X Po6oma e ¢paemenmom HJ[P «Jlexmuno- ma ivyno2icmoximiunuil ananiz gyaneeo-
Kﬂmq?“ cnoga: O'IHC fI6Hy KO, OHUX OemepMIHANM HOPMATILHUX MA RAMONOSIYHO 3MIHEHUX KIIMUH i MKAHUH» (HO-
(hyHKIIOHATBHI OMHHAIL, 3aTAITb- Mep Oepacasnoi peecmpayii 01130U000207).

HAa MOP(OJIOTis, THIIOTH-

peoimnu3m. Pedepar. BuBuany BIDIMB eKCIEPUMEHTATFHOIO TiIIOTUPEO3Y 1HAYKOBAHOTO Mep-
Ka30JI1JIOM Ha MOP(OIOTTHHI 0COOIMBOCTI (PYHKITIOHATHHIX allapariB OUHOTO SOIy-
ka. [lokazaHo, mo HaWGLTBIT BUpaskeHI MOPQOIOTIUHI 3MIHK JIarHOCTYBAITUCST Y
POTIBIIN 1 TIPOSIBISUTHCS KEPATHHI3AIIEIO 1 TOKaTHHIM B1[IIAPYBAHHSIM TIOBEPXHEBUX
MIapiB MEePeIHbOTO eIMiTelio, HaGpSIKOM Ta 1HQUIBTPAIIEIO TIM(OITUTaMHI CTPOMU
POTIBKY, JIOKAJIbHUM Bi/ITIAPYBAHHSIM €HJIOTEINI0 IepeiHboi kamepu. [lapanensHo
criocTepiranacs He3HaYHa iHQLUTETpartist TiM(oruTaMy BIHKOBOTO Tila, AereHepaTu-
BHI 3MiHH HEHPOHIB BHYTPIMHLOTO SIAEPHOTO TIapy CITKIBKH, MITENIOIHTIB CIh030-
BOI 3aIT03U Ta ii IHTEeHCHBHA JIeWKOIMTapHa THOLILTpaITis.
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Shchur M.B., Yashchenko A.M. Morphological aspects of eyeball functional units during exogenous hypothyroidism,
induced by mercazolilum.

ABSTRACT. Background. We have conducted this research taking into account the growth of thyroid gland pathology, as a
result — endocrine ophthalmopathy and the lack of literature data about microscopic morphologic changes in functional units
of the eyeball during hypothyroidism. Objective of the study was to investigate morphological features of rat eyeball struc-
tural components during mercazolil-induced experimental hypothyroidism. Methods. The research was conducted on 35
mature Wistar male rats, with weight 180-240 g (10 control and 25 experimental). Exogenous hypothyroidism was induced
by daily administration of food with thyreostatic drug mercazolilum (“3mzopos’s”, Kharkiv, Ukraine) at a dose of 5 mg / kg
body weight within 14 days. The investigated histological material (thyroid glands and eyeballs) was taken after animal eu-
thanasia by an overdose of anesthesia, than fixed in Buen solution, dehydrated, compacted and embedded in paraffin. Sec-
tions 5-7 pm thick were stained by hematoxylin and eosin. Function control of thyroid gland was performed by investigation
of thyroid gland’s morphology. Results. Investigation of structural components of the eyeball during mercazolilum-induced
hypothyroidism, which was accompanied by the change of follicles size, the height of thyrocytes and colloid consistency in
the thyroid gland, has shown that there is a local detachment of the superior layer of epithelium, its keratinisation. Change of
cells shape and kariopicnosis was observed in the basal layer, hypertrophy of some cells, their cytoplasm hydropic dystrophy
and detachment from the basal membrane. In some intermediate layer cells kariopicnosis and dystrophic changes in cyto-
plasm was observed. In corneal stroma we saw edema, interleaving of collagen fibers, minor lymphocyte infiltration, espe-
cially in the dilated venous sinus, local detachment of the anterior chamber endothelium, the corneal epithelium and ciliary
body lymphocyte infiltration. In retina we observed edema and degenerative changes of some neurons in the inner nuclear
layer, most likely because of the edema, change of retina arterial lumen diameter and thus neuron nutrition. During exoge-
nous hypothyroidism there were also destructive changes in lacrimal gland and its intensive lymphocyte infiltration. At the
same time, there was observed a leukocyte infiltration in the conjunctival part of the eyelid and increase of adipose tissue
near the orbita bone part. Conclusion. Morphological investigations of the structural components of the eyeball showed
negative influence of mercazolilum-induced exogenous hypothyroidism on functional units of rat eyeballs. The major mor-
phologic changes were diagnosed in the cornea, while less — in other functional units.
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Beryn

