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BEAODYCCKIM FOCYAQPCTBEHHbIN MEAUUMHCKNA YHUBEDCUTET

Y3 «10-5 rOPOACKOS IOAVKAMHAKAR, T. MMHCK

TUPEOUAHAS ®YHKLING NPU CAXAPHOM AWNABETE,
OCAOXXHEHHOM XPOHUYECKOWN BOAE3HBIO MOYEK

Peaiome. TUPEOUAHLIE FOPMOHbI BMSIOT Ha 8AEKBATHOE (PU3NOOTIECKOE PasBNTHAE rioYeK v X CTPYKTYPY,
[104@HHYIO FEMOAMHAMYIKY, CKOPOCTb Kily604K0BOV PusTpaumm, QYHKLMIO PA3SINHHBIX TDAHCNOPTHBIX CNCTEM
HeppPOHa 1 BOAHO-3MEKTPONTHBIM rOMEoCTas. S7U BO34EHCTBNS FOPMOHOB LUNTOBUAHOM Xesiedbl Ha MoYku
Deanu3yioTCs yTem MpsiMbIX 1 OMOCPER0BaHHbIX MEXaHU3MOB, B TO BPEMs KaK HapylLieHNe DeHaNbHON QyH-
KLU TaKKe UHAYLMPYET USMEHEHNS B METaGon3Me TUDEONAHLIX FTOPMOHOB. JlaHHbi 0630p NOCBALLEH K-
HAYECKI BaXHBIM M 3HAYMMBIM B3aUMOBEHCTBNSIM QYHKLMIA LUINTOBUAHOM Xenesbl 1 No4ex, MOHUMAaHUE KOTO-
DbiIX SBASETCS HEOBXOAMMBIM A5 ONTUMU3aLIN TEPANAN MaLINERTOos C KOMOP6UAHO NaTon0res.

1. B3aMMOCBS3b TUPEONAHON PYHKLIUK
nu xpoumecxoﬁ 60AEe3HM NoYekK

BsanmoneiicTsre GyHKIWMI uTOBARHOM Xemesbt (LK)
¥ TTIOYEK M3BECTHO yoke mMaBHO [1-—-3]. TupeonaHbie TOPMOHEL
nponyimpytorest [LZK nox KoHTposeM TUPEOTPOITHOTO TOP-
moHa (TTT) mepenHeil nomu runogusa, KOTopbLi, B CBOIO
o4epellb, TOMYMHEH DETY/IAUMM THPEOTPOIMH-PUTU3IHT -
ropmoHoM (TPT) rumoranamyca, ¥ BO3IEHCTBYIOT Ha BCE
CHCTeMBI YesioBedeckoro opranmsma. TupokcuH (T,) Beipa-
GarhiBaeTcs Tobko B LIDK, B TO BpeMsi KaK TPHHAONTHPOHIH
(T,), Gomee GMONOrIIECKM aKTHBHAT (popMa 3TOTO TOPMOHA,
obpasyeTca myTeM MECTHOM MeHOnMHU3ANMM T, npu y4a-
crv depmenTa T, -nefomyuHaskl B IPYTUX TKAHSX, BKIOYAs
moukn. B moukax comepxwrcs 11-usodopma storo ¢ep-
MeHTa, KOTOpas CTAaHOBUTCS MEHEE aKTMBHOM IPY YPEMUH 1
xpormdeckoi 6osestu nodek (XBIT) [4]. Topmonsr HIXK s1B-
TSTIOTCS SCCEHITMATBHBIMY M [UTS OAEPKAHMSA BOTHO-3/IEK~
tponuTHoOro GaaHca. ClelyeT OTMETHTD, YTO TUIOTHPEO3,
KAK ¥ TUIIEPTHPE03, ACCOLMUPYETCS CO SHAUUTENbHBIMU Ha-
DPYLICHVSMM B BOJHO-JEKTPONMTHOM OOMEHE, H3MCHEHUSI-
MU B CEPIEYHO-COCYIMCTOM CHCTeMe U YIIPABICHNHN TTOYKa-
MM STHMY Hapamerpami [ 5, 6].

C IpyToii CTOPOHBIL, IOYKH BOBJIEYEHb! B META00MH3M 1
STUMAHAIAIO THPEOUIHBIX TOPMOHOB. CHIDKCHUE MOYeY -
HO# QYHKLMH CONPOBOXKAACTCA HAPYIICHUAMU B CHHTE3C,
ceKpelu, o6MeHe U BEIBECHUM THPEOUIHBIX TOPMOHOB,
nostoMy (GyHKUMOHaIBHEL cratyc K npuodpeTaeT
0coBbIe XapaKTepUCTHKH Y MalienToB ¢ XBI1 [71.

BimsiH#e THPEOMIHBIX TOPMOHOB HA MOYKH. [OPMOHBI
[IIK mMeroT OTpOMHOE 3HAYCHUE B PASBATUM (QYHKIIMY CO-
GUpATENIbHBIX KAHATBIIEB KAK B HEOHATATTBHOM, TaK M B TOCT-
HaTAIGHOM IIepHome. Y 9KCIEPUMEHTANbHBIX XHUBOTHBIX
ropMors! IIIK BIUSIOT Ha pasMep MOYeK, BeC U CIPYKTYPY
KaK Y MOJIOIBIX 0cOO€i, TaK Uy B3pOCIbIX. [icTonornieckne
WCCIIEIOBAHMSL HOITBEPXIAKOT SPPEKT THPEOUTHBIX TOPMO-
HOB HA KOPKOBEIE ¥ MO3TOBBIE CETMEHTBI, C 3aTParHBaHNCM

