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HUC Ttaxxe MOXXET OBITh MHUIIEHBIO JACHCTBHS SHAOKPHHHBIX AUCPANTOpoB. Llens McciaenoBaHus — U3y4nUTh MPOAYK-
o HUC nop BimsiHMEM Ha OpraHu3M HHU3KHX J103 DHJOKPUHHOTO JiucpanTopa auxiaopaudenunrpuxioparana (J1J1T)
B pa3jMyHbIe NEPUOABI PA3BUTUA. B Xoze skcriepuMeHTa caMIloB KpbIc BUCTap B TedeHue 6 u 10 Hex. moasepraiu Bo3-
nerictButo HU3KkuX 103 JJT HaunHas ¢ 7-HEAENBHOrO BO3pAcTa U ¢ MEPBBIX CYTOK mocie poxaeHus. OcyliecTBIsuIN
nmMMyHorucroxummudeckoe BoisiBieHrne HYC B GomuukynsspHOM SMHUTENNH IUTOBUIHOM Kene3bl. Onpeaessiiy KOHIIEHT-
pammn HUC, Tupeonnnsix (T3 u T4) u Tupeorponroro (TTI) ropMOHOB B CBIBOPOTKE KPOBH METOAOM UMMYHO(EPMEHT-
Horo aHanu3a. [IpoBoamin Mopdosaornueckoe 1 MOpGHOMETPUIECKOE UCCIIEA0BAHUE ITPENAPATOB MIUTOBUIHOM JKEIE3BI.
Y mos0BO3peBIX KPBIC, TOABEPraBIINXCs HU3K01030BoMY Bo3neiicTuto JIJIT, yepe3 6 Hen. OTMeUeHO YMEHBIIICHHE MTPO-
naykiun obmero T4 u yBenmuenue BeipadoTku T3, a Takxke najgenne yposus TTI u HUC. ¥V xpbic, HaX0QUBIIMXCS O]
BiustareM JI/IT ¢ mepBbIX CyTOK mocie pokaeHus, cHmkenue cuaresa T4 m HYC 6buto MeHee BhIpaKeHHBIM. Y TI0JIO-
BO3peJIbIX KpbIC uepe3 10 Hen. Bo3neicTBIsI 0OHApYKEHBI IIOHMKEHHAsT KOHIIEHTpanusi cBOOOJHOTO T3 M MOBBIIICHHBINH
yposens TTI. Conepxanne HHC B cucTeMHOM KPOBOTOKE MPEBHIIIATIO KOHTPOIBHBIE 3HAYEHUS, YTO OBLIO 00YCIIOBICHO
YBEJIMYCHUEM YHCIIa KJISTOK-IPOAYIICHTOB 32 CYET MUKPO(OIUTUKYIISIPHON MEepecTPOMKH MapeHXUMbI. Y KpPbIC, MOABEP-
raBmuxcs Bozaeiictuio JIJIT ¢ mepBbIx cyTok mocine pokaeHus, uepes3 10 Hea. BBIABICHBI YMEHbBIICHHE KOHIICHTpaUi
obmero u cobonHoro T3 u nossienHslit yposenb TTI. Dxenpeccuss HUC He yBennuuBanacs. Mopdomnoruueckoe
HCCIIe/IOBaHNE TI0Ka3all0 OTCYTCTBHE MUKPOQOILTUKYIISIPHOM MEPECTPORKN U TaKe YBEJIIMUCHHUE PazMepoB (DOJUTHKYIIOB.
Crenan BBIBOA, UTO HU3KHE J103bI SHAOKpUHHOTO nucpantopa JJJIT HeoOpaTnmo mogaBisifoT 3KCIPECCHI0 MEMOPaHHOTO
mmuxonporerHa HUC, obecnednBaromero HogakKyMyIHPYIOITy 0 (DYHKIIUIO ITUTOBHTHON YKENe3bl, a IPH BO3IEHCTBUN
Ha Pa3BUBAIOLINICSA OPraHM3M TaKKe HapyIIaloT pa3BUTHE KOMIIEHCATOPHO-TIPUCIIOCOOUTENBHBIX PEaKIUi B BUJE TIPO-
ndepary UTENNsl, HAaIPaBJICHHBIX HA YBEINYEHHE €r0 MPOIYKIUH.

Kniouegvie cnoea: muTOBUIHAS KeJe3a; HATPUH-HOMHBIN CUMIOPTEP; TUPEOUIHBIC TOPMOHBI; MOP(OIIOTHS; SHIO0-
KpuHHBIN qucpantop; J/IT.

bnrazooaprnocme. ViccienoBanue BHITIOIHEHO B PaMKax rOCYAapCTBEHHOTO 33/1aHKss MUHNCTEPCTBA HAYKH M BBICILIETO
oOpazoBanus Poccuiickoit @eneparun (perucrpanuonasii Homep AAAA-A17-117013050048-6).
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Exposure to endocrine disruptors has a sufficient impact in rise of thyroid disorders. lodine accumulation by the
thyroid is provided by sodium iodide symporter, a glycoprotein, located in the basolateral membrane of thyroid cells.
Therefore, sodium iodide symporter might be a putative target for endocrine disruptors. Objective of the research — inves-
tigation of sodium iodide symporter production after long-term exposure to endocrine disruptor dichlorodiphenyltrichloro-
ethane (DDT) in different periods on postnatal development. Newly borne and 7-week old male Wistar rats were exposed
to low doses of DDT during 6 and 10 weeks. Expression of sodium iodide symporter in thyroid cells was evaluated by
immunohistochemistry. Quantification of sodium iodide symporter, thyroid hormones (T3 and T4) and thyroid stimula-
ting hormone (TSH) in serum was performed by enzyme-linked immunosorbent assay. The investigation also included
morphological examination of thyroid slides and morphometry. Adult rats after 6 weeks of exposure showed diminished
level of total T4 and increase in T3 production, associated with significantly lowered TSH and sodium iodide symporter
serum concentration. Rats, exposed to endocrine disruptor since birth, demonstrated slight decrease in T4 and sodium
iodide symporter. Reduced level of free T3 and elevated serum TSH were found in adult rats after 10 weeks of exposure.
Exceeded level of serum sodium iodide symporter was revealed. It was provided by increased number of thyroid cells,
producing this protein, due to formation of numerous microfollicles in the thyroid gland. Young rats after 10 weeks of ex-
posure demonstrated diminished total and free T3 levels and elevated TSH. No up-regulation of sodium iodide symporter
expression was found. Morphological examination revealed enlarged follicles and no microfollicular rearrangement of
thyroid parenchyma. Considered that low dose exposure to endocrine disruptor DDT irreversibly depresses expression of
membrane glycoprotein sodium iodide symporter, which provides iodine uptake by the thyroid gland. After-birth expo-
sure impairs compensatory activation of proliferation and increase in number of sodium iodide symporter-producing cells.
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BBenenune