OcraHHIM 4acOM CHIOKPHHHY O()TaIbMOIATIFO
PO3TISLAAOTH SIK OaraTOrpaHHE 3aXBOPIOBAHHS, SIKE
PO3BHBAETHCS HA TII MATOJNOTI] IUTOMOAIOHOI 3a710-
3M 1 MPOABILIETHCS 3MIHAMH OPraHa 30py 1 M SKHX
TKaHHH opOiTH. Y 50% malieHTiB i3 3aXBOPIOBAH-
HAM TIMTOMOMIOHOI 3aJI03H CIIOCTEPITaeThCsa odra-
meMmomaria [1]. OcHoBHEMHEH O()TaTBMOIOTITHHMHA
MPOSBAMH TIMOTHPEO3Y € 3HIKCHHS TOCTPOTH 30pY,
3BYKCHHS TIOJI 30py HA OLIHiT 1 XpOMaTHIHI KOJbO-
pH, TOTIPIICHHSI TEMHOBOI ajanTamii, Ta CBITJIOBI/-
YyTTA. 3O01IBIIYETHCSI YACTOTA BUHUKHCHHS TJIAYKO-
MH. Hepiako po3BHBAETHCS YCKIATHEHA KATAPAKTa,
MOKEC MATH MICIEe SHIOKPHHHA O(TanpMOmaris sKa
€ aBTOIMYHHHM IIPOIIECOM, Y PO3BHTKY SKOTO IIPHH-
MArOTh Y4acTh SIK TCHETHYHI (DaKTOpH, TaK 1 €K30-
TCHHI YHHHUKH [2-10]. I BHpaKCHOTO TiHOTHPEO-
3y TAKOK XaPAaKTCPHE Pi3KC 3BYKCHHS OYHOI IIIijTH-
HA HA T 3arajbHOTO HAOPAKY, CYAHHHI 3MiHH
KOH FOHKTHBH 1 T1iM0a; 3BYKCHHA apTCpid, apTepion
1 aprepialbHHX BIAIUNIB KaILIPIB, CKICPOTHHI
3MiHH IXHiX CTiHOK, CHOBLJIbHCHHA KPOBOTOKY, TIOB-
HOKpIB'S BCHOZHUX BIJIITIB KaIIIPIB, HASBHICTH
BAPHKO3HUX PO3IIMPEHb BEHYI 1 MIKPOAHEBPH3M, a
TAKOK 3MIHAMH CTiHKH CYIUH CiTKiBKH [2,5,6,11].

B Vxpaini micis asapii Ha YAEC cnocrepira-
€THCSI PICT 3aXBOPIOBAHb IMUTONOAIOHOI 3a7I03H, MO0
MOXKE TPHBECTH IO POCTY CHAOKPHUHHOI O()TaIbMO-
Tmarii.

BpaxoByroun pict maTonorii mMTONOAIOHOI
3aJ03H 1 SIK HACHIAOK CHAOKPHHHOI O()TaIbMOMATIi,
a TAKOX HEAOCTATHICTh BHCBITJICHHS Y HAYKOBIH
Jmirepatypi MIKPOCKOIYHHX MOP(OIOTIYHHX Mpo-
SIBIB Y CTPYKTYPHHUX KOMIIOHCHTAX (DYHKIIIOHAIHHUX
amapariB O4HOTO SI0IYKA 32 YMOB TiNOTHPEO3y HAMH
TMPOBCSACHE JAHS AOCIIIKCHHS. .

Mera — mocmiguta MOPQOIOTivHI 0COOTHBOCTI
CTPYKTYPHHX KOMIIOHCHTIB O4HOTO SIOTyKa IIypiB 3a
YMOB MEPKA30JiI- iHAYKOBAHOTO CKCIICPHMCHTAIb-
HOTO TIIOTHPEO3Y.

Marepiaan Ta meToan

Jocmian mpoBoamH HA 35 CTATCBO3PLIHX MIy-
pax camipax miHii Bictap macoro 180 -240 r (10 koH-
TPoMbHEX 1 25 mochigHux). TeapuHu yTpUMyBaIHCA
V CTAaHAAPTHUX YMOBAX BiBApII0 MalW JOCTYI 1O
BOJM Ta MOBHOINIHHOTO XapuyBaHHI. EkcriepuMmeH-
TAIbHAH TIMOTHPEO3 BHKIMKATIH JOJATKOBHM 3T0-
JOBYBAaHHAM 3 Dkero Mepkazoniny (“3mopos s, Xa-
PKiB) 3 pO3paxyHKy 5 MI/KI MacH Tila BIPOJOBXK
JBOX TIKHIB. JlOCTiHKYBAaHHH MaTtepiaa (IIUTOIMO-
IiOHi 371031 1 OuHE A0IyKO) 3a0Mpaam mCad CBTa-
HA3li TBapHH NLIAXOM TICPSAO3YBaHHA ¢(ipHOTO
HapKko3y. [icromoriuamit Matepian (ikCyBaan y po-
3unHi byeHa. 3HEBOIHIOBANM, VINUIGHIOBAIHN Ta 3a-
muBay y mapadin. 3pi3u TOBIMMHOKO 5-7 MKM 3a0a-
PBIIIOBATH TEMATOKCHIIIHOM Ta €03WHOM. KOHTpOIB
(dyHKii muTONOAIOHOI 3a7I03W 3IHCHIOBANH IIII-
XOM BHBUCHHSA MOP(oIorii muTONomiOHOI 3aJ03H.
Mixkpockomito 1 (oTorpadysaHHs mpenapartis mpo-
BOAWJIH 3 BHKOPHCTAHHAM Mikpockoma Olympus

BX-41, a taxox Carl ZEISS Jena Ng, 1oyKOMIUICK-
ToBaHOTO IH(pPpoBoro (horokameporo Canon IXUS
700.

[Tpu mpoBencHHI JOCHITKEHb JOTPUMYBAIUCH
MDKHAPOJHUX MPABIII Ta MPUHIUIIB “CBPONCHCHKOI
KOHBCHIIIT ITPO 3aXHCT XPEOCTHUX TBAPHUH, SKI BHKO-
PHUCTOBYIOTBCS IS EKCIICPUMEHTIB Ta 3 1HINOIO HAay-
koBor0 Meroro” (CrpacOypr, 1986) i “3arampHEX
CTHYHHX NPUHIHUIIB CKCICPHMCHTIB HA TBAPHHAX
(Kuis, 2001) Ta 3akony Yxkpainu Ne 3447— 1V «IIpo
3aXHCT TBAPHH BiJl KOPCTOKOTO MOBOLKEHHS» — BiX
21.02.2006. Kowmicieto 3 mutans OioeTHKH “JIBBIBCH-
KOT0 HANIOHAJILHOTO MEIWYHOTO YHIBEPCHTETY iMe-
Hi [Jammma Tamumoproro ” MOPYMICHE MOPANTBHO-
STHYHHUX HOPM IPH MPOBEACHHI HAYKOBO-AOCIITHOI
pobotH HE BHABIACHO (mpOoTOKONM Ne2  Bixg
15.02.2016).

PesyabraTn Ta iX 00roBOpeHHs!

