OPUTHALBHOBYICCIE LOBAHME TomJ6,N% 2 2025 CardioComaTtuia
-~ - -~ - -~ - 146

DOl¢https://doi.org/10.17816/CS676542 EDN: GCWVYC

U3yuyeHue BAUAHUA YpOBHEW TPMHUOATUPOHUHA,
TUPOKCMHA U TUPEOTPONHOro ropMoHa

Ha INIeKTPUYECKYI0 HecTabunbHOCTb MMOKapAaa
npeacepAuN NpU IKCNepMMeHTaNlbHOM rMNoTUpeo3e

P.®. Paxmatynnos', P.E. [lemenTbeBa', A.E. LLleuna', K.MN. Konppatbesa', ®.K. Paxmatynnos',
J1.B. MenbHuKOBa?

' TleH3eHCKMA rocyLapcTBeHHbIN YHUBepcuTeT, MeH3a, Poccus;
2 Poccuifickast MeMLIMHCKas aKafeMus HenpepbiBHoro npodeccuoHanbHoro o6pasosakus, Mocksa, Poccus

AHHOTALUA

06ocHoBaHuMe. BbisiBneHune B3aMMoCBA3N AUCHYHKLMM LUTOBUOHOM Kenesbl M BOSHUKHOBEHWS HeKnanaHHon ¢ubpunnsaumm
npeacepani (D) — oAMH U3 CNOXKHBIX W aKTyalbHbIX BOMPOCOB COBPEMEHHOI Kapanonoruu. Ha ceronHsAWHWA AeHb B Jin-
TepaType OTpaXkeHo HebOsbLLOe KONMYECTBO WUCCIeAO0BaHWiA, rae NMpoBoaMiock u3yyenne B3aumocsasu O ¢ runotanamo-
runo¢usapHo-TupeonaHon cuctemon (ITTC), a nonyyeHHble pe3ynbTaTkl HOCAT MPOTMBOPEUMBLIN XapaKTep. iMeeTcsA HeMHo-
ro pa6ot, NocBALWEHHBIX M3yueHuio cBasn O ¢ [TTC B 3KCNepUMEHTaNbHbIX YCOBUSX.

Lienb. Bbisutb cBsisb I ¢ MMTC npu aKcnepuMeHTanbHOM rynoTMpeose, 3yTUpPeo3e U TUPEOTOKCUKO3e Y KpbiC.

Metoabl. B uccnepnoBaHue BKodeHbl 146 6ecnopogHbix Kpbic. B 1-14pynny BKOYEHbI 42 KPbiCbl C 3YTUPEO30OM.
Bo 2-10 rpynny 06beamnHeHbl. 15 Kpbic ¢ MaHUPECTHBIM TUPEOTOKCUKO30MB.3-10 rpynny Bowunm 22 KpbiCbl C CYOKITMHUYECKM
TUPEOTOKCUKO30M. B 410 rpynny BKtoueHbl 67 KpbIC € CUHAPOMOM 3yTMpeOoMaHOI natonoru. MeToapl uccnefoBaHWsA BRiIlo-
Yanu perucTpauuio fieKTpoKapamorpaduu, onpefeneHne KOHLEHTPALMUM TUPEOMAHBIX FOPMOHOB.

PesynbTatbl. YcTaHOBNEHO, yTo yacToTa napokcuamoB 1 3@BMCHT Npu 3yTMpeo3e OT YPOBHS TUPEOTPOMAOrO rOPMOHa
(B=-0,250; p <0,80) n TMporcmHa (B=0,838; p=0,012), npu MaHpecTHOM TUpeoToKCMKo3e — TupokcuHa (B=0,732; p=0,00008)
W TpuiiogmpoHiiHa (B=0,352; p=0,043), a npu cybKIMHWU4ECKOM TUPEOTOKCUKO3e — OT TUpOKCHHa (B=2;1; p=0,0002) u Tpu-
ioatnpeHiHa (B=-0,970; p=0,019). OnpeaeneHbl NoperoBsie 3HaYeHWs TUPEOMAHLIX FOPMOHOB NpU 3yTNMPE03e, CyOKIMHMYE-
CKOMM MaHU(ECTHOM TUPEOTOKCHKO3E.

3aknrouenue. YctaHoeneHa ceasb Ol ¢ GyHKUMOHANBHBIM COCTOSHUEM LUTOBUAHON JKene3sbh,

KnioueBble cnoBa: Qubpunnsumus npencepauil; GYHKUMOHAmbHbIE MOKA3aTeNu LUMTOBUAHOW Kenesbl; AMCOYHKLMUS
LUMTOBUAHOI JKenesbl; IKCNepUMeHTaNbHas MOLENb.
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OPUTHAJBHOBVICCIIEJOBAHME

O060CHOBAHUE

B cTpykType obluen cepaeyHo-cocynuctoi, 3abonesae-
MOCTW BaHOe MecTo 3aHuMaeT dubpunnaums npeacep-
awii (). Ha pomto O npuxoautes 25-55% Bcex rocnuTa-
N3auuMin No NoBOAY HapyLLeHW cepfeyHoro putMa [1, 2].
OcHoBHast NpuuMHa HBanuansauum npu O — xpoHuyeckas
cepaeyHas HefoCTaTo4HOCTb, TPOMO03IMBONIMYECKME OCNIOXK-
HEHWUS| U HapyLUeHