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AHHOTaums

Lens — u3yunts BivsiHue 60-1HEBHOTO BO3/ieHCTBYsI GeH30aTa HAaTpys U Ha-
HeceHHUs JedekTa B 60yIbIIe6epIoOBLIX KOCTSIX Ha YIBTPACTPYKTYPY U PyHK-
[HOHAIBHOE COCTOSIHYE THPOIIUTOB ¥ 060CHOBATh 3(eKTUBHOCTD MEKCHIOMIA
U CeJleHasbl.

Marepuasn u MeToasl. 84 Gestbie KPBICH! GbUTH pacIipeiesieHbl Ha CeMb TPYIIIL.
7KuBotHble 1-2 rpynn noasepraiuck 60-1HeBHOMY Bo3eHCTBUIO GeH30aTa
Harpus B fo3ax 500 u 1000 mr/kr, noce yero HaHOCWICS JiedeKT B Gorblile-
6EepIIOBBIX KOCTSIX, @ KpbICaM 3—6 TPYIII IOTIOJIHUTEITLHO BBOAWIA MeKcHoi (50
Mr/Kr) Wi cerneHasy (40 MKr/kr). B 7 (koHTposbHOI) rpyie BMecTo GeH3oara
HaTpusi BBOOWIICS PpU3HOIOrHyeckuii pacTBop. OlieHKa GpyHKIMOHAIBHOTO CO-
CTOSIHUSI THPOLIUTOB OCYIeCTBIIIACh Ha 3/IeKTPOHOTPaMMax 0 MeTOMUKe,
pa3paboTaHHOM aBTOPOM C UCIIOJIb30BaHKeM ITporpaMmsl st OBM.
Pesynsbrarel B 1 1 2 rpynnax Ha 3j1leKTpOHOrpaMMax TUPOILIUTOB HA TPeTbU
CYTKY HabJIIOfIeHys! BLISIBIIEHO IpeobilaiaHie HeaKTHBHOTO XPOMATHHA B sifipe,
pacIIMpeHHbIe IIMCTePHbI IPAHYIISIPHOM SHIOIITA3MATHIeCKOU CeTH ¢ GUOpuI-
JSIPHBIMU CTPYKTYPaMU BHYTPH, HEMHOTOUHCIIeHHBIE CeKPeTOPHBIe FPaHYIIbI 1
KOPOTKHe MUKPOBOPCHHKH Ha alliKalIbHOM YaCTH KJIeTOK, HaJIM4He MUTOXOH-

JIpUii C pa3pylieHHbIM MaTpUKCOM. B 1 rpymine gpyHKIMOHANBHOE COCTOSHUE
THUPOIIMTOB COOTBETCTBYET rMITOQYHKIMH Ha TpeTbH cyTkH (15,80+0,20 H6aa)
1 HopMOoOYyHKIMH Ha 24-e cytku (30,00+0,21), a Bo 2 rpynne — runodyHk-
nuu B 06a cpoka (13,80+0,20 u 15,00+0,21). B 3-5 rpynmnax BbIpa>keHHOCTb
JIeKTPOHHO-MHUKPOCKOIIMYEeCKUX M3MEeHeHUH THPOIUTOB YMEHbIIAeTCs U
¢yHKIIOHATBHOE COCTOSIHUE Ha 24-e CyTKU COOTBETCTBYeT HOPMOQYHKIIUH,
xpoMe 6 rpynmne! (runodyskims (19,30+0,21 6amma)).

BriBopgl. IllectunecsTuiHeBHOe BBe[leHHe GeH30aTa HaTpUsl U HaHeCeHHe
nedekTa B 60IbIIe6epIIOBLIX KOCTSX YIIBTPAMUKPOCKOIMIECKY IIPOSIBIIeTCS
rurodyHKIMeH TUPOLUTOB Ha TPETBH CyTKH, a K 24-M CyTKaM QyHKIMOHAJIbHOe
COCTOSIHYe KJIETOK CMeHsIeTCsl HOpMOYHKIIHeH TOJIBKO B IPYIIIIe C BBeIleHUeM
6enzoara Harpust B jo3e 500 mr/kr. Micrionb3oBaHKe MeKCH/I0I1a WITH CeJleHa3bl
TI03BOJISIeT YMEHbIIHUTD BHIPKEHHOCTb YJIBTPAMUKPOCKOIMYECKIX U3MeHeHUH
THPOLMTOB U GbICTpPee BOCCTAHOBUTD UX QyHKIHMOHAJILHOE COCTOSIHUE.
KirroueBsIe c1oBa: IUTOBU/IHAS XKeJle3a, TUPOLHT, YAbTPAaCTPYKTypa, PpyHK-
[MOHAJIBHOE COCTOsIHMe, GeH30aT HaTpHsl, MEKCH/ION, CejleHa3a.
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justification for the effectiveness of mexidol and selenase
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Abstract

Aim - to study the effect of a 60-day exposure to sodium benzoate and a
defect in the tibiae on the ultrastructure and functional state of rat’s thyroid
gland thyrocytes and substantiate the effectiveness of mexidol and selenase.
Material and methods. Eighty-four white rats were divided into seven
groups. Animals of Group 1 and Group 2 were exposed to sodium benzoate
at doses of 500 and 1000 mg/kg for 60 days, after which a through defect was
applied in the tibiae. The rats of Groups 3-6 were additionally administered
mexidol (50 mg/kg) or selenase (40 mcg/kg). In Group 7, saline solution was
administered instead of sodium benzoate. The assessment of the functional
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state of thyrocytes was carried out on electronograms using a method
developed by the author using a computer program.

Results. In Group 1 and Group 2, the analysis of electronograms of thyrocytes
revealed the predominance of inactive chromatin in the nucleus, expanded
cisterns of the rough endoplasmic reticulum with fibrillar structures inside, a
few secretory granules and short microvilli in the apical part of the cells, the
presence of mitochondria with a destroyed matrix on 3rd day of observation. In
Group 1, the functional state of thyrocytes corresponds to hypofunction on the
3rd day (15,80+0,20 points) and normal function on the 24th day (30,00+0,21),
and in Group 2 — hypofunction in both periods (13,80+0,20 and 15,00+0,21).
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In Groups 3-5, the severity of electron microscopic changes in thyrocytes
decreases and the functional state on 24th day corresponds to normal function,
except for Group 6 (hypofunction (19,30+0,21 points)).

Conclusion. Sixty-day administration of sodium benzoate and the creation of
a defect in the tibiae are ultramicroscopically manifested by hypofunction of
thyrocytes on the 3rd day, and by 24th day the functional state of the thyrocytes
is replaced by normal function only in the group with the introduction of

Hayka n nHHoOBauuu B MeauuuHe

sodium benzoate at a dose of 500 mg/kg. The use of mexidol or selenase can
reduce the severity of ultramicroscopic changes in thyrocytes and quickly
restore their functional state.
Keywords: thyroid gland, thyrocytes, ultrastructure, functional state, sodium
benzoate, mexidol, selenase.
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m BBEJIEHUE

WTOBUIHAS )KeJle3a SIBJIsieTCsl OfHOM U3 nepudepuye-
HICKI/IX >Kejle3 BHYTpeHHel CceKpellMH, KOTopas pery-
upyeT MeTabosu3M 0OesKkoB, )KMPOB M YIJIeBOZIOB, a TaKXe
KanbireBo-pocdopHbiit roMeocTasd. Ee ¢ommukynspHsie
KJIETKH OTJINYAIOTCS BBICOKOM YYBCTBUTEJILHOCTBIO K pa3-
JINYHBIM 3K30TeHHBIM M 3HJOTeHHBIM Bo3nedcTBusM [1]. B
YaCTHOCTH, TIPH TsDKeJION TpaBMe UMeeT MeCTO YMeHbllIeHHe
YPOBHS TOPMOHOB — TUPOKCHUHA U TPUAOATHPOHUHA, YTO HOCUT
aJarTaroHHO-KOMIIeHCAaTOPHBIN XapaKTep U HalpaB/IeHo Ha
COXpaHeHHe ONTUMAaJIbHOTO YPOBHS aHabOIM3Ma U COKpalile-
HUS DHepro3arpar opranuama [2].

B 6oree panHeit pabote 6bUI0 YCTAaHOBIIEHO, YTO QOJUIHKY-
JIIPHBIE KJIeTKU IIUTOBHUIHOM XeJle3bl SIBIISIIOTCS 4yBCTBUTEIb-
HBIMU K JJIUTeJIBHOMY BO3[eMCTBUIO OeH30aTa HaTpus [3], 4To
Ha OCHOBAHUH BBISIBJIEHHBIX 3]IeKTPOHHO-MHUKPOCKOITYeCKUX
M3MeHeHUH YKa3bIBajIo Ha UX TUIOQYHKIMIO. beH3oar HaTpus
SIBJISIETCS IIIMPOKO PaclpOCTpaHeHHOU Y IPUMEeHsIeMOU ITullle-
BOM 106aBKO¥ M3 IPYTIITbl KOHCEPBAHTOB, KOTOPasi yMeHbIlIaeT
aKTUBHOCTb DakTepuil ¥ IpHOKOB M CIIOCOOCTBYeT IIOBBIIIe-
HUIO CPOKOB XpaHeHUsI IPOIYKTOB IUTAHKUS, CPEACTB JIMUHON
TUTHeHbI ¥ JiekapcTB [4]. Ecin nanHble 06 M30TMpPOBaHHOM
BJIMSIHUM OeH30aTa HaTpUsl Ha CTPOeHue, CeKPeTOPHBI IT0TeH-
IIMaJI IIMTOBUIHOM XKeJle3bl B INTepaType UMeloTCs, TO ee Mop-
domnorudeckrie 0COGEHHOCTH B TIEPUOJ TIOCIIE ITTUTETHHOTO
BBeJleHUs 6eH30aTa HaTpHYs ¥ CMOJIeJIMPOBAHHOTO TPaBMaTHye-
CKOT'0 BO3/IEHICTBHS Ha KOCTH OTCYTCTBYIOT. COOTBETCTBEHHO
He OCBellleHbl CII0COOb! KOPPEKIIUY JTAHHBIX BO3NIEHCTBUH, B
TOM 4uCle U GpapMaKoJIoruiecKye.

YuuThIBas, YTO OMHUM U3 MEXaHU3MOB HeBJIaronpusITHOTO
JIeHCTBUST OeH30aTa HATPHUs U TPAaBMbI KaK BHeITHETro $haKTo-
pa SIBJISIIOTCSI MHUIIMMPOBaHUe OKCUIATUBHOIO CTpecca, IIpo-
OKCHIIAHTHOe JIeHCTBHe, aKTUBALKs CBOOOIHOPAUKAIBHOTO
OKUCJIeHUs], TepCIeKTUBHBIM IIpeJICTaBIIsIeT sl UCIIOIb30BaHKe
IIperapaToB C aHTHUOKCUIAHTHBIMU, MeMOPaHOIIPOTEeKTOPHBI-
MU U aHTUTUIIOKCAHTHBIMHU CBOMCTBaMHU — MEKCHIONA U ce-
JleHasHl [5, 6].

m [TEJIb

[1pu oMoty 371eKTPOHHON MUKPOCKOIIMU U3Y4UTh BIIHsI-
Hye 60-THeBHOTO BO3eCTBYS OeH30aTa HATPUSI B PA3IMIHbBIX
7103ax ¥ MOCJIeyIolero HaHeCeH!s TpaBMbI B O0J1bIIe6epIio-
BBIX KOCTSIX Ha (pOJUTHKY/ISIPHBIE KJIETKH IUTOBU/THOM 5KeJie3bl
KPbIC ¥ 000CHOBATh 3PpPEKTUBHOCTh MEKCHU]IOJA U CelleHa3bl
B Ka4eCcTBe KOPPEKTOPOB.
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m MATEPHUAJI 1 METO/IbI