JlocHiUKEHHST TICTOJIOTIYHHX IIPEmapaTis, 3a-
(hapOOBAHHX TCMATOKCHJIIHOM Ta CO3HHOM IIOKA3a-
70, MO OYHE SIOXYKO KOHTPOJBHHUX TBAPHUH MA€E TH-
OBy OYIOBY i YTBOPCHE TPhOMa OOQJIOHKAMH (30B-
HIIIHS, cepeaHst Ta BHYTPINIHS), IEPEAHBOI0 TA 33/~
HBOIO KAMEPAMH, KPHIITATHKOM Ta CKIUCTHM TiJIOM.
30BHIMHA 00OJOHKA YTBOPECHA CKICPOI0 Ta POTiB-
kor0. PoriBKa Mae IU'ATh IIApIB: MEpPEIHIA CITETIH
(TOCKHH HE3POTOBLIHI CMITEi), ICPSTHT MCKOBA
IUTACTHHKA, BIAcHA peuyoBwHA poriBku (Puc. 1 A),
3adHd MEKOBA IUTACTHHKA Ta 3aaHIN emitenmiu (ona-
HOIIAPOBUH IUIOCKUH emiTeniii- enorenin). Criaepa
YTBOPEHA IMITHHOIO CITOJYYHOIO TKAHHHOI MIXK KO-
JATCHOBUMH BOJIOKHAMH SIKOI 3aJATaroTh (idpouuTn
1 enactudHi BOJNOKHA. [lepemHs TMOBEPXHS CKICPH
BKpPHUTA KOH FOHKTHBOIO 3 IPHJICTIMMH TKAHHWHAMH
Oo4HOI sIMKH. BinkoBa 000NOHKA CHONY4a€eThCA MyX-
KO0 CIIOJYYHOI) TKAHWHOK) 3 BEIHKOKO KiTBKICTIO
CYIUH — CHICKJICPATbHOI0 TKAHHHOK. Mik OKOM i
KICTKOBOIO TKAHHHOIO OPOITH 3HAXOAUTHCA CIIHO30BA
341032, KHUP, CHOTYYHA TKAHWHA Ta M SI3H.

CyauaHa 00010HKA BKJIFOYAE TPH CKIIAA0BI 4a-
CTHHH: BJIACHE CYJMHHY OOOJIOHKY, BIHKOBE TiJIO Ta
paiaykky. BigpocTku BIHKOBOTO Tijla BKPHTI JBO-
mIapoBUM INrMEcHTHUM emitemieM. CiTKiBKa Imypa
yrBopena 10-ma mapamu (puc. 2 A, B, /1) i mae aHa-
JOTiYHY OYyIOBY OO0 CITKiBKH JROauHH [12]. Mix
POTIBKOKO 1 Paly;KKOI0 PO3TANIOBAHA TIEPEIHS Ka-
Mepa, MDK paiIy>KKOI0, KPHINTAIUKOM, BiJPOCTKA-
MH BIHKOBOTO Tila Ta BIHKOBOIO 3B S3KOKO- 3aHA
KkaMepa. Kpumranuk BKpUTHI CHOTYYHOTKAHHHHOIO
KANCYJI0K MiJ SKOK PO3TAINOBAHHH OTHOIMAPOBHHA
KyOIuHHMH emiTemH, SKUil y MIJSHIIL €KBaTOpa CTA€e
BHCOKO TPH3MATHYHAM 1 (POPMY€E POCTKOBY 30HY
KPHINTAJIHKA.