TIPOKCAMATBHBIX U JMCTAIbHBIX W3BUTHIX KAHAJIBIICH 81 Y
HOBODOXIEHHBIX KPHIC THIIOTUPE03 BHI3BIBACT yMEHDBILICHAE
pasMepoB MoYeK U CHIDKEHWME MX Beca, JUIMHBI M IMaMeTpa
KaHANBIEB M, B MEHBIIIEH CTENEHM, 00beMa KTy6ouxka [9, 10}

TupeonIHBIE TOPMOHBI BO3IEHCTBYIOT Ha IIOYEYHYIO
BYHKIMIO TIyTEM MPEPEHATbHBIX Y PEHATBHBIX a¢dexToB.
[IpepeHaNbHbIE (OTOCPEIOBAHHbIE) SGGEKTH! peaiu3yIoTcH
myTeM BiausaHus TopMoHoB LK Ha cepieTHO-COCYHCTYIO
CHCTEMY Y KpOBOCHAGKEHME MOIKU. PeHaTBHbIE (TipsIMBIE)
3¢ dEKTH OMPeNeITIOTCA BO3NEHCTBUEM TUPEONTHBIX rOp-
mouoB Ha CK®, KaHAIbIEBYIO CEKPEIMIO U IPOILECCCH
peabcopbiruyt. JIoKa3aHo, YTO MPIMOE BIUAHUE rOPMOHOB
1K 3aKmoyaeTcs B MX BO3IEHCTBMY HA 3KCHPECCHIO H/
WM aKTHBAIINIO GOJIBIIOro KONMYEeCTBA MOHHBIX KAHAIOB
W TPAHCIOPTEPOB, B HEKOTOPHIX CIyJasx OOYCIOBJIEHO
HEMOCPENCTBEHHEIM CBSI3pIBAHMEM THPECOUIHBIX TOPMO-
HOB C 00JIACTHIO MPOMOYTEPOB TCHOB-TIEPEHOCYUKOB [11].
TupeorIBbe TOPMOHB! 3aTPaTMBAIOT TTOYEYHBIH KIHPEHC
BOJBI 10CPEICTBOM UX BIMSIHMS Ha CKOPOCTDH KIy60UKOBOH
dwrsrpamnu (CK®) [12]. IlepsercTBo Nat-K'-AT®a3u »
TPAHCIIOPTE PACTBOPEHHBIX YACTUIL XOPOLIO M3Y4CHO. Top-
mousL LXK Bo3neiicTsyroT Ha peabcopbumio Nat B IpOE-
CUMATHHBIX M3BUTHIX KAHANBIAX ITyTEM YBETMYCHUS AKTHB-
goetu Nat-K -AT®ass! ¥ TIPOHULIAEMOCTH KaHAJIbLIEB IR
xamus [13, 14]. PeaGcopbumst Kaabuus B TPyOOIKax Hpo-
MCXOIUT aHAOTHYHbIM 06pa3oM B OTIIMYHE OT 06PaTHOTD
3axBaTa Maraus [ 15]. Taxoke THPEOUTHEIC TOPMOHBI PETY:IH-
PYIOT alpeREPTHYECKIE PELIETITOPHL ¥ JOITAMUHECPTIIECKYID
AKTUBALNIO KJIETOK B OYEUHBIX KaHAbIAxX [16]. BakHbm
SBIISICTCSI BIMSTHIE TUPEOMIHBIX TOPMOHOB Ha PEHWH-aHINE
OTCH3MH-ATHIOCTEPOHOBYIO OCh ITyTeM ampeHepriyeckoll
PETYIISILIMH, CTUMY/IILIAIO BLICBOOOXICHMA PEHVHA, aKTHB-
HOCTb aHTHOTEH3MHA3HI [17—19].
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2. BAUSIHUE TUPEOUAHON AUCPYHKLIUN
HQ NOYEYHYIO PYHKLIMIO

TupeoumHas THCGYHKIMA BOAESUCTBYET Ha TIOTOK KpO-
B, mpoxonsmmix yepe3 mouky, CK®, QyHKIMIO KaHATb-
IeB, MIEKTPOJIMTHEIA TOMEOCTa3 K [OYEIHYIO CTPYKTYDY.

TiIoTHPEo3 COMPOBOXAAETCA CHIKCHMEM pEHaIb-
Horo motoka xkposu 1 CK® [20]. Dddekt THpeonTHbX
FOPMOHOB Ha 3TH TIapaMeTPE! TIPOSIBISIETCS Ha PA3IMIHBIX
ypoBHsx. Cpeny pepeHATHBIX (PaKTOPOB IIPU TUIIOTHPE-
03€ MOXHO BBLICTUTH CHEIYIOIIME: CHIDKEHHNE CEPACYHOTO
BEIOpOCA (OTPHIIATENBHBIE XPOHOTPOIIHEIN 1 VHOTPOITHBIH
s dexThr) [21]. JoxkazaHo, YTO TOPMOHBI XK Hemocpen-
CTBEHHO BO3AEHCTBYIOT Ha KapIAOMHOLIMTEL, PETYIHAPYS
reHbl, BaXHbIE U MUOKApAMATbHBIX COKDALIEHMA H
SIEKTPOXMMHUIECKOI TIepeNavyl CUrHaIa, BKIoYas Moo~
suTenbHoe BosmeiicTsue Ha Ca’'-AT®a3y B capkoIDias-
MATMYECKOM DETUKYIyMe, O.-MHO3HH TSDKENBIX Lemei,
B1-anpeHepruyecKue peLeITopEI, Na*-K*-AT®a3zy, xanu-
eBbIe KAHAJBI ¥ OTPULATENIBHOE BIVSHIE Ha f-MHO3MH TSI~
xensix neneit, Nat- Ca?'-oOMeHHMKY, aleHWIATIIMKIA3Y
tuna V u VI [22]. Perynsims peHanbHOro I0TOKA KPOBH B
CTOPOHY YMEHBIIIEHHS TTPH TUIIOTHPEO3¢ TAKXKE CBsA3aHA C
[TOBBIIIIEHUEM [EpUGEPUIECKOTO COCYIMCTOrO COIIPOTUB-
nenust [23], BHYTPHIIOYEYHOM Ba3OKOHCTPUKIMEH [24],
CHIDKCHHEM TTOYeYHOTO OTBETA HA BA3ONMNIATaToOpHl [25],
CHIDKEHHEM SKCIPECCHHM DPeHaIbHBIX Ba30AMIATaTOPOB,
TAKIX KAK COCYIMCTHIA SHIOTENUAIBHBIN (GakTop pocTra
M VHCYTMHONONOOHBIA (akTop pocta-1 ADP-1) [26].
B [oTIONHEHKE K 3TOMY PEHAIBHBIA MMOTOK KPOBH MOXET
CHIDKATHCS BBUAY TATONOTMUYECKVX M3MEHEHUH B CIPYK-
Type KIy60UYKOB IPY TUTIOTHPEO3e, TAKHMX KaK yTOMIICHHE
Ga3aIpHOM MeMOpaHbl KIIy0OUKa M paCIIMPEHUE ME3AHTH-
anpHOro Marpukca [27]. CK® o6parimo cHkaeTcs (TIpu-
MepHo Ha 40 %) y Goiee 55 % NMalMeHTOB C TUIIOTUPEO3OM,
410 OBGYCIIOBJICHO HECKOIBKUMU IIPUYMHAMHI [28].

Bo-TIepBBIX,  CHIDK¢HHME  YYBCTBUTEJBHOCTH K
B-aJIpeHeprirdecKoil CTUMYISALNY, YMEHBIIEHNE BBICBO-
GOXICHUSI PEHUHA COBMECTHO CO CHIKEHHMEM 00paso-
BaHMS aHrvoTeH3uHa 11 ¥ HapylIeHUAMH B aKTABHOCTH
PEHHH-aHTHOTEH3UH-ATbI0CTEPOHOBON CHCTEMBI (PAAC)
mpuBonsT K cemkeHuio CK® [29, 30].

Bo-BTODHIX, CHIDKAETCS BCACHIBAHWE HATPHsi, XJIOpU-
OB ¥ BOABI B IIPOKCUMAIBHBIX KaHaIbIaX [31], ymeHB-
maetcst (IWISTpYIomas IIOBEPXHOCTh KIYDOYKOB H3-32
3aMeUIEHNS pOCTa MAPEHXIMBI IIOYKH, BEI3BAHHOIO TUTIO-
THPEO30M, UTO TAKXE BHI3EIBACT CHIDKCHHE CKD.

[Tp¥ TUIIOTUPEO3E TIANAET MOIFHOCTH KAHANBIEBOTO TPaH-
CIiOpTa, CHIDXAETCS aKTMBHOCTD Nat-K*-AT®a3u cHagana
B MPOKCHMANBHBIX KAHAJIBIIAX, & 32TCM U BO BCEX CEIMEHTaX
HedpoHa [32], 9T0 CONPOBOXIALTCS COXPAIICHACM peabcop-
GIM Hatpus ¥ GMKapGoHatoB. 11oBBINEHHbIE HOTEPA ITUX
SIIEKTPOMTOB C MOJO# BEIYT K HAPYIICHHIO MPOIECCOB MO~
xucnenns Moun. CHIDKeHHas peabcopOTHBHAS MOIIHOCTH
TaKXe IPUBOIMT K HEeCTIOCOOHOCTH MOICPKUBATD Offpelic-
JIEHHBIA YpOBEHE JARTEHVSI B MO3IOBOM CJIOE, KOTOpOE #AB-
JISeTCsL ABIDKYIIEH CWIOH KOHIEHTPAIMOHHOM dbyBxIH
mouek [33]. Tem He MeHEe TUIIOTUPEO3 BBISBIBACT obpamaMoe
MIOBBIIICHNE YYBCTBUTEIBHOCTH K Ba3OIPECCHHY (aHTHANY-
peTideckoMy TopMoHY, Wik AJIT) coOHpaTebHbIX TPyOOUeK,

9TO TIPUBOINT K YBEJIMUCHUIO OOPATHOTO BCACHIBAHMA BOMBL.
OnHAKO HapacTaHWe 3aePXKY XMIKOCTH MPU THIIOTUPEO-
36 He B COCTOSHUM MAKCMMABHO NMORaBHTh cekperio AL
[34]. PeancTeHTHOCTD TUTIOGU3APHOIO OTBETA HA YBEINTCHHC
3aEPXKKHA XKUNKOCTU MPUBOINT K IATPHEHIIICH aKTUBAIA
AJIT. Takum 06pa3oM, TUTIOTHPEO3 COMPOBOXKIACTCS CHITKC-
HMEM CepIeYHOrO BEIOpOCa, 9TO 3aIlyCKaeT CTUMYJIAINIO Ka-
POTHAHBIX 6apOPEIICTITOPOB 1 B KOHCYHOM MTOTC YBE/ININBA-
eT HeocMoTHdeckyio cekpernio AT [35]. Crinkerne CKO,
peabcopOILIMK HAaTpyisi, OTHOCHTEBHOE YBEIIMCHUE CEKPELAM
AJIT 1 oYeuHOH JyBCTBATEIBHOCTH K AL, onocpejoBaHHbIe
HapyllleHHeM BONHOIO KINMPEHCa, BelyT K IMIOHATPHEMIN
npu cHpkervm Gyrxkup 1K [32]. TnoHaTpyreMus BCTpe-
yaeTcs B 2 pasa daille Y JIULI C TIOBHIIIeHHBIM YPOBHEM Kpea-
TUHMHA CHIBOPOTKH KPOBH, HEXENN Y JHofell ¢ HOpMaTbHEIMI
3HAYEHMSIMY JAHHOTO TioKazaresist. B To e BpeMs TUIIOTUPE03
TIPUBOIMT K OGPaTEMOMY TIOBBILIEHMIO YPOBHS CHIBODOTOY-
HOTO KpeaTnHuHa 3a cuer cHipkeHuss CKD, a Takxe u3-3a
BO3MOXHBIX MHOIATHM U pabmomuormmsa [36]. Iimorvpeos
TAK3KE TIPVBOJIUT K YBEIMYEHIIO IIPOHUIIAEMOCTH KAIWIIAPOB
Ki1y6odkoB st 6emkoB [37]. danbHeiias mpoTeuHypys 1acTo
npemmectyet cHinkeHmo CK® [38]. LivcraniH C, IponyL-
PYEMBIiA ¢ TIOCTOSIHHOM CKOPOCTBIO GOMBIIMHCTBOM SICPHBIX
KIIETOK, CBOGONHO GWIBTpYeTCs B KIy6OUKax, a 3aTeM peab-
copOupyeTca ¥ MeTaGoM3UPYETCst B SMUTEMAJIbHBIX KICTKAX
MPOKCUMAJGHBIX KAHATIBHER, ABISCTCS HOBBIM MapKepOoM Tio-
yewHO! (QYHKIMM Y WHIMKATOPOM JAIbHENIX KapAMOBa-
CKYJIIDHBIX DHCKOB. HlccuemoBaHus Ha JHOISAX M KABOTHBIX
MOKA3AIH, YTO YPOBEHb IMcTaTiHA C B IIETIOM MIMEeT TeHICH-
IO, TIPOTHBOIIONIOKHYIO YPOBHIO KDEaTHHIHA ChIBOPOTKH
[39, 40]. Taksm oGpa3oM, TIPH TUIIOTHPEO3C MMEET MECTO TIa-
nerue ypoBHs mucTaruaa C 13-3a YMEHBIEHNS] €10 NPOIYK-
1M ¥ JTHHEHIIET0 CHYDKEHIS MHTEHCHBHOCTH KIIETOYHOTO
MeTabomama [41]. DTr M3MeHeHWS SBIIOTCS 0OpaTMBIMK 1
KYIIMPYIOTCS TIpH JieYeHUH THnoThpeosa. CyIlecTByeT mpel-
monoxeHue, 9o ropMoHE! 12K HermocpeicTBEHHO BAMAIOT Ha
cuHTe3 IHcTatrHa C, XOTS TOYHBI MeXaHH3M 3TOTO HCHCTBUSA
fIoKa HemsBecteH. IIpuBenerHble GakTs O BapHaGETHHOCTH
JIAHHOTO MapKepa CBUJIETELCTBYIOT O ToM, 4To ImctaruH C
He MOXeT GBITh MCTIoNE30BaH st oneHky CK® y marpeHTos
¢ zaBonepammavu [IDK [42]. Yposers Neutrophil gelatinase-
associated lipocalin (NGAL), TIepCIIeKTHBHOTO GHOMapKepa
HapyllleHusi PYHKIN TIOYEK, OCTAETCS HEU3MEHHDIM IIDH TH-
peouzHow muchyHKImH [30].