Oob111e€ KOTUYECTBO JTAOOPAaTOPHBIX )KUBOTHBIX, BOBJIEUEH-
HBIX B 3KCIIEPUMEHT, COCTAaBHIIO 84 0Cco6H Gesbix Taboparop-
HBIX KpbIC. 17151 ycTpaHeHus! HpaKTopa BIIUSHUS ITUKIIMYeCKUX
TOPMOHAJIbHBIX U3MEeHeHW Ha pPe3ysibTaThl UCII0JIb30BaN
KPBIC-CaMIIOB. B MOMeHT BBe/ieHUsI B UCCIIe[IOBAHNE KPBICHI
umenu Maccy 200-210 T ¥ HaXOOWINCH B TIOJIOBO3PEJIOM BO3-
pacTe penpomyKTHBHOIO [leprojia OHToreHe3a. KUBOTHbBIE
COZIepXKaJTCh B CTAHJJAPTHBIX YCIOBUSIX BUBApHs CO CBOOOI-
HBIM JIOCTYIIOM K IHIIe U BOfIe B YUCTHIX, XOPOIIIO MpPOBe-
TPUBaeMbIX TUIACTUKOBBIX KJIETKaxX Mo 6 0cobeil B KaXKIoi.
MopenvpoBaHue IJTUTeILHOTO BO3JeUCTBUS GeH30aTa HaTpHst
OCYLIECTBIISIIOCH ITyTeM 60-CyTOYHOTO BHYTPHIKETYJOUYHOTO
BBeJIeHHsI pacTBOpa JIAaHHOM MHINeBo 106aBKy B go3ax 500
u 1000 Mr/kr/Maccel Tejia, @ TpPaBMaTHYeCKOTO BO3MeHACTBUS
(mepenioma) — omepaTUBHBIM BMeIIaTeIbCTBOM, 3aKJIFOYa0-
IUMCS B TieppOpHUpPOBaHUM TIPOKCUMAIBHOM TPeTH Tella 06071b-
11e6epIoBbIX KOCTeM CTOMATOJIOTMYeCKUM DOPOM JaMeTpoM
2,2 vm (rpynnsl 1BH/T u 2BH/T) [7]. KonTponbHo# rpynmnoit
K BBIIIIEYKa3aHHBIM siBUJIack rpynmna K/, B KoTopoi KphICH
nonyuwitu 0,9% n30ToOHMYECKUI pacTBOP XJIOpHIA HAaTpHs B
aHAJIOTUYHBIE CPOKH 1 06beMe C TIOC/IeTyOIUM HaHeCeHUeM
TpaBMaTUYeCKOTO Bo3zeicTBus. [locie onepatuBHOTO BMe-
IIaTeJIbCTBA )KUBOTHOE COXPAHSIIO OMOPY Ha OIIepUPOBAHHbBIE
3a[HHe KOHeYHOCTH, ITOCKOJIbKY HapyIlleHHe HellpepbIBHOCTH
CTpoeHHs 60nbIe0epIIOBLIX KOCTel He HacTymano. [is ycra-
HOBJIeHUsI papMaKoIornieckoi 3bGeKTUBHOCTA MEeKCH IO
(MexxayHapoIHOe HellaTeHTOBAaHHOe Ha3BaHUe — 3TUIIMEeTHII-
TUIPOKCUITUPU/IMHA CYKIIUHAT) U CelleHas3bl (HaTpHUs CelIeHUT)
JIOTIOJTHUTEJIHO BBOJWITUCH 4 3KCIIEPUMeHTaJIbHbIe TPYIIIbI
(rpynmet 1BHI+M, 2BHI+M, 1BHA+C, 2BH/1+C). Mekcu-
JIOJT UCIOJTb30Basics oT mpousBoautesss OO0 MenuiuHCKUNA
1eHTp «Ji1apay, PD), BBommicsS BHYyTPUMBIIIIEYHO M3 pacyeTa
50 mr/kT, a cenenasa - buocun Apnnaiimutrens ['M6I, ['epma-
Hus B f103e 40 mMkr/kr/cytku. [Ipu pacyeTax BBOIMMBIX 03 U~
IIEBBIX JOOABOK U JIEKAPCTBEHHBIX IIPENapaToB UCIIOIb30BaJIN
¢dopmyity PrIO0IOBIEBBIX C y4eTOM BHUIOBOY BBIHOCIMBOCTU
IU1st KphIC [8]. 3ab0p MIUTOBHUAHBIX eJle3 OCYIIeCTBIIUTN Ha
3 1 24 cyTku nocye HaHeceHus Niedekra B 60Jbie6epIioBbIX
KOCTSIX, KPBIC yMEPIIBIISUIA METOJIOM JleKanuTanuu. J]omm -
TOBHJTHOW >KeJie3bl CellapyupoBajv Ha MeJIKUe KyCOUYKH, Mo-
MelTaid B MUKPOTIPOOUpPKH ¢ 2,5% pacTBOPOM INIIOTApPOBOTO
anpjeruia, C MoCuefyIIUM UX repeHocoM B 1% pacTBop
TeTpokcuna ocMust Ha pocdatHoM Oydepe s puxcanuu.
Crnenyromuit aTan 06paboTKY 3aK/II04alICs B IeruipaTaliuy
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KyCOUYKOB CHa4aJjla B 3TaHOJIe TIOCTelleHHO yBeJIMYMBaIoIencs
KOHITeHTpAIIUH, a 3aTeM B abCOIIIOTHOM arfeToHe. [layiee o6pas-
I1bI 3aJIMBAJIM B CMeCh 3TI0HA U apauTa U IOJIMMepU3HpOBaIU
B TepmocTare 36 yacoB nipu 600C. ITonyToHKHe cpe3bl ¢ 6i10-
KOB TIOJTy4aJIH C UCIIOJIb30BaHKeM ynsrpamukporoma Y MTII-4
Cymcxkoro [10 «3nexrpon». Ilo metony E. Reynolds cpesst
KOHTPACTHUPOBAJIMCh B PAaCTBOpAaX ypaHWIaIerara ¥ IUrpara
CBUHIIA, a Jjajiee aHAJIM3UPOBAIIUCH U GOTOrpadUpOBaIIUCE C
MIOMOIIIBIO 37IeKTPOHHOTO MUKpockora EM-125. Ha anektpo-
HOrpaMMax olleHUBallK popMy KIIETOK, SIpa, paciipezesieHre
XpOMaTHHa B HeM, GOpMY, CTelleHb Pa3BUTHS INCTepH I'PaHy-
JIIPHOM 3H/IOIa3MaTHYeCKOM CeTH, UX cofiepXumoe, popmy
U 3JIeKTPOHHYIO IIJIOTHOCTH COJIeP>KUMOI0 MUTOXOHAPUHN U
JIM30COM, a TaK)Xe pa3BUTHe MUKPOBOPCUHOK Ha allMKalbHOM
MTOBEPXHOCTH KJIeTOK. J1Jisl KOJIueCTBEeHHOM OlleHKYU U3MeHe-
HUM CTPYKTYPHBIX KOMIIOHEHTOB TUPOIIUTOB U OIpeieleHHs
Yx QYHKIIMOHAJIBHOTO COCTOSHUSI MCIIOTh30BaJH CIIOCO0, pa3-
paboTaHHBIN U 3aTlaTeHTOBAHHBIM aBTOPOM PaboThI!, a TEXHU-
YeCKHe pacyeTsl IIPOM3BONWINA B CO3[AHHOMU ISl 3TUX Liejlei
nporpamme i1t JBM2. CTpyKTYpHBIM KOMIIOHEHTaM TUPOIH-
TOB — SIIIPY, KapHuojeMMe, IIepuHYyKJIeapHOMY IIPOCTPaHCTBY,
SIIPBIIIKY, XPOMAaTHHY, TPaHYJIIPHOM 3H/I0IIa3MaTHYeCKOM
CeTH, MUTOXOHJPHUSM U II7Ia3MoJieMMe — IPUCBanBaIUCh YHUC-
JIOBble 3HAYeHHs, CyMMa KOTOPBIX Ompefiesisia X PpyHKIHO-
HaJbHOE COCTOsIHKE Ha 3leKTpoHorpammax (Hopma — 30-37,
runodpyukuus — 9-20, runepeynkuus — 21-31, murtos -
7-8 6annoB).

m PE3YJIBTATBI

DosuKyISIpHBIE KIeTKU IIUTOBUAHOM JKejle3bl B IpyTIIie
1BH/I Ha TpeThU CYTKU MCCIe0BaHUS ObUIM B OCHOBHOM
Kybudeckoil opmel. B ¢ornukyne Mormu Takxke ompese-
JIATBCS KIIETKHU KaK MPU3MaTHUIeCKOH, TaK U IJIOCKON GOPMBI.
S1Apo TUPOLUTOB, YIUTHIBasE OJIUMOP(PHOCTD KIIETOYHOTO
COCTaBa, ObIJIO KPYIJIBIM HJIU OBajIbHBIM. HeakTUBHEIN Xpo-
MaTHH pacrioyarasics He TOJIbKO Ha nepudepuu sSapa, HO U
B €ro IIeHTpajbHBIX y4acTKax. LlucTepHsl rpaHyssipHOM 3H-
JIOTIJIa3MaTUYeCKOM CeTH ObIITM pacuidpeHbl. YacTh U3 HUX
conepxarna ¢pUOPUILISIPHBIe CTPYKTYPbI, PacloJIOKeHHbIe
PBIXJI0. MUTOXOHIPUY OBITA PAa3HOM 3JIEKTPOHHOM TJIOTHO-
CTH, @ HEKOTOPBIe U3 HHUX COfIep>Kaly Y9aCTKH Pa3pyIIeHHOTO
MaTpuKca. JIn30CcoMbl CpeJHHUX pa3MepoB, OHU pacrojara-
JIUCh ONVMHOYHO WJIM TPYIIIaMU C 3JIeKTPOHHO-IIJIOTHBIM Te-
TEepPOreHHBIM COMIeP>KUMBIM, eIMHUYHbIe CeKpeTOpHble Tpa-
HYJIBI OIIpelessSUINCh PeJIKO. Y YacTOK KJIeTKU, obpaleHHbIN
B CTOPOHY KOJUIOM/IA, COfiepXkaJl KOPOTKHe MUKPOBOPCHUHKH.
Bo BTOpOI#1 MoNOBUHE 3KCIIepUMeHTa B 1ojie 3peHust GoJiu-
KYJIOB C TUPOIIUTaMU Pa3Hoi GOpMBbI BCTpevyanoch MeHbIlle.
[eTepoxpomaTuH pacrioyiarajics B Bujie TOHKOro 060j/ika Ha
neprdepud spa, C eTMHUYHBIMU [TIBIOKaMU B KapHoIIa3Me.
JIn3ocoMbl pa3HOTrO pa3Mepa UMeNyd OTHOCUTeJIbHO TOMOTeH-
Hoe copiep>kuMoe. [1pu ompenenenuy GyHKITMOHANIBHOTO CO-
CTOSIHUS TAHHBIX KJIETOK Ha 3JIeKTPOHOIPaMMax yCTaHOBIIe-
HO, YTO Ha TPeTbU CyTKU HaOIIO[IeH!sI OHO COOTBETCTBOBAJIO

AHaToMuAa Yyenoseka

runopyukimu (15,80+0,20 6asuia), omHako K 24 CyTKaM cMe-
HsI0Cch Ha HopModyHKHo (30,00+0,21 6amta).

V xpeic B rpyniie 26H]/I B Hauasne vccenoBaHuys onipeers-
JlaChb JMHaMWKa M3MEeHEeHWH, CXOHas C BBIIIEONUCAaHHOM, HO
TIPY 3TOM BBISIBIISUIMCH HEKOTOPBbIe 0CoOeHHOCTH. B riurornas-
Me BU3YaJIM3MPOBAJIMCh PACTSHYThIe KaHaIbIIbI TPAHY/ISIPHOM
JHJIOIIa3MaTHYecKor ceTd. HekoTopbix U3 HUX uMesu ¢op-
My «03epa». B kieTkax BcTpedanuchk chepuieckoil GopMel
MUTOXOHZPUH C IIOJTHOCTBIO pa3pylIeHHbIM CofepXUMbIM. B
TI0JIe 3peHHsl OIpefiesSUTUCH KIIeTKU C ITPU3HAKaMH alloITo3a.
Ha 24-e cyTku BbIsSIBIIeHHBbIE U3MEeHeHHsl ObLIM B OCHOBHOM
CXOHBIMM C PAaHHUMU CPOKaMH HabumofieHus. B omHOM KieTke
MOTJIN BCTPeyYaTbCsl MUTOXOHAPUU C TUITMYHBIM CTPOEHUeM, C
3NIeKTPOHHO-IUIOTHBIM COJIEP>KMMBIM, a TaKXe CO CBeTJIBIMU
y49acTKaMM MaTpUKCa. BBISBISINCH ONUHOYHBIE JIM30COMBI
CpeIHUX ¥ KPYIHBIX pa3MepoB. [1pu onpenenenun GyHKINO-
HAJIbHOTO COCTOSIHUS TUPOIIUTOB BBISIBIIEHO, YTO OHO OCTAeTCs
CHIDKEHHBIM KaK Ha TPEThH, TaK M Ha 24-e CyTKY HaOJIro/IeHusl,
cocrasisas 13,80+0,20 1 15,00+0,21 6am1a COOTBETCTBEHHO.