JlocHiUKEHHST CTPYKTYPHHUX KOMIIOHCHTIB O4-
HOTO sI0NyKa HA Tl TiMOTHPEO3y, iHAYKOBAHOTO
MEPKA30IiIoM, SAKHH CYMPOBOMKYBABCS 3MIHOIO
po3MipiB (OTIKYTiB, BUCOTH THPOLHUTIB Ta KOHCHC-
TCHIIi KOMOiga y IMUTOMOMIOHIN 3a7031 MMOKa3ao,
IO Y POTiBII BUHUKAE JIOKAJIBHE BiJIIAPYBAHHS I10-
BCPXHCBOTO IIAPY CHITCTIKD TAa HOTO KCPATHHI3ALIA
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(puc. 1 b, B). Y 0GazanpHoMy mapi 3MiHa (opmu
KIITHH Ta MKHO3 saep. [imeprpodist okpeMux K-
THH 0a3aJbHOTO MIAPY, TiApomivHa aucTpodis ix
OUTOIIa3MH Ta BiAMIAPYBAaHHS Bix 0a3aibHOI MEM-
Opanu. Y MPOMIKHOMY INapi V OKpEMHX KIITHHAX
MKHO3 s7ep Ta JUCTPO(IUHI 3MIHH IUTOIUIA3MH
(puc. 1 B). Y BriacHil peuOBHHI POTIBKH CIOCTEPITa-
BCS1 HAOPSK, PO3IMAPYBAHHS KOJIATCHOBHX BOJIOKOH,
HE3Ha4HA JiMQounTapHa iHPIIbTpamisa, 0COOIHBO Y
JUTAHII PO3IIMPEHOTO BEHOZHOTO CHHYCA, JIOKAIbHE
BIAIIAPYBaHHS CHIOTEIIIO MEPEAHBOI KaMepH 1 00-
ME>KYBAJILHOTO CIITETII0 PAWAyKKHU Ta iHPLIBTpaLisa
nmiMpormramu BikoBoro Tina (puc. 1 B, I'). Tapins-
TPAUi0 BJIACHOI PCUOBHHH POTIBKH Ta BIHKOBOTO
Tina miMQOIMTAMH MOXKHA PO3LIHIOBATH SIK IPOSB
ACENTHYHOTO 3aIAaJCHHSI HA T CKCIICPUMCHTAIBHO-
IO TIMOTHPEO3Y, 3 IHMIOTO OOKY, SK IPOSB IMyHHOI

peakmii Ha BBEACHHI MEpPKa3oiiay. 3MiHA (QopMmu
emiTenonuTie 0a3adbHOTO IIAPY CIITEII0 POTIBKH,
HMOBIpPHO, 0OYMOBJICHa HAOPSIKOM BJIACHOI PEUOBH-
HH pOTiBKH. [IpH MaKpOCKOIIYHOMY JOCHITKEHHI
VPaXXCHHS POTIBKH HA TN CHAOKPHUHHOI Oo(TaapMo-
maTii miarHocTyBamm Takoxk [6]. HaOpsx BmacHOi
PECUOBHHM POTIBKH Ta PO3IIAPYBAHHSI KOJIATCHOBHX
BOJIOKOH crocTepiramd [13] mpu ¢KCIICpHMCHTAIb-
HOMY TilIOTHPEO3l IHAYKOBAHOMY MEPKA30JIIOM Y
kpodmis. [Ipore [13] BUKIHKATH CKCICPHUMCHTATLHHHA
TIHOTHPEO3 ¥ KPOJiB 3 BUKOPHCTAHHAM iHIIOI AO3H
Mepkazoniry (10Mr/kr MacH Tifa) TOZI, SK HAID CKC-
TIEPUMEHT OYB MPOBEIACHUH 32 YMOB BHKOPHCTAHHS
SMI/Kr Macu Tina, oxHaK MOP(OIOTIUHI 3MIHH CTPY-
KTYPHHX KOMIIOHCHTIB POTIBKH 32 YMOB Aii THpEOC-
TATHYHOTO TIPENAapaTy MEpKa3oiiny Oyiu moxiOHu-
MH.

Puc. 1. 3aranbHa Mopconoris poriBku KOHTPONBHUX Ta AOCMIAHUX TBapuH. A — KOHTponb. b — gocnia. B — gocnig. Kepa-
TWHi3aLjis, BiglapyBaHHA NOBEpPXHEBOro LWapy, aMiHa dopMu eniTeniounTiB 6asansHoOro wapy, NikHO3 ix faep, rigponiyHa guc-
Tpodhia okpemux enitenioyntis (B, B). I — gocniag. IHgiNeTpaujia niMcbounTaMu cTpomn poriskn. 3abapBneHHA reMaToKCUNiHOM

Ta eo3nHoM. A, b - x600; B, I - x150.

VY ciTkiBLi cHOCTepiraaw IJBUIICHY OKCH(i-
JIFO Y 30BHIITHIX CCTMCHTAX MATHYOK i KOJIOOUOK, B
JITSHI CHHATICIB MiXK TOPH30HTATRHUMH 1 (OTOCE-
HCOPHHMH HCHPOHAMH, AMAaKPHHOBHUMHM Ta TaHIJIO-
HapHuMH Hedponamu (puc. 2 b, I', E). Ilopan 3
O3HAYCHNM Bi3yami3yBaan HaOpSK CITKIBKH Ta JleTe-
HEPATHBHI 3MIHM OKPEMHX HECHPOHIB Yy BHYTpIII-
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HBOMY stacpHoMy mapi (puc. 2 b, T', E), 3By:keHHA
MPOCBITY apTepii 30poBoro Hepma. JlercHepaTwBHI
3MIHH 3TaJAaHAX HEHPOHIB, MPABAOMOJIOHO, BHHH-
Kal¥M YHACNIAOK HAOPAKY, 3MIHH IIPOCBITY apTepii
ciTKiBKH 1 Tpo(iku HEHpOHiB. 3MiHA CTIHKH apTepin
CITKIBKH TIPH CHAOKPHHHIH o(Tampmomarii BHCBIT-
JICHA Y HAYKOBHUX JOCTIKCHHAX [2, 14].
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Puc. 2. 3aranbHa Mopdorioria CiTKiBKM KOHTPOMNbHUX Ta AOCRiAHUX TBapuH. A — KoHTpornb. B, - koHTponb. b — gocnig. I, E
— pocnig. Habpsk ciTkiBku, gereHepaTUBHI NpoLeCH HEMPOHIB BHYTPILLHBOro SAepHoro wapy. 3abapBrneHHs reMaToKCUniHOM Ta

eo3nHoM. A, b - x150; B-E — x600.

Ha 1mi eKk30TCHHOTO TIMOTHPEO3y MATH MiCIE
TaKOX 3MIHHU JECTPYKTHBHOTO XapaKTepy y alMHyax
CITbO3BOI 3aJI03M Ta IHTCHCHBHA iH(impTpamis ii mi-
M@poumramu (puc. 3 B). OgrouacHO cmocTepiragacs
IH}LIBTpALIA TCHKOIUTAMH KOH'FOHKTHBAIBHOI Yac-
THHH TIOBiKH (puC. 3 A) Ta 30UIBIICHHA KiTBKOCTI
JKUPOBOi TKAHWHH O171 KICTKOBOI YAaCTHHH OPOITH.
[MoxiOHI pe3ynbTard MOCTIHKECHb BHCBITICHI [1].
3ananpHiI MPOUECH Y CIHO3HOMY amapari npu CHIO-
KpHHHIH o()TampMomnaTii cnocrepirana Takox [6].

Mincymox

Mop¢onoriuni  JOCHIIKEHHS  CTPYKTYPHHX
KOMITOHEHTIB OYHOTO SIOJIyKa MOKA3aJIH HETaTHBHUH
BIUTHB CKCIICPHMEHTAIBHOTO TINMOTHPEO3Y, 1HIYKO-
BAHOTO MEPKA30ILTOM, Ha (DYHKIIOHAJBHI amapaTh
Oo4yHOTO sI0IyKa ImypiB. HaWOimpim BHpaXkeHI MOp-
(hoTOTIvHI 3MiHH JIATHOCTYBAJHCS Y POTIBIN 1 Mpo-
SBJIATHCA KCPATHHIRALIEK 1 JOKAJTHHEM BiTIIApy-
BAaHHAIM TOBEPXHCBHX IIAPIB NEPEIHHOTO CIITEIIIO,
HAOPSKOM Ta iHQIIBTPaLi€r0 TIMPOINTAMH HABKOJIO
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PO3MIMPEHUX BEHO3HHUX CHHYCIB Y MICII TIEPEXOY
CKJICPH Y POTIBKY, JIOKAJTGHHM BiJMIAPYBAHHAM CH-
JIOTeNiio mepenHboi kamepu. IlapanensHo crocTepi-
rajgacs HezHayHa iH(QimbTparis miMbonuramu BiH-