BimisiHie THIIEPTUPEO3a Ha TOYKY XAPaKTePU3YETCs yBe-
JIM9EHNEM PEHATbHOTO TioToka kposr ¥ CK®, mpyBoms K
CHIDKEHWIO YPOBHSI CHIBOPOTOYHOTO KpeaTnHuHa [43]. Cpem
TpepeHABHBIX (JaKTOPOB MOKHO BBIIENATH I0I0KUTENBHBIH
XPOHOTPOIHBIA ¥ MHOTPOIHBIA 9(deKT Ha cepaie, CHIDKe-
HIe CHCTEMHOTO COCYIHCTOO COMPOTUBICHNS. YBENIMYECHUS
SHIIOTEMATEHOTO cUHTe3a okeraa asota (NO) B KOpKOBOM
¥ MO3TOBOM BELIECTBE TIOYEK MHAYIIMPOBAHO IIPOMYKITUEH
NO-cuHTeTa3H IyTeM TPSMOTO BIMAHUA THPEOVTHBIX TOP-
MOHOB ¥ OIIOCPENOBAHO BBICOKUM apTepUaNbHBIM JaBlie-
HHeM TIpH THIepTUpeose. [IOBbIIeHNAE -aIpeHeprIdecKoi
aKTUBHOCTY U TUTOTHOCTH f-anpeHepriYecKrX pelenTopoB
B KOPKOBOM BelilecTBe Trouek akTuBupyor PAAC. T, yse-
JIMUMBAET SKCIIPECCHIO TeHa CHHTe3a peHUHA. TMpeonnHbIe
TOPMOHEI IIOBHILIAIOT TUIa3MEHHEIE YPOBHH PEHNMHA, aHTHO-
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TeHsuHa 11, CHIBOPOTOYHEIA YpOBEHh aHTHOTCH3MHIIPEBPA-
marIero depMeHTa. B nomonHeHne K STOMY MMOBBIIAETCS
CHHTe3 aHTMOTCH3WHOTEHA TIEYCHBIO U IUIOTHOCTH aHTMO-
TEH3UHOBHIX perenTopos [30]. [pu rurieptrpeose ycwivsa-
eTca akTMBHOCTh Na'-K*-AT®a3ni, Na'-H*-o6MeHHMKA,
Na-Pi-koTpaHcroprepa. AKTUBAlIMsI TaHHBIX TPAHCIIOPTE-
POB YBEIMYUBAET peabcopOIMIO HATPUS B IIPOKCHUMANBHBIX
KaHATBIIAX, TIPA 3TOM TaKKe YBeIMYMBaeTCs peadbcopOImst
KaJIbIs, OcOOEHHO B TieTIe Iere, m CHIDKaeTcs JOCTaBKa
HMOHOB XJIOpa K AWCTATEHBIM OTHEIaM HehpoHa, OTHAKO UX
CHIBOPOTOYHBIC KOHIIEHTPAIMI OCTAIOTCSI B Mpeesiax HOp-
MaJTbHBIX 3HaUeHMIA [44]. TUpeOoTOKCHKO3 TAKXKE aCCOLMMPO-
BaH C THIOKAIMEMIEH BCIEACTBIE PATMUHBIX TYOYIIONAaTHiA.
VYpoBeHb nucTatiHa C MOBBITIEH M3-3a YBETMYEHNUS KIETOU-
HOTO METabOoIM3MAa ¥ YCHIIEHUS €70 ITPOMYKITAH.
CHIBOPOTOYHBIE YPOBHU ITHcTaTUHA C HE KOppEIUpy-
1ot ¢ CK® npu runepTupeose, a yposeHb NGAL ocraercs
HenaMeHHBIM [43]. OmHOBpEMEHHO CHUXAETCS KOHIIEH-
TpaMOHHAas CHOCOOHOCTD MOYEK BCIAESACTBUE YBEJIMUCHNSE
PEHAJIBHOTO MOTOKA KPOBU M OCMOTHIECKOTO IIype3a.

3. XpoHuyeckas 60Ae3Hb NoYeKk
M Hapylexnus eyHKuum LK

IlouKy UrpatoT 3HAYMMYIO POJIb B PETYISINNA METabo-
JIA3Ma ¥V SJIMMWHAIAHA TUPEOUIHBIX TOPMOHOB. MHOTHE
nanueHTsl ¢ XbIT nMeor syTupeonaHbIiA cTaTyc U HOpP-
MasbHele 3Hadenus yposHeil TTT u T,. B 10 Xe Bpems
XBIT BosneicTByeT Kak Ha TUIIOTAIaMO-THIOMU3aApHO-
THPEOUIHYIO OCh, TaK U Ha nepudeprdecKrit MeTaboIu3M
TAPEOMAHBIX TOPMOHOB [45—47].

W3BecTHO, 4TO ypeMmus BiuseT Ha HYyHKUMIO U pa3Me-
po1 II2K: manmmenTsl ¢ XBIT uMeror 6onbimit o6beM 112K
110 CPaBHEHHIO ¢ TIAIIeHTaMU 6e3 HapyllleHUs NOoYeyHON
dbyaxkmuu [48]. IIpu XBII skckpenus ioga CHUXaeTcs,
YTO MPHBOIUT K YBEIWICHUIO YPOBHS CHIBOPOTOIHOTO He-
OPTaHMYECKOTO ¥Moaa v yBeMudeHuto aeno itoma B HIXK c
TEHACHIINEN K TOCTeRyoIeMy yBemmdeHuIo oobeMa LK.
Onuaxo MOBBIIMEHHBIN YPOBEHb HEOPTAHWIECKOTO Hona B
CHIBOPOTKE HE KOPPEAUPYET CO CTEIEHBIO MOYECYHOMH He-
nmoctarouHoct. Kpome Toro, cpenu manueHToB ¢ XbBIT
HMMeET MecTo GOMbIIas YacToTa BCTpeYaeMoCTH 3004, 0Co-
6eHHO cpemy XeHimmH. Takke cpeau namueHToB ¢ XbIT
ya3JI0BasA maTojIorys, BKMouas kKapimHomy LK, Habmo-
NaeTcd Yarlie o CPaBHEHHIO ¢ 001Ieil momysisanneit [49].

Haubonee yacto BcTpeyaeMas matomorust [IDK y manmeH-
10B ¢ XBI1 — mepBruHbIi (HeayroMMMYHHBI) THITOTAPEOS.
Pe3ynbTaThl MCCIEAOBAHMIA TIO IMUASMUOTIOTAN HAPYIEHUMN
dyaxam X y manmenToB ¢ XbII cxongTca B BHIBOZax O
TOM, YTO KOJIMGECTBO C/IyYaeB CYOKITMHUYECKOTO TAIIOTHPE-
03a TporpeccrsHO BospacTaeT co cHimkenreM CK®. boree
70 % namientoB ¢ XbI1 uMeroT cHIKEHHBIN yposeHb T, 1
y 20—25 % HabmonaeTcsi CyOKTMHIYECKMIA rUtoThpeo3 [50].
Eme B 1988 rony Kaptein E.M. et al. omicbiBasi yBenuyeHue
YaCTOTBI BCTPEYaeMOCTH TTEPBUYHOTO TUIIOTHPE03a CPEIU Na-
muenrtos ¢ XBII {7]. B uccinenoBanmm Lo J.C., Chertow G.M.
et al., sBmouasieM 14 623 marpenTa, ObIIO BRIABICHO, YTO
PacTipOCTpaHEHHOCTb TMTIOTHPE03a Bo3pacTaet ¢ 5,4 10 23,1 %
cnydaes mpy narear CK® ¢ > 90 mor/mMuH mo < 30 Mii/MuH
[51]. B uccnenopamyi Chonchol M. et al., BKItoYaBinieM Ha-