YBenuueHue yncia 3a00JIeBaHUi IIUTOBUIHOMN KeJe3bl Y B3POCIBIX U JIeTel HaOIonaeTcss BO MHOTHX CTpa-
Hax. [lo MHEHUIO CIIEUATUCTOB, CYIIECTBEHHBIA BKIIAJ B 3TOT MPOIECC BHOCUT BO3ACUCTBUE HA OPraHU3M
9HIOKPUHHBIX JUCPANITOPOB, HAPYIIAIOIINX CEKPETOPHYIO JACATEILHOCTD KEIe3bl U €€ IMIIOTaIaMO-THIIo(H-
3apHyIo perynsanuio [1]. VI3BecTHO, YTO 3HAOKPHUHHBIE TUCPATITOPHI CIIOCOOHBI MMPEMSATCTBOBATH CBSI3BIBAHUIO
THPEOUTHBIX TOPMOHOB C TPAHCIIOPTUPYIOMIMMHA UX OEJIKaMH, a TaKKe CBSI3BIBAHHIO TOPMOHOB C PeIlenTopa-
MU [2—4]. CyuiecTByeT ele OJuH HEMaJIOBAXKHBIM acCHeKT — BIHUSHHUE dHIOKPUHHBIX AUCPANITOPOB HA HOM-
AKKyMYJIMPYIONIYIO (PYHKIHIO IIUTOBUIHOH kene3bl. [Ipobnema Homonedunura CTOUT JOCTAaTOYHO OCTPO BO
MHOTHX CTpaHax, a BO3JCHCTBUE dHIOKPHUHHBIX TUCPANTOPOB SBISAETCS YHUBEPCAIBHBIM, CIEA0BATEIHHO,
BO3MOXHO YCYTYOJIeHHE TIPUPOIHOTO neduiinTa Hoaa HapymIeHHUsIMHU €r0 OpraHn(UKAIIUN IIUTOBUIHON JKe-
ne3oit [5]. ﬁonaKKyMyanymmaﬁ (hyHKIHS IUTOBUIHOM JKeJie3bl 00ecreunBaeTcsl paboToi HOHHOTO KaHala
B Hapy>XHOH IMTOIUIa3MaTnvyeckold MeMOpaHe, OCYIIECTBISIONIETO TPAHCIIOPT HONUAOB B THPOLUT MPOTHB
rpaguenTta KoHneHTpanuu [6]. Ero dopmupyer mukonporenH Harpuii-ifonnsnii cummoptep (HUC) [7]. Caemo-
BatebHO, HYC MOXeT OBITh MUIIICHBIO NEHCTBUS SHAOKPHHHBIX AUCPanTopoB. OIHUM U3 CaMBIX PacpoCT-
PaHEHHBIX B OKPYKAIOIIEH Cpe/ie SHAOKPUHHBIX JUCPAITOPOB SIBISETCS TECTUIIU TUXIOPAN(DESHUITPUXIIOP-
stad (JAT). Ero merabonutel obHapyxuBatorcs y 100 % uccnenyeMbix BEIOOPOK HACEICHHUSI Pa3BUTBIX
U pa3BuBaromuxcs crpat [8; 9]. ITo mmerommmcest ganabM, /1T cmocoOeH okas3pIBaTh AUCPANTOPHOE CHCTBUE
Ha (pyHKIIMOHMpPOBaHUE MIUTOBUAHON xemne3bl [10—12]. OqHako MeXaHHW3MBI ATOTO Ipoliecca TPeOyroT TIa-
TEJBHOTO U3YyYCHUSI.

Lenp HacTosimielt paboThl — MpoOaHaIU3UPOBaTh MPOLYKIXI0 MeMOpaHHoro miukonpoTenHa HUC npu Bo3-
JICHCTBUN HA OPraHU3M HU3KHUX 7103 3HIOKpuHHOro aucpanropa JIJIT B paznuuHble NEpHOABI Pa3BUTHS.

MarepuaJibl M1 METOABI HCCJIETOBAHUS

HccnenoBanue BBITIOTHEHO Ha camIlax Kpbic Buctap. [lepByro skcriepuMeHTanbHy0 rpymnmy (n = 20) co-
CTaBWJIN TIOJIOBO3PETIbIE JKHBOTHBIE, KOTOPBIE [UTUTEIHHO MOTyYaIl BMECTO ITUThEBOM BOMBI pacTBOp o,n-J1J{T
(Sigma-Aldrich, CIA) ¢ xoHuenTpanueit 20 MKT/n Ha4WHAs ¢ 7-HENEIbHOTO Bo3pacTa. Bo BTOpylo nKCIe-
pUMEeHTaNIbHYIO rpynmy (7 = 20) BOLUIM HOBOPOKACHHBIE CaMIIbl, KOTOPBIE B TE€UEHUE MEPBBIX 3 HEA. MOY-
gamu JIJIT makTanyoHHBIM IyTEM, a 3aT€M — CaMOCTOSTEeNbHO. KOHTPOIBHOH TPYIoi CIy>KHUI0 TTOTOMCTBO
MY>KCKOTO T10J1a, PO’KJIEHHOE HHTAKTHBIMUA CaAMKaMHM, aHaJIOTHYHOE 10 Bo3pacTy (7 = 10 i xaxkaoil sKcre-
PUMEHTaIBHOU TpymIibl). JKUBOTHBIX BRIBOAWIIM M3 dKCIIEpUMEHTa Yepe3 6 u 10 Hexl. oT Hayaina BO3[EeHCTBUS
I T nepeno3uposkoii 3oneruna. Cpeanecyrounoe norpednenue AT kppicamu nepBoii SKCIIEpUMEHTATBHON
IPYIIBl COCTABUIIO B CPEIHEM 2 MKI/KI, @ CAMOCTOATENBbHOE MOTPEeOieHHE KPhICaMH BTOPOH 3KCIIEPUMEH-
TaJBHON TPYNIBI — 3 MKI/KT. DTH 7036 COOTBETCTBYIOT JIOMyCTUMOMY ypoBHIO Bo3nerictBus JIJIT Ha opra-
HU3M YellOBeKa C MIPOIyKTaMH MUTAaHUs, YCTAHOBICHHOMY TEXHHYECKHM PErilaMeHTOM TaMO)KeHHOTO COro3a
«O 6e3omacHoctu nuimeBoi npoaykiumy (TP TC 021/011). DxciepuMeHT 000peH 3TUYECKUM KOMHTETOM
HUU mopdonoruu yenoseka.

Jonm muToBUAHOM jKeJe3sl (puKcHpoBaiy B pacTBope bysHa, mociie cTaHnapTHOM THCTONIOTHYECKOH TPo-
BOJIKHM HOJIydaiu napaduHoBbIe cpe3bl. Taxske skenedy pukcupoBaiu B 2,5 % pacTBope IIyTapoBOTO ajibje-
rUza ¥ nocie 00e3BOKUBAHUS B CIIMPTAX BOCXOSIICH KOHLIEHTPALMH 3aJMBaJIM B CMECh SII0HA U apalluTa.
W3rotaBnuBaiy MOMyTOHKUE CPE3bI, IS UCCIECAOBAHUS KOTOPHIX MPHUMEHSUIM KOMOMHHPOBAHHBIN CLIOCO0
TUCTOXMMHYECKOTO BBISIBICHUS J€30KCHPUOOHYKIEONPOTENHOB, MTOIMCAXapHI0B U YIIIEBOJHBIX KOMIIOHEH-
TOB OrononuMepos 1o SArmosoii [13]. [IpoBoamnmm nmmyHoructoxummaeckoe oonapyxenne HUC B ¢pommm-
KYJSIPHOM SIUTEIUH LIUTOBUIHOMN >KeJie3bl C MOMOIIBI0O MOHOKIOHANBHBIX aHTuTen (Santa Cruz Biotech-
nology, CILIA) na napaguHOBBIX cpe3ax. J[JIsi KONMN4eCTBEHHOH OLEHKH Pe3yIbTaTOB ONPEEI SN MPOLEHT
KJIETOK C BBICOKOH (muddy3Hoe pacmnpenescHne B MAUTOMIA3ME), YMEPEHHON (Haaudue B 0a3aIbHOM 9acTH
KJIETOK) M HU3KOH (TIIPUCYTCTBHE TOJNBKO B Oa3orarepaibHOil MeMOpane) skcrpeccueit HUC, a taxke ero
KOHIICHTPAIIUIO B CHIBOPOTKE KPOBU METOJJOM MMMYHO(EPMEHTHOI'O aHallM3a C MCIOJIb30BaHHWEM Habopa
peaktuBoB (Cusabio, Kurait). YcranapnuBanu guametrp (HOJUIMKYIOB y Kpbic mocie 10-HeaenbHOro BO3-
netictBus /1T mocpencTBoM KOMIbIOTEpHO MopdoMeTpun ¢ TOMOIIBIO porpamMmel ImageScope (Leica
Microsystems, I'epmanust). B cbIBOpOTKE KpOBU KPBIC METOAOM UMMYHO(EPMEHTHOTO aHaIH3a C TPUMEHe-
HUEM HabopoB peakTuBoB (Monobind Inc., CUIA; Cusabio, Kurait) onpenensiu KOHIIEHTpAIlUK 00IIEro
u cBobonHoro TupokcuHa (T4 n ¢T4) u o61ero u ceodbonnoro tpuitoaruponuHa (T3 u ¢T3), TupeorponHoTo
ropmona (TTT).

CTaTucTHYEeCKHUA aHATTN3 OCYIIECTBILSUTH B Tiporpamme Statistica 7.0 (StatSoft Inc., CILIA). CpaBHeHUe He-
3aBHCHMBIX TPYII 110 KOJIMYECTBEHHOMY TPHU3HAKY IMPOBOMIIH C TIOMOIIBIO ~KpuTeprst CThIONEHTA C yIeTOM
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3HAUYCHMI KpuTepus JIeBeHa 0 paBeHCTBE AUCHEPCUI, TI0 KAYECTBEHHOMY IIPU3HAKY — C ITOMOILBK KpUTE-
pus XZ. CTaTuCTUYECKH 3HAYMMBIME CUHTANCH pa3nmuus mipu p < 0,01. B ¢BsI3u ¢ OTCyTCTBHEM CTaTHCTH-
YEeCKH 3HAYMMBIX Pa3lInIuidl MKy IMapamMeTpaMu JABYX KOHTPOJBHBIX TPYII MOCIEIHAE ObLTH 00BheINHEHBI
B OOIIYI0 KOHTPOJIBHYIO TPYIIITY.

Pe3yabTarhl U MX 00CyXKIeHUE

Y 1onoBO3peINbIX KPBIC, MTOIBEPTaBIINXCS HU3K01030BoMY BoszeiicTButo JI/IT, yepes 6 Hen. oOHapy)eHO
yYMEHbIIEHHE KOHLEHTpauuu T4 B CHIBOPOTKE KPOBH M OfHOBpeMeHHO cHuxkeHue ypoBHs TTI. ITpuuunoit
Huskoi cexkpenun TTI 6pu10 moBeImeHne KoHneHTpanuil cT4, a takxe T3 u ¢T3, uTo sBIgETCS paHHUM
MIPU3HAKOM Pa3BUTHS HomoaeuIUTHOTO cocTosHUSA (puc. 1, @). OCHOBHBIM TOPMOHOM ITUTOBHIHOM >KEIIe3bl
BeicTynaet T4, tak kak T3 oOpa3yercss B 3HAYUTEIHHON Mepe 3a cueT KoHBepTauuu T4 B nepudepudeckux
opranax. CieaoBarenbHo, BEISIBICHHOE H30MpaTeIbHOE CHIYKEHUE YPOBHS T4 1 KOMIIEHCATOPHOE YBEIINUYCHHUE
npeBpaiieHus ero B T3 yKa3blBarOT Ha HapyIIeHWEe Oprann(UKaIMy HOITUIOB B Kelese.

Konmnearpanmms HUC B ceiBopoTke KpoBH OblIa B 4,5 pa3a HIKE KOHTPOJBHBIX 3HaUCHHUH (puc. 2, a).
HMIMMyHOTHCTOXHUMHUYECKOE HCCIIEI0BaHNE BRIABIIO yMeHblIeHne npoaykuun HUC donmukynspaeiMu THPO-
uutamu. CienoBarenbHo, BoaelicTBre HU3kux 103 JJAT mogasnser popMupoBanne MeMOpaHHBIX KaHAJIOB,
OCYIIECTBISIONIUX TPAHCTIOPT HOMUIOB, U OOYCIOBIMBAET CHIDKCHHUE BBIPAOOTKH T4 MIUTOBUIHON KelIe30i
(puc. 3, a).

VY xpsic, noaseprapuuxcs Bozaeiictsuto /1T ¢ mepBbIX CyTOK NOCIE pOKAEHUS, yepe3 6 Hel. 0OTMEYanoch
camwkenue ypoBHs T4 u nossienue cekpeunn TTI (em. puc. 1, 6). Konuenrpauus HHAC B ceiBopoTke Kpo-
BU ObLIa MEHbIIIC 3HAYCHUH KOHTPOJIBHOHN TPYIIIBI, OJHAKO €€ CHHYKCHHUE SIBISIIIOCH HE TAaKUM BBIPAXKCHHBIM,
KaK B TIpeABIAyIIeH rpymme (cM. puc. 2, 6). AHAIOTHIHO W yMeHbIeHne skcnpeccuun HUC dommukynsp-
HBIMH THUPOLIUTAMH O JAHHBIM UMMYHOTHCTOXUMHYECKOTO MCCIIEI0BaHMs ObUIO HE CTOJb 3HAYUTEIbHBIM
(cMm. puc. 3, 6). To ecTb U3MEHEHHST OKA3aJIUCh CXOKHUMH C PE3yJIbTaTaMH IIOJIOBO3PEIbIX )KUBOTHBIX, HO pa3-
BHUBAJIUCh MEJJIEHHEE.

UYepes 10 Hen. BO3AEHCTBYS SHIOKPUHHOTO AUCPANITOPA Y MOJIOBO3PEIIBIX KPBIC OOHAPYKEHbI HIOHM)KEHHAS
koHUeHTpauust ¢T3 u noBeieHHs ypoBeHb TTI. Jpyrue nokasareau THPEOUHOTO CTATyCa HE OTINYAIUCH
OT KOHTPOJIbHBIX Ben4uH (cM. puc. 1, a). Konuentpauus HAC B cucreMHOM KpOBOTOKE MPEBbIILIANA 3HAUE-
HUS KOHTPOJIBHOM Ipynmsl (CM. puc. 2, a).

NnmmyHOMOpdoIornueckoe UeciIeJ0BaHne BRIABIIO CTPYKTYPHBIE M3MEHEHHS B IITUTOBUIHOM Kenese, 3a-
KJIIOYAIOIMECs B TMOSBICHUN MUKPO(OJUINKYIIOB B LICHTPAJIbHOI 30HE ee poneil (puc. 4, a), 4To MOATBEPXK-
JaNoch pe3yabraraMd MOP(OMETPUYECKOrO aHaIM3a, TOKA3aBIIEro CTaTUCTHYECKH 3HAYMMOE YMEHbBLICHUE
pa3mMepoB GouTUKYII0B (puUC. 5, @), omHaKo ypoBeHb dkcnpeccurt HUC Obut HUKE, YeM B KOHTPOJIBHOM TpyIIIe
(cm. puc. 3, 0).

VY xpsic, noaseprasuuxcs Bozaeicteuio /T ¢ nepBrIx cyTok nocie poxaeHus, uepes 10 Hea. BBISBIEHBI
yMeHbleHne koHueHtpaunid T3 u ¢T3 u, kak cinencrsue, noseiieHHbIH ypoBenb TTT (cMm. puc. 1, 6). Kon-
nenTpanus HUAC Obuia HIbKE KOHTPOJIBHBIX 3HAYCHUH (CM. puc. 2, 6).

Mopdonoruueckoe Ucce0BaHUE ITOKA3aI0 OTCYTCTBHE MUKPOQOILTHKYIISIPHON TIEPECTPONKH U Jjaxe yBe-
JMYeHHe pa3MepoB (OLTUKYIIOB (CM. puc. 4, 0; 5, 6), T. e. ponudepaTHBHBIE MPOIECCHI B JKeJe3e He pa3BHUBa-
mck. Jxenpeccust HUC Oba nonasnena (cM. puc. 3, 0).

Hcxons u3 mosy4eHHbIX JaHHBIX, OCHOBHBIM MeXaHM3MoM MoBbIeHus cuaTe3a HMC y nonoBo3pensix
KpbIC OBLIO YBETWYEHHE YHCIIa KIETOK-MTPOAYLIEHTOB, a HE aKTUBALIMA €r0 IKCIIPECCUHN UMEIOIUMHUCS KIIeT-
kamu. Cuarte3 HUC ommukynsapuasivMu tuporuramu siBisercst TTI-3aBucuMbim mporeccoM [ 14]. M3BecTHO,
4TO noBbllIeHHAs cekpenust TTI okaszpiBaeT HOpMaIHM3ylollee ACHCTBUE HA TOPMOHOI'CHE3 B JKeJIe3e Jdake
B CiIy4ae TSDKEJBbIX (PyHKIMOHAIBHBIX paccTporcTB [15; 16]. BrisBieHHbIC U3MEHEHUSI CBUACTEILCTBYIOT
o HecriocobHoctn TTT BoccranoBuTh dKcnpeccuto HUC B ommukynspHbIX THpOUMTaX, T. €. 0 HeoOpa-
THUMOM HMHI'MOMpOBaHUM JucpantopoMm cunrteza TTI, BcieacTBre 4ero akTUBUPYIOTCS NPOoJuQepaTUBHBIC
MIPOLIECCHI, IPUBOASILINE K (POPMUPOBAHUIO MUKPO(OITUKYIIOB, @ 3HAYUT, YBEIMUNBACTCS YUCIIO KIETOK —
npoayuentoB HUC.

CpaBHeHHE M3MEHEHHI B 00EMX OIBITHBIX IPYNIAX MMOKa3bIBACT, YTO MPH BO3ICHCTBUU JUCPANTOPA C Iep-
BBIX JHEH KU3HU HOTaKKyMyIHpyrommas (yHKIHS CTpamaeT CHiIbHee, TaK KakK K MmoaaBiIeHuto sxcpeccun HUC
nobasisieTcst THOeNIb THPOLMTOB 0€3 aKTHBALUH MPOJIU(EPALUH, T. €. IPOUCXOAUT 3HAUUTEIFHOE YMEHBILICHNE
yucina KieTok — npoayuentoB HUC. Oto ceunerensctByeT o Hapyuenun ¢opmupoBanus TTT-3aBucumbix pe-
T'YJSITOPHBIX MEXaHM3MOB B KeJe3e, MOCKONIBKY Mpoiudepays THPEOUTHOTO IUTENHNS TAKKE WHIYIHPYETCS
TTI [17].
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JAT (6 men) == JIIT (10 Hen.)

Puc. 1. VI3MeHeHHs1 THPEOUTHOTO POQGUIIS CHIBOPOTKH KPOBH KPBIC, TOBEPraBIIUXCS BO3ICHCTBHIO
HU3KHUX 103 3HA0KpuHHOTOo Aucpanropa /1T ¢ momoBo3penoro Bo3pacra (a)
U C TIEPBBIX CYTOK MOCJIE POXKACHHUS (0 ). 3HAYCHUS] KOHTPOJILHOM TPYTIIBI IPUHSATHI 32 €JHHHILY.
*CTaTHCTUYECKU 3HAYUMBIC OTJINYHS OT KOHTPOJIBHOM TPYIIITBI.
#CratucTiaecky 3HAYMMBbIE OTITHUHS OT 6-HEJETBHOTO CPOKA HCCITEIOBAHHS

Fig. 1. Alterations in thyroid serum profile of rats exposed to low doses
of endocrine disruptor DDT since maturation («) and since birth ().
Levels are normalized to appropriate control.
*Statistically significant differences from control.
“Statistically significant differences from 6-weeks exposure
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Puc. 2. I3menenus xonnentpauun HUC B cBIBOpOTKE KPOBHU KPBIC,
TIO/IBEPraBILIXCs BO3ICHCTBUIO HU3KKX 7103 SHIOKpHHHOTO aucpanrtopa T
C IOJIOBO3PEJIOro Bo3pacTa (@) U ¢ IepBbIX CYTOK 10ce poxaeHus (6).
*CTaTUCTUYECKU 3HAYUMBIC OTIMYHUS OT KOHTPOJIBHOI IPYIIIIBI.
FCratucTiyecky 3HAYMMbIE OTITHUHS OT 6-HEJETHHOTO CPOKA HCCITETOBAHHS

Fig. 2. Changes in sodium iodide symporter serum concentration in rats exposed
to low doses of endocrine disruptor DDT since maturation (a) and since birth (b).
*Statistically significant differences from control.