B rpynne 16H/I+M Ha TpeTby CyTKU THUPOLIUTHI TaK Xe,
Kak u B rpymie 15H/I, 6buti B ocHOBHOM Kybuueckoit ¢pop-
MBI. SIipo uMero cilerka BoJHOOOpasHble KOHTYPHL. YacTh
KapuoJieMMbI MecTaMH{ UMeJia NajiblleobpasHble BISTYMBAHMUSL.
JyXpOMaTHH pacIioiarajics B lleHTpalbHbIX yYacTKax Sapa.
[lyicTepHbl rpaHysPHOM 3HIOMIIAa3MaTUYeCKOM CeTH UMelln
HepaBHOMepHbIe YMepeHHO paclIpeHHble IIPOCTPaHCTBa,
KOTOpble y49acTKaMu Ipuobpertanu cpepudeckyio Gpopmy.
B xneTke BU3yanuM3MpOBAINUCh CeKpeTOpPHbIe I'PaHYJIbl U
HeMHOTOYHCJIeHHble MUTOXOHJIPUM. ANHMKaJIbHBIN KOHeIl
onmuKynIpHBIX KIETOK COofiepXkall Hern3MeHeHHbIe HU3KUe
MUKPOBOpPCUHKHU. Cpeny TUIMYHBIX MUTOXOHPUIT BCTpeYa-
JIUCh KPYTTHBIX Pa3MepoB C Pa3MBITHIM COIepXUMBIM. JIu30-
COMBI PacIIojIarajivch MOOAUHOYKe, pexe rpymnamu. Ha 24-e
CYTKU HaOJIoeHus KJIIeTKU UMeJld KaK KyOU4eckylo, Tak U
IpHU3MaTU4YecKyio GopMy, a B eJUHUYHBIX CITy4dasx IIOCKYIO.
HeakTuBHBIN XpOMaTUH TOHKUM 0OOIKOM JIOKAIM30BaJICS
MIO/T U3BUJIMCTON KapuojieMMoH. [IpocBeThHl MUCTepH rpa-
HYJISIPHOM 3H[I0INIa3MaTUYeCKoM ceTu ObIJIM HepaBHOMepHO
paciupeHbl. MUKPOBOPCUHKH UMeJIM CpelHUe pa3Mephl.
JIn30CcoMBI pa3HO BeJIMYUHBI I00JUHOYKe WIH TPYNIIaMU
pacmosaranuck B nuromasme. Kak u B rpynne 1BH/I, Ha
TpeTbU CyTKHU HabmrofneHust GyHKIMOHAIbHOe COCTOSHUE TH-
pouXTOB cOoOoTBeTCcTBOBaNO runodyuknuu (17,50+0,22 6ai-
J1a) ¥ Ha 24-e CyTKY BOCCTAHABIIMBAJIOCH JI0 HOPMODYHKIIUU
(33,80+0,20 6aswra).

B rpynme 2BH]I+M npocrnexuBauch OfHOHANpaBJeHHbIe
r3MeHeHus ¢ aHasornyHbMY B rpynne 1BH/I+M. U3 ocoben-
HOCTel CTOUT OTMeTHUTh, YTO aKTUBHBIM XpOMaTHH 3aHHUMal
MpeUMYIIeCTBeHHO IleHTpaslbHble OT/AeNbl KapUOoIlIa3Mbl, Oblia
BbIsIBJIeHA KJIeTKa C PacIoIoKeHreM HeaKTHBHOTO XpOMaTHHa
B BUJIe «JJOPOXKKM», BCTPeYaJIMCh JIM30COMBI pa3HOT0 pa3Mepa
C 3JIeKTPOHHO-TIJIOTHBIM TeTepOreHHbIM COMIepPXKUMBIM, KOPOT-
Krie MUKPOBOPCHUHKY. B 1I03/1HMe CpOKY 3yXpoMaTHH peobia-
JlaJl B [IeHTpe spa C HepOBHBIMU KOHTypaMu. Onpeniensiiich

1Cnocob oueHKK YHKLIMOHANBLHOMO COCTOSIHUS TUPOLIMTOB LMTOBUAHOI xene3bl: nateHT 2808900 Poccuiickas Penepauvs: MIMK GO1N 33/483 (2006.01) / B.H. Mopo3os, B.U.
Ny3uH, E.H. Mopo3zoBa; nateHToo6nagatens ®rAOY BO «Benropofckuii rocyfapCTBEHHbI HALMOHANbHbIV UCCeaoBaTenbekuil yHuBepeutety. Ne2023111728; 3aseneHo 05.05.2023;
ony6nukosaHo 05.12.2023. Bion. Ne34. URL: https://rcis.bsu.edu.ru/upload/iblock/537/2808900.PDF

20npenenenve yHKUMOHANbHOMO COCTOSHWUS TUPOLIMTOB Ha 3NEKTPOHOrpaMMax: CBUAETENbLCTBO O FOCYAAaPCTBEHHON perncTpauumn nporpammel ans 3BM Ne2023682025 Poccwuitckas
®depepaums / B.H. Mopo3oB; nateHToo6naparens ®rAOY BO «Benropoackuii rocyaapCTBEHHbIN HaLUMOHaNbHbIA UccnegoBaTenbekuit yHuBepeuteT». Ne2023681092; saseneHo 13.10.2023;
3aperucTtpuposaHo 20.10.2023 B Peectpe nporpamm ana 3BM ®UMC. URL: https://rcis.bsu.edu.ru/reis/databases/detail.php?ID=798051
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MUTOXOHJIpMH (B MO3[HUE CPOKU HabitofeHus) (PHCYHOK
1). l'unodyHkIMs THPOIUTOB ObIJIa yCTAHOBJIEHA TP OIeH-
Ke UX QYHKIIMOHAJIBHOTO COCTOSIHUS Ha TPeTbU CyTKHU Ha-
6mronenus (16,90+0,18 6asnna) u HopModyHKIUS — HA 24-e
cyTkH (32,60+0,16 6amna).

VnerpacTpykTypHble u3MeHenus B rpymne 26HJI+C cormo-
craBuMslI ¢ rpynmnoit 1BH/I+C, Ho uMesnich HeKOTopble OTIIH-
yus. Tak, B Ha4asie HaBIIOeHUs] 3y XPOMATHH PacIioyiarajics
B [[EHTPAJIbHBIX YYaCTKaX si7jpa MeX/y reTepoXpOMaTHHOM.
Bcrpeuanuck TM30COMBI KPYITHBIX Pa3MepOoB C 3JIeKTPOH-
HO-IUIOTHBIM IeTeporeHHBbIM COIlepXKUMBIM. B monocty nu-
CTepH I'PaHyJISIPHOM 3HJI0TUIA3MaTHUeCKOM CETH BBISBILSUIUCH
KOHI[EHTPUYeCKU CKpy4YeHHble GpUOPUIIISIPHBIE CTPYKTYPBI.
Bcrpeyanvuch MUTOXOH/IPHUHM THUIIMYHOTO CTPOEHUsl, OBajlb-
HBIE WK KPYIJIble B CeYeHUH, C IUIOTHBIM WJIM YaCTUYHO pa3-
pylIeHHBIM cofiepXXUMbIM. K 24-M cyTkaM 4acTb KOHTYpOB
sJIpa ¥MeJia BUJI IMKOOGPa3HbIX yritybueHuid. JIuzocomsl Ha
neprdepry UTOIUIa3Mbl MOTJIM PACIIOJAraThCsl TPYIIaMHy,
a B ee IleHTpe — NooquHOYKe (pUCYHOK 2). OreHka QpyHK-
I[MOHAJILHOTO COCTOSIHUSI TUPOI[MTOB Ha JIEKTPOHOrpaMMax
0Ka3aJia, YTO Ha TPETbU U 24-e CyTKH OHO COOTBETCTBOBAJIO
runo¢yskiuu (13,60+0,16 u 19,30+0,21 6amna).

PucyHok 1. 3nekmpoHHO-MUKpOCcKonu4Yeckue ocobeHHocmu
mupoyumoB wWumoBUOHOU Xene3bl N0A0BO3pesbIX KPbIC Ha
mpembu Cymku akcnepumMeHma (a — epynna 16H[], 6 — epynna
2bH[, B — epynna 16HA+M, 2 — epynna 26H[+M, 0 — epynna
16HA+C, e — epynna 2bH/+C): my — mupoyum, s — s0po,
2X — 2emepoxpoMamuH, 0 — 2emepoxpPoMamuH B Bude OOPOXKU,
510 — A0PbIWKO, 3 — 2paHyIsipHas 3HooNIasMamuyeckasi cems,
M — MUMOXOHOPUU, MP — MUMOXOHOPUU C paspyuweHHbIM y4acmKoM,
/1 — NIU30COMBI, ay — aymogazocoma, ce — CeKpemopHblie 2paHyibl,
MB — MUKPOBOPCUHKA, K — Kanunsip, pgc — pbIxJi0 pacnosioxXeHHble
cpubpunisipHele cmpykmypbl B N010CMU YucmepHbl 2paHynspHol
3HOonnasMamuyeckoll cemu, ¢pc — KOHUeHMPUYEeCKU CKpyYeHHble
cbubpunsipHble cmpykmypbl B N0A0CMU yucmepHbl 2paHynsipHol
3HaoggggMamuquKoﬂ cemu, a — KJlemKa ¢ npudHakamu anonmoasa.
B.x .

Figure 1. Electron microscopic features of mature rat’s thyroid
gland thyrocytes on the day 3 of the experiment (a — group 1SBD,
b — group 25BD, ¢ — group 1SBD+M, d — group 2SBD+M, e —
group 1SBD+S, f — group 2SBD+S): my — thyrocyte, s — nucleus,
ex — heterochromatin, 0 — heterochromatin in the form of a lane,

510 — nucleolus, 3 — rough endoplasmic reticulum, M — mitochondria,
Mp — mitochondria with a destroyed area, n — lysosomes, ay

— autophagosome, cz — secretory granules, ms — microvilli, K —
capillary, p¢pc — loosely located fibrillar structures in the cavity of
the cistern of the rough endoplasmic reticulum, ¢pc — concentrically
twisted fibrillar structures in the cavity of the cistern of the

rough endoplasmic reticulum, a — cell with signs of apoptosis.
Magnification x8000.

KpYIVIble, peske OBaJIbHbIE, MeJIKhe MUTOXOHpur. OreHka
(YHKIMOHAIBHOTO COCTOSIHMS TUPOIIMTOB HA 3JIeKTPOHOTPaM-
Max IUTOBUIHOM XeJte3bl KpbIc rpymnsl 2BH]I+M nokazana,
YTO Ha TPETbU CYTKU OHO OBIIIO TIOHKEHHBIM, KaK ¥ B TPYTIIe
2BH/I (15,00+0,15 6asa), omHako Ha 24-e CyTKH BOCCTaHAB-
JIUBAJIOCH [0 HOPMAJILHOU (QYHKIIUH, B OTJIMYUE OT TPYIIIbI
2BH/I (31,10+0,28 6ama).

AHanu3 CTPYKTypHBIX 0COGEHHOCTEW THPOLIMTOB Ha
anexTpoHorpammax B rpyine 1BH]I+C BeISIBUII HOMTOXU-
TeJIbHYIO IUHAMUKY, Kak U B rpynne 1BH/I+M. C ydyetom
ob1rero xapakrepa u3MeHeHUU HeoOXOAMMO TaKXe OT-
MEeTHUTD BBISIBJIeHHbIe 0COGEHHOCTH: KOHTYPHI si/ipa OBIIN
BOJTHUCTBIE, ONPeAeNsUIOCh S/IPBIIIKO, JIM30COMBI UMEJU
pa3HbIl pa3Mep, BCTPEYAJIUCh eJJUHUYHbIE CeKPeTOPHbIe
IpaHyJibl, ayTO}aroCoMbl ¥ MUTOXOHJIPUH C HapylIeHHUEM
1IeJIOCTHOCTH MeMOpaHbl (B paHHHUE CPOKM HaOJIIOleHus),
a Tak)ke IPeUMYIIeCTBeHHO OBaJIbHON (GOPMBI TUITUYHbBIE
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PucyHok 2. 3nekmpoHHO-MUKpOCKonu4yeckue ocobeHHocmu
mupoyumoB wumoBUOHOU )ene3bl N0N0BO3PesbIX KPbIC Ha 24-e
cymku aKkcnepumeHma (a — epynna 16H[, 6 — epynna 26H[, B
—epynna 16H+M, & — epynna 26H+M, 0 — epynna 16HA+C, e —
epynna 26H+C): my — mupoyum, 51— 0po, 2X — 2emepoxpoMamuH,
510 — I0PBIWKO, 3 — 2paHysipHas 3HoonIaaMamuyeckas cemb, M

— MUMOXOHOPUU, MP — MUMOXOHOPUU C pa3pyuweHHbIM y4acmKoM, 1 —
JIU30COMBI, C2 — CeKpemopHbIe 2paHybl, K — Kanuinsp, pc — pbixno
pacnonoxeHHble ubpuIspHeIe CMpyKmypbl B N00CMU YUCMEPHbI
epaHynsipHoll aHoonna3mamuyeckol cemu. YB.x8000.

Figure 2. Electron microscopic features of mature rat’s thyroid gland
thyrocytes on the day 24 of the experiment (a — group 1SBD, b —
group 2SBD, ¢ — group 1SBD+M, d — group 2SBD+M, e — group
1SBD+S, f — group 2SBD+S): my — thyrocyte, s1 — nucleus, x —
heterochromatin, 50 — nucleolus, 3 — rough endoplasmic reticulum,
M — mitochondria, Mp — mitochondria with a destroyed area, 11—
lysosomes, cz — secretory granules, k — capillary , pgpc — loosely
located fibrillar structures in the cavity of the cistern of the rough
endoplasmic reticulum. Magnification=8000.
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CornacHo pabotam uccrenoBatesieid, 6eH30aT HaTPHS BbI3bI-
BaeT JIMcOaslaHC OKCUJAHTHO-aHTHOKCHUIAHTHOM CHCTeMBI 4epe3
aKTUBAIMIO TIePeKHUCHOTO OKUCIIeHUs JIMIU/IOB, YBeludeHue
CBOOOIHBIX GOPM KUCIOPOJa U MHTMOUPOBAaHHE aHTHOKCH-
JAHTHBIX HepMeHTOB. [1pu 3ToM OH criocobeH aKTUBU3UPOBATh
TMIPOLIECCHI AllONTO3a U YBEeJIMIUBATh YPOBEHb BOCHAUTEIbHBIX
1tokuHOB — TNF-a., IFN-y, IL-1f, IL-6 (ttocnenHee 1o npuH-
IIUITY «3aMKHYTOTO KpyTa)» yCHIMBAIOT OKCHUIaTUBHBINM CTpecc)
[9]. Takxe koHcepBaHT criocoben nmoBpexxaats JTHK [10], 1u-
TOJIeMMY U BHYTPeHHIOI0 MeMOpaHy MUTOXOHJIPUM, CHIDKATh
YpOBeHb TeMOITIOONHA U 3HaYeHHe WHeKCa MUTOTHYeCKOro
nenenus [11]. UMeroTcs maHHbIe o TOM, 4TO GeH30aT HATPUS
cumwkaeT yposeHb T3, T4 u TripeoTponHoro ropmona [12], a
Takxe roBbiaeT yposeHb Na+ [10]. IiutensHoe ynoTpebie-
HUe 6eH30aTa HaTpHs, COITIACHO Y>Ke OITy OJIMKOBAaHHBIM JaHHBIM
aBTOpa CTaThy, Ha YIIBTPACTPYKTYPHOM YPOBHeE ITOATBEpXK/IaeT
3aBHCHMOE OT JI03bI CHIDKeHHe GYHKIHH GOIIHKYIIIPHBIX Kile-
Tok [3]. [lasiee B xoJie 3KCIIePUMeEHTa M10CIIe JBYXMeCSIHOIO
WICTIONTb30BaHMsI KOHCePBAaHTA HAHOCHIICS TedeKT B O0IbIedep-
IIOBBIX KoCTsiX. [lo JaHHBIM NHUTEpaTypHl, Takoe BO3/IeHCTBYe
MIpaKTU4YeCKU He OKa3blBaeT BIMSHUS Ha YPOBeHb THPeOTpPOIl-
HOT'O TOPMOHa, IIPY 3TOM TaKXXe YMeHbIIIaeTCsl YPoBeHb 13 u
T4 [13]. Ha pone runodpyHKINM TUPOIIUTOB, BLI3BAHHOM GeH-
30aTOM HATpUs ¥ TPABMOM, BKITIOYAETCsl MEXaHU3M «00paTHOM
eIy (Tak Kak OeH30aT HaTpHsl yoke He MOCTyTIaeT B OpraHu3M)
Y YPOBeHb THPEOTPOITHOIO TOPMOHA MOXKET BOCCTaHABJIMBAThCS
WM BO3pacTarh [ 14], BbI3bIBast TUIIEPTPOQUIO THPOITUTOB [15].
B nureparype maHHBIN $akT 00BIICHAETCS HECKOJIBKUMU Mexa-
HU3MaMH. Bo-TiepBbIX, carTaeTcs, YTo Y MOBPEXXIEHUH ITa3-
MOJIeMMbI 1 MUTOXOHJIPUM MOXeT HapymaTbcs pabora Na+/
K+ nacoca [16, 17]. Bo-BTopbiX, M13MeHeHUS! B TeHETHYeCKOM
MarepuaJie CIOCOOCTBYIOT CUHTe3y HeTUITMYHBIX THPeoroty-
JIMHOB, YTIaKOBKA KOTOPBIX ITPOUCXOIUT HEIIPaBUIIBHO, C IOCTIe-
IYIOIIMM MX 3aXBaTOM M HaKOIUIeHHWEeM B 3H/IOIJIa3MaTHIeCKOM
CeTH, 4TO MIPUBOAUT K Pa3BUTHIO ee CTpecca U TMIOQyHKIUN
$OJUTHKYIISPHBIX KJIETOK. JTOT IIPOIeCC SIBMISeTCs 06paTUMbIM
Y 3aBHCUT OT ITPUPOJIBI TATOJIOTUYeCKoro $akTopa, ero 1036l U
JUTUTEIbHOCTH BiMsiHYS [ 14]. BhileniepeunciieHHOe 1o3BosisieT
00OBSICHUTD, YTO KyOuueckas (pexxe mpusMarudeckas) dpopma
KJIETOK 00y CJIOBJIeHa Hall4reM PacTsSHYThIX KaHaNIbIeB IPaHy-
JIIPHOM 3HZOTIa3MaTUIeCKOM CeTH B TUPOIUTAX (B ee TIOOCTSIX
B e[JUHUYHBIX CITy4asx ONIPefeNsiioTCs KOHIIEHTPHYEeCKH CKpY-
YeHHbIe pUOPUIUIPHBIE CTPYKTYPBI), TO eCTh TaK Ha3bIBaeMbIM
ee CTpeccoM, 4TO BMeCTe C HU3KUMHU MUKPOBOPCUHKaMH, 4a-
CTBIO MUTOXOHJIPHI C Pa3pyIIeHHbIM MaTPHUKCOM, eTUHUYHBIMU
CeKpeTOpHBIMY I'PaHyJIlaMU U 0OMITHeM reTepoxXpoMaTHHa B sifipe
MOPOIOTHYeCKY ITOATBePKAAI0T IMIOQYHKITHIO KJIeTOK B PaH-
HUe CPOKH HaOJTiofeHysl. Y UMThIBast IMHAMUKY TTOJIOKUTETbHBIX
V3MeHeHUH, IPOSIBIIIONIYIOCS B OOJbIIel UM MeHblilel CcTe-
TIeHU Ha 24-e CyTKH, 110 CPaBHEHUIO C KoHTpoJieM (rpymma K]I),
MOXXHO YTBepX/aTh, YTO U3MeHeHUs], BbI3BaHHbIe OeH30aToOM
HaTpus, SBISIOTCS 00paTUMBIMU. Takke CllefyeT OTMETUTh, YTO
VIBTPaCTPYKTYPHBIe U3MeHeHHsI He IOCTUTAl0T JaHHbIX TPYIIIIb]
cpaBHeHus faxe B rpymie 1BH/I.

VuuTEIBas MeXaHU3M JAeHUCTBUS U HapyIlleH!s, UHAYIIUPO-
BaHHBIe OEH30aTOM HATpHs, Ui UX CIVIAXKUBAHUS Iepesl Ha-
HeceHUeM TPaBMbI KOCTH OBIJIM UCIIOIb30BaHbI /1Ba KOPPEKTO-
pa — MeKCH/IOJ U CeJleHasa.
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[Ipu oTmienjeHUH MPOTOHA OT 2-3TUI-6-MeTUI-3-
TUIPOKCUNIMPUIMHA (TIepBbIii KOMIIOHEHT ITpeliapaTa MeKCU-
Jl071a) OH CBSI3bIBAETCS C IIePOKCH- U aJIKOKCHU- pajiuKajlaMH,
HeNTpanm3ys UX (QHTHOKCUIAHTHAs aKTHUBHOCTB). OCTaTOK sH-
TApHOM KUCJIOTHI (BTOPOM KOMIIOHEHT IperapaTa MeKCHoa)
criocobeH NofIep>KUBaTh paboTy CYKIIMHATOKCH/IA3HOTO 3BeHa
rukia Kpebca B ycnnoBusix nedunura kucnopofa. Ilpernapar
TaKXKe CIoCOoOeH IMOBBINIATh aKTUBHOCTD CeJleH-3aBUCUMOM-
IIyTaTHOHIIepoKcHaskel [18].

CeneH BXOIOUT B COCTaB IIyTaTHOHIIEPOKCUAA3H!, HOITH-
POHUH-7IeonHa3k! 1, 2 ¥ 3 TUIIOB, a TaKXKe THOPeAOKCHHpe-
nykTasbl. [TyTaTHoHNepoKcuia3a NpensTCTBYeT HaKOIUIeHHIO
CBOOOIHBIX pafuKajioB (bepMeHT aHTUOKCUIAHTHOM 3alliy-
ThI); HOATUPOHWH-IeHOIMHA3kI | ¥ 2 THIa MOXeT CUHTe3UpO-
BaTbCs B IIUTOBUIHOM JKejle3e U UHUIIMUPYET IpeBpaliieHre
TUPOKCHHA B TPUHUOATUPOHUH; HOATUPOHWH-IeHOIMHA3EI 3
THIIA CUHTe3UPYeTCs TOJIBKO INIMAIbHBIMU KJIeTKaMHU, KoXKeit
Y IUTaneHTol v uHaktueupyet T3 u T4; THopenokCUHpenyK-
Ta3a BOCCTAHABJIMBAeT THOPeAOoKCHH C yuactueM HAJID+H+,
KOTOPBIN SIBJISIeTCS JOHOPOM aTOMOB BOZIOpOJia AJISl BOCCTa-
HOBUTEJIbHBIX IIPOIIeCCOB (B YaCTHOCTH JJIS CTabMIN3anuu
BHEKJIETOYHBIX OeJIKOB, Colep KallluX JUCYIbOHUIHbIe CBS3H,
a Tak)ke BOCCTAHABNMBaeT psifi OMOJIOrMYecKy aKTUBHBIX CO-
eIMHEHMI1, B TOM YHCJIe ¥ IIyTaTHOHIIepoKkcuaasy) [19, 20].
JlaHHBIN XUMUYECKUN 3JIeMeHT CIT0COOeH KOHTPOJIMPOBATh
paboty resoB (CASP-3 u CASP-9), oTBeyaromux 3a MUTO-
XOHJIPHAJIBHBIN IIyTh CaM03allpOrpaMUpPOBAHHOM KIIETOYHOU
rubemnu [21].

BeiiieykazaHHble MeXaHU3MBI Jal0T BOSMOXKHOCTb 0OBsIC-
HUTb 3aBUCUMBIe OT JI03bl MeHee BhIpaXKeHHble N3MeHeHHs B
TPyIIIax C UCIONb30BaHHEeM MeKCHUII0Na U celeHasbl, 00y CIoB-
JIeHHble IPeMOM KOHCepBaHTa U CKBO3HBIM JleeKTOM KOCTU
(TprueM Ha TpeThH U 24-e CyTKH TOJIbKO B rpynnax 1BH/I+M
u 1BH/1+C ynerpacTpyKTypHBIe IIPU3HAKU IPUOIIDKAIOTCS K
aHaJIOTUYHBIM B IpyIie KoHTposisi). Oba nperapara BhI3BIBAIOT
OITHOHAIIPaBJIeHHbIe 3JIeKTPOHHOMUKPOCKOIIUYeCKUe n3MeHe-
HUS, TIO3BOJISIIOIINE B pa3HON Mepe CHIKaTh BBIPXKeHHOCTD
MOp¢OIOrUIeCcKUX NPOSIBIeHNH THIO(YHKITUY TUPOIIUTOB Ha
MIPOTSDKeHHH pellapaTHBHOTO OCTeoreHe3a.

mm BbIBO/IbI

1. HlectupecsatucyTouHoe BBelleHHe OeH30aTa HaTpHUs U
HaHeceHHe fedekTa B 60JbIIeOepIIOBbIX KOCTIX YIBTPaMU-
KPOCKOIIMYECKH TIPOSIBIISIETCS] B BU/le TUITIOQYHKIIMU TUPOLIU-
TOB IIUTOBUIHOM eJle3bl KPhIC Ha 3 CyTKHU 3KCIlepuMeHTa. B
TpyIIie, B KOTOPOM KPBICHI TOTyYaIu 6eH30aT HATpuUs B J103e
500 Mr/Kr Macchl Tejia 0 MOMEeHTa MOJIeTMPOBaHUS TiepeioMa
KOCTH, TUIIO(YHKIIMS THPOIIUTOB CMEHSIIACh HOPMOQDYHKIIVEH
Ha 24 CyTKH, B TO BpeMsl KaK [Py BBeJIeHUH JIAHHOTO KOHCep-
BaHTa B f03e 1000 Mr/kr BoccTaHOB/IeHHe GYHKIIMOHAIBHOTO
COCTOSIHUSI HE HACTYTAJo.

2. Wcnonb3oBaHre KOPPEKTOPOB — MEeKCHUJIONIA U CeJieHa-
3bI — AEKTPOHHO-MUKPOCKOIIUYeCKY TIPOSIBIISIETCSI CHIDKEHH -
eM QYHKIHUY TUPOIUTOB Ha 3 CyTKU HaOJIIOIeHus], OHAKO K
24 cyTkaM pyHKIIMOHAJIbBHOE COCTOSTHUE BOCCTAHABIIMBALTCS
110 HOpMOYHKIINHU, 0COOEHHO B TPyIIIax, B KOTOPbIX OeH30aT
HaTpus BBogwiu B Jjo3e 500 MI/KT, 4TO CBSI3aHO CO CIIOCO0-
HOCTBIO ITperaparoB BO3IeHCTBOBATh Ha 3B€Hbsl MEXaHHU3MOB
JIelCTBUs, KaK OeH30aTa HaTpUs, TaK U TPAaBMBL. P
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