KOBOTO TN, AECTCHEPATHBHI 3MiHH HCHPOHIB BHYT-
PIIIHBOTO SACPHOTO INAPY CITKIBKH, CIITEIIOLUTIB
CITbO30BOI 3al03W Ta ii IHTCHCHBHA JCHKOIMTApHA
1H(LTbTpATisL

Puc. 3. JoaaTkoBi OYHi CTPYKTYpU AOCNIAHUX TBApWH. A — NoBika. b — cnbosoBa 3anosa. IHINbLTpaia nelkoumMTaMm KoH'-
IOHKTUBarbHOI MoBepxHi NOBIKWU i CNb030BOI 3anosu. [JereHepaTuBHi Npouecn B aumHycax 3anosun. 3abapeneHHA reMaTokcusi-

HOM Ta e03nHOM. x150.

MepcneKTHBE TOIANBINNAX JOCTIKEHb TI0-
JSTAIOTh Y BHBUCHHI BYTJICBOAHHX ICTCPMIHAHT
CTPYKTYPHHX KOMITOHCHTIB OYHOTO S0IYKA 3 BHKO-

PHUCTAHHIM JICKTHHOTICTOXIMII Ta €IEKTPOHHOI MiK-
POCKOTII HA T CKCIICPHMEHTABHOTO CK30TCHHOTO
TiIOTHPLO3Y.
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Myp M.B., Amenro A.M. Mopdosorniueckie aACeKThI (PYHKIMMOHATHHLIX ANMAPATOB TJIA3HOTO $10-
JI0Ka Ha (pOHE IK30TCHHOT0 THIOTHPE03a, HHAYIHPOBAHHOTO MEPKA30JIIOM.

Pedepar. Msydann BIUAHHME 3KCIIEPHMEHTAIBHOIO THIOTHPEO3d HHAYILHUPOBAHHOTO MEPKA3OIMIOM HA
MOP(OTOTHUCCKHE OCOOCHHOCTH (DYHKIMOHATGHBIX allapaToB IIIA3HOTO 1010Ka. [Toka3aHo, IT0 HAMOOICE BBI-
PAKCHHBIC Mop(bonornqecxne HU3MCHCHII JUATHOCTUPOBAJIHUCE B POTOBHULIC U IMPOIABIIATIACH KepaTI/IHI/ISaL[I/Ieﬁ H
JIOKAJIBHBIM OTCJIIOCHUEM IMOBECPXHOCTHBIX CJIOCB NCPCAHCTO SMUTCIIAA, OTCKOM H I/IH(I)I/IJ'II)TpaI.[I/Ieﬁ J'II/IM(I)OI.[I/ITa-
MH CTPOMBI POTOBHIIBL, JOKATGHBIM OTCIOCHHEM JSHIOTEIHS TepenHed kamepsl. [lapammensHOo HAOMIOTANACH
HC3HAYHUTCIBbHASA I/IH(I)I/IJ'II)TpaI.[I/I}I J'II/IM(I)OI.[I/ITaMI/I PECHATIATOrO TCJIA, ACTCHCPATHBHBIC H3MCHCHUA HGprOHOB
BHYTPCHHETO SIICPHOTO CJOSI CETYATKH, SMHUTCIMONMTOB CIC3HOH >KENE3bl M €€ MHTCHCHBHAS JICHKOIMTApHAS
HH(pUIbTPATHSL.

Kimouessie ¢10Ba: T71a3H0E A0710K0, (PYHKIMOHATBHBIC CAMHHALIBL, 00IIast MOP(OIOTHS, THIIOTHPEOUTH3M.
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