*Statistically significant differences from 6-weeks exposure
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Puc. 3. I3menenus sxcrpeccun HUC GommmkymsipHeIMU THPOIIUTAMU KPBIC,
TOJIBEPraBILIMXCsI BO3AEUCTBUIO HU3KUX J103 SHJOKpUHHOTO Aucpantopa AT
C MOJIOBO3PEJIOro BO3pacTa (@) M C MEePBBIX CYTOK MOCiIe pOKACHHs (6).
*CTaTUCTUYECKH 3HAYUMBIC OTJIMYHUSL OT KOHTPOJIBHO IPYIIIIBI

Fig. 3. Changes in sodium iodide symporter expression by follicular thyroid cells in rats
exposed to low doses of endocrine disruptor DDT since maturation (@) and since birth (b).
*Statistically significant differences from control
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Puc. 4. OTmu4us B CTPYKTYpe MIATOBUIHON JKEIIE3bI KPBIC,
MOJIBEPraBIIMXCS BO3JCHCTBUIO HU3KUX 1103 SHAOKPUHHOTO Jucpantopa JJAT
C TIOJIOBO3PEJIOTO BO3pacTa (@) ¥ ¢ MEePBBIX CYTOK MOcIie pokacHuUs (6) B TeueHne 10 He.:
a — TIapeHXUMa IpeCTaBiIeHa (POUIMKYIaMH MAJIOT0 pa3Mepa ¢ BEICOKHM
conepxannem [TMK-nonoxurensHOro THpeorioOynHa,
6 — pommkyisl Oonee kpynHble, MeHee BeIpaxxeHHas LIIMK-peakuns tupeornoOymina
(momyToHKHE cpe3bl, OKpacka mo SrioBoii, yBennuenue x400)

Fig. 4. Differences in thyroid histology of rats after 10-weeks exposure
to low doses of endocrine disruptor DDT since maturation (a) and since birth (b):
a — thyroid parenchyma demonstrates prevalence of smaller follicles with higher content
of PAS-positive thyroglobulin; » — enlarged of follicles with less PAS-positive thyroglobulin
(semithin sections, Yaglova’s stain, magnification x400)
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Puc. 5. VI3mMeHenus pa3MepoB (GOJUTHKYIOB MUTOBUIHON JKeIe3bl KPhIC, MOIBEPTaBIIIXCS BO3CHCTBUIO
HU3KUX 103 3HAOKpUHHOTO aucpantopa JJIT ¢ momoso3penoro Bo3pacra (a)
U C TIEPBBIX CYTOK Hocie poxkaeHus (6) B reuenue 10 He.
*CTaTHCTUIECKH 3HAYNMBIEC OTIHYNS OT KOHTPOJIBLHOH IPYTIITBI

Fig. 5. Changes in surface area of thyroid follicles in rats after 10-weeks exposure
to low doses of endocrine disruptor DDT since maturation (a) and since birth (b).
*Statistically significant differences from control

3akirouenue

Taxum 06pa3oM, HU3KHE 03Bl 3HAOKpUHHOTO aucpantopa /1T HeoOparnumMo MoAaBisIOT 3KCIPECCHIO
(GONTUKYISIPHBIMU TUpOLXTaMH MeMOpaHHoro rukonporenHa HUC, obecnieunBaromero HogakKyMynupyro-
11y1o (GyHKIMIO IIUTOBUAHOM KeEJe3bl.

[Ipu Bo3aeiicTBMM Ha Pa3BUBAIOIIMKCSA OPraHW3M HHU3KHE 03Bl dHAOKpUHHOrO aucpanropa /T raxke
HapyLIaloT pa3BUTHE KOMIICHCATOPHO-IIPUCIIOCOOUTENBHBIX PEAKLUI B BU/E YBEIUICHUS YHCIa (OIITUKYJIISP-
HBIX TUpOLUTOB — poaynenToB HNC, HanpaBieHHBIX Ha MOBBIILIEHHE TOPMOHOIEHE3A B IIUTOBHTHOM JKEJIE3€.
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