omoneHue 3a 3089 maumeHTaMM, 4acTOTa BCTPEYaEMOCTH
TIEPBUIHOIO  CYOKITMHIYECKOTO  IMIIOTUPE03a BO3pacra-
nmac 7 % npu CK® > 90 mm/muxi/1,73 M2 o 17,9 % nipa
CK® < 60 mu/m/1,73 M2 [52]. Bando Y. et al. B cBOoEM
HaOmoneHyn 3a 32 manyeHTaMu ¢ quabeTiaeckoii Hedpomna-
THel 1 31 marmeHToM 6e3 caxapHoro muabera (C/1) BoISIBIUTH,
YTO YaCTOTA BCTPEYAEMOCTH THIIOTHPE03a B TPYIIIIE Y TAlUeH-
T0B ¢ C/I ObUIa SHAYMTENHHO Bhlle (22 %) MO CpaBHEHWIO €
rpyrmioi maimeHToB 6e3 CI, (3,2 %) [53]. Ananornansie pe-
3yJIBTAThI OAy4IeHE B Mccnenopanny Chen H.S. et al.: anamas
Habmonenyd 3a 588 marmenTamu ¢ CJI 2-ro TrIia cBHIOETEIb-
CTBYET O TOM, YTO CYOKITMHMYECKHIA TUTIOTUPEO3 Yalle acco-
IIMHpPYeTCs ¢ AHabeTHdecKoil HedponaTtreii [54].

C IOpyroii CTOPOHEI, Cpeay IAIMEHTOB C TPOTPECCHPYIO-
et guabeTndecKoil HedpomaTieil YacToTa BCTPE4aeMOCTH
TIEPBIYHOTO HEAyTOMMMYHHOTO THTIOTHPE033a BHILIE 10 CPaB-
Henmo ¢ manueaTamu ¢ XBIT 6e3 CI. D10 MoXeT ObITE CBSI-
3aHO C HApyIIEHUEM 3axXBaTa fona MOYKaMH, YTO TIPOSTRITSIETCS
B YBENTMYEHNH CBIBOPOTOYHOTO YPOBHS HOMa U TMPOIOHTALMHA
adrpexTa Bomstha — Yaiikodda. MexaHn3M, 13-3a KOTOPOIO
JMaHHb heHoMeH pazBuBaetcst varie npu CJI ¢ HapyilieHreM
TIOYEYHOU (DYHKITNI, TIOKA TTOHOCTEIO He u3ydeH [53].

CaMoe paHHee M Haubojee 4acToe HapylleHue (QyH-
xuuyn X y mannentos ¢ XbII — Huskuit yposeHs T,
(obmero T, yante, yem ceobGonuoro T,) [55]. CHuxenue
yposHs T, obycrosneHo:

— XPOHHYECKHUM MeTabOoIMIeCKUM aHMI030M H XpO-
HUYECKMUM AeuIToM OeJIKOB M3-3a HApYHIEHWS TIMTA-
HHs, KOTOpbIE 3aTparuBaioT 1,-NeiionMpoBaHye, Hapyla-
1or cBaspiBanye T, u T, ¢ Geakamu, yMEHBIIAKOT YPOBEHb
6e1K0B, cBA3pBaromuX T,; yBemMIeHHEM KOJIMIESCTRA MH-
rubuTopoB 3THX O0enKoB [7, 43];

— aKTHBalMel MapkepoB BocnateHua — POHO-a,
WJI-1, -6, CPb 1 MapKepoB SHIOTeTUATBHON TUCGhYHKITAH,
MOJIEKY/T BHyTpUKiIeTouHo#M anresuu 1 (ICAM-1) u cocynu-
croii kiuerouHoit agrezuu 1 (VCAM-1), KkoTopbie MHIIOM-
PYIOT 3KCIIPECCHIO TeHa THIA 1-,5'-meionrHa3kl, OTBeYalo-~
myIo 3a nepudepuaeckyo kousepenio T, B T, [56].

HccnenoBaHus THpeONTHOW (DYHKIMH Y IAIMECHTOB
¢ XBII Takxe CBUIETENBCTBYIOT O BOSMOXHOCTH CHIDKE-
HudA ypoBHA T,, TEM HE MEHEe OH MOXET BapbHPOBATH OT
HYU3KWX J0 HOPMANTBHBEIX 3HAaYCHUA. DTO B MEPBYIO Ode-
Pelb CBA3aHO ¢ HapyHIeHWEM CBA3bIBaHUA T, ¢ Oejikamu
npu XBII [57]. TupeonaHbIl CTATYC, XapaKTePHU3YIOLITHAKCS
carkenueM T, y maruentos ¢ XBII, cxox ¢ HEKOTOPHIMH
HEeTUPEOUIHBIMU 3a00neBanusavu. OXHAKO B OTIHYME OT
Hux 1ipu XBI1 He MporcXOmUT yBeIHIeHNS OOIIETO YPOB-
Ha peepcuBHOrO T,. EcTh MHEHME, YTO 3TO ABNEHHUE BHI-
3BaHO yBENHYEHHEM Ilepepacipeneiernys obparHoro T,
MeXOy BHECOCYAWCTHEIM ¥ BHYTPHKJIETOYHBEIM IPOCTPAH-
CTBaMH WIN CHIDKEHHEM €To TMOYeYHOTro KiupeHca [57].

HdpyruM oTIMIreM OT HETUPEOUITHBIX 3a00JICBAHMIA SIB-
JisseTcst moBbimeHHEIH ypoBerb TTT mpu XBIT [58]. OnHako
orBeT TTT Ha TPI' B nenioM CHIKEH, YTO CBUAETENBCTBYET
0 HAJIMYHY TUTTOTAIAMO-TATIOhU3APHON TUCHYHKIIMH TIPH
ypemuu [59—61]. Kpome Toro, mupkantbie putmbl TTT 1
€r0 IMIMKO3WNipoBaHue HapymeHsl mpu XbII, uro Mmoxer
COTIPOBOXIATECS HAPYLICHHEM GHOJIOTMYCCKON aKTHBHO-
CTH 3TOTO TOPMOHA B JaybHeHImeM [59, 61].
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V manuenToB ¢ XBI1 He oTMeUeHO YBETMYEHUS YACTOTHI
ayroumMMyHHBIX 3a6oneBanuii 112K, IToBeilueHVE ypOBHSA
TUPEOTTIOOYIHOB M AHTUTEN K TUPEOUTHOM MEPOKCHAA3E
Bcrpevaetes pu XBII penko. B To ke Bpemsi ayToMMMyH-
Has naronorus 112K MoxeT BOSHUKHYTh HApSAYy € APYTIMHA
ayTOMMMYHHBIMI  3a60JI€BAHISIMH, aCCOUHUPOBAHHBIMU
¢ XBII. IIpu o6HapyXeHHH MOBBIIIeHHOTO ypoBHA T1T y
MALMEHTOB ¢ MHTEPKYPPEHTHBIM ayTOMMMYHHBIM 3aboe-
BauueM (CJI 1-ro tuma) Heo6X0aAUMO IPOBOAUTH CKPUHUHT
JUIS BBIABIIEHUS aHTUTHUPEOUTHBIX aHTUTeN. CTpaTerus jie-
YeHus ayroumMmyHHoM natonorun LXK ocraercss HeU3MeH-
Ho, HecMoTpsa Ha Hamure XBIT [43].

4. HapyweHue ¢dyHKkuum LK
Y NAUUEeHTOB, HOXOAALLUXCAH
HA NOYEeYHO-30MEeCTUTEALHON Tepanuu

V namuenros ¢ XBII, Haxomsnuxcss Ha TeMOTUANI3E,
OTMEUAIOTCH CHIDKCHHEIE YPOBHM TropMoHOB XK 1 oBsI-
mreHHs# yposeHb TTI. HeOGospiitoe MOBBILIEHNE YPOBHA
TTI orMmeuaercsa y 20 % ypeMHdyecKuX MamyeHToB. EcTh
MHEHUE, 9T0 YPOBeHb 0011eT0 T, HOHIUKEH BCIENCTBUE HC-
TIONB30BaHMS TeNaprHa TIPU MPOBEACHUM MPOLELYPEI Te-
MOIMANN3a: Te[lapyH HHIMOUPYET CBA3bIBAHKE T, C GemKoM,
9TO TPOsBAsieTcsl B MOBbIeHNN (paxumyu csobomHoro T,
y nanuentos ¢ XBII mocne auanusa [62]. V nanueHToB €
XBII Ha reMoIHAIN3e CYILIECTBYET KOMIIEHCATOPHOE BIMS-
HIUE Ha KJIeTOUYHEBIN TpaHcnopT ropMoHoB [TK, uro moMo-
raeT NoINepKUBAaTh SYTUPeOMIHbIN cTaryc [63]. Huskmii T,
y DAIMEHTOB Ha TeMOAMATN3E aCCOUUMPOBAH CO CHIDKCHU-
eM (DYHKIIMI JIEBOTO XeIyAoYKa, YBEIMYEHUEM €r0 MacCHI,
yBEIMYEHNEM TOMIIMHEI MHTUMBI MemuH [64].

Cpemu manmeHToB ¢ XBIT Ha TepUTOHEATEHOM AUAIHA3E
Ha0roIacTCA 3HAYHTEIFHOE YBENMICHUE YaCTOThI BCTpEYac-
MOCTH THITOTHPE03a (0CO6EHHO CYOKIIMHUIECKOTO) M HU3KUX
yposHeii T, [65]. DT n3MEHEHUS MOXYT 4CCOLMUPOBATECA C
HapyIICHUSIMYA CepaedHoN (GyHKIMK, TAKMMH KakK CHIDKE-
HYie (pakumy BHIOpOCA JICBOTO XKEMYHOYKa, U3MEHEHUSIMU
B CIPYKType SHIOKapIa II0 CPaBHEHHUIO C TIAIMEHTaMU C
HopManbHbIM ypoBHeM TTT [47]. [Ipu npoBeneHUU cimBa/
SIMBKM TIEPUTOHEATHHON TOJIOCT HaOMONAI0TCS HEKOTO-
pble HOTepY TUPOKCHHCBA3BIBAIOLIETO IIo0ymHa, T, u T..
HecMoTps Ha MOCTOSTHHBIE W CYIIIECTBEHHBIE TIOTEPH OEJIKA,
YPOBEHD TUPOKCUHCBAZHBAIOIIETO MIOOYIHMHA OCTaeTCAd B
mpezieNiax HopMabHbIX 3HaueHuid. [lorepu T, u T, cocras-
JismioT okojio 1 1 10 % cootBercTBeHHO. OIHAKO MALMEHTBHI C
XBI1 Ha iepATOHEATPHOM AUANIN3E HE HYXXIAIOTCS B IIPOBE-
JEHUH 3aMECTUTEIILHOM TOPMOHAIBHOM Teparuy [46].

5. Baanmocsasb oyHkumm LDK
CcO cMmepTHOCTbIO Npu XbI

WccnenoBaHnd TIOKA3BIBAIOT, YTO TEPBUYHBIA CYOKIM-
HMYECKM THUIOTHPEO3 ACCOLIMMPOBAH C HNPENUKTOPAMU
CEpPIEYHO-COCYIUMCTHIX PHUCKOB W HApyIIEHWSAMH B HOp-
MayibHOM pabote cepmria [66]. laxke He3HAUMTENBHBIE OT-
xioneHns ypoBHa TTT OT HOpMaJbHBIX 3HAYEHUM MOTYT
YCKODATh PasBUTHE aTePOCKIIEpo3a U OKa3biBaTh HeOIAro-
TIPUATHOE BO3IEWCTBUE HA CEPAEYHO-COCYIUCTYIO CHCTEMY
B obIel monyasiu [67]. B To ke BpeMs MpeamnoioXeHne
0 B3auMOcBA3M ypoBHell TTT ¥ BEDKMBAEMOCTH TALMEHTOB

€ PAyIMYHOM CTETIEHBIO HAPYIIEHNA TTOYeUHON DYHKIIHN HE
TOJYIWIO TOATBEpXiIeHUsA. Poct KomuyecTsa pe3yjisraToB
WCCIIeIOBAHMI B TaHHOM HAIpPaBJICHUY CBUAETEIBLCTBYET O
TOM, 4TO ypoBeHb T1I' He acCOUMUPOBAH C PUCKOM CMEPT-
HocTH. IMEHHO CyOKIMHUYECKIH TIEPBUYHBINA THIOTAPEO3
paciieHMBaeTCA KaK 3HAYMMBIA M HE3ABUCUMBII MPEIUKTOD
CMEPTHOCTH OT BCEX MPHIMH Y TALMEHTOB, HAXOSIINXCS Ha
JIHaTN3E, U KapAMOBACKYIIPHBIX COOBITHUI y aiueHToB ¢ CIT
2-ro Tuma [54]. basanbnbie yposuu T, n T, accounmmpoBaHs
¢ MOBBIIIEHHBIM PHCKOM CMEPTHOCTH, B YACTHOCTH, M3-3a
KapIMoBacKy/apHEIX IipyyrH. [To MueHmo Zoccali C. et al.,
MEXaHU3M, CBA3BIBAIOIIMIA HU3KMI ypOBEHD T, ¥ TIOBEILICH-
HYIO CMEPTHOCTB, MOXET OBITh He3aBUCUM OT ypoBHs T, [64].
YpoBHH 0611ET0 M CBOGOIHOTO T, PACIICHUBAIOTCS KAK Map-
KepHl BEDKUBaeMOocTH HanueHToR ¢ XbII, nonyyaroluyx mo-
YeYHO-3aMECTUTENRHYIO Tepanio [50, 56, 68].

3aKAloueHue

CyIleCcTByeT MHOXECTBO MEXaHM3MOB B3aMMOINEHCTBUS
dbysxmit 2K 1 mouek. D1r B3aMMONENCTBIST XapaKTepy-
3YIOTCS He TOIBKO (QYHKIIMOHATBHBIMU, HO Y CTPYKTYPHBIMIA
HM3MEHEHHSIMHA TIPY PATAYHBIX MATOJIOTUUECKIX COCTOSTHHMSIX
000X opraHoB. Bo n3bexaHue TMarHoCTHIECKIX OIMOOK He-
00XOMMMO YIHTHIBATH (KT THIIEpP- ¥ TUITIOTUPE03a Ha T0-
YeqgHyIo (hYHKIMIO, TaK Xe Kak U emsaHue XbI1 na hyHkumo
IITX. Kpome Toro, IT3T wi TpaHCTUIaHTAIMS TTOYKU aCCOITH-
HMPOBAHHI CO CIIEA(DIIECKAMHI H3MEHEHUAMHU B META00IU3ME
TMPEOMIHBIX TOPMOHOB. B3auMOCBA3h HU3KUX ypoBHei T, ¢
MAapKepaMi BOCIIAICHHS, SHIOTSITHUATHHON MTUChHYHKITUEH,
CEPIIEYHO-COCYTUCTEIMA PHUCKAMHA WTPAET BAXHYIO POJb B
TIpOrHo3e BepkuBaeMocTy nanueHToB ¢ XBIL. JderansHoe mo-
HHMaHHe 3HAYMMOCTH U3MEHEHMI TUpeOIHON (MYHKIMK Y
manueHToB ¢ XBIT n1o/mKHO MPUCYTCTBOBATH B KITMHUYECKOU
TIPaKTHKE SHIOKPUHOIOTOB ¥ HEPOIOToB 1St ONTUMM3ALII
JHUATHOCTHYECKOTO 1 JieueGHOTO TPOIIECCOB.
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THYROID FUNCTIONING IN DIABETES MELLITUS
COMPLICATED WITH CHRONIC
RENAL DISEASE

Summary. Thyroid hormones affect renal physiological develop-
ment, kidney structure, renal hemodynamics, glomerular filtration
rate, the function of a number of nephron transport systems, and
water-electrolyte metabolism. These influences of thyroid hormones
are realized through direct and pre-renal effects. Chronic Kidney dis-
ease can induce clinically apparent metabolic changes in thyroid hor-
mones. This review focuses on the important and clinically relevant
Interactions between thyroid function and renal one, which are essen-
tial for the clinician to optimally manage the patient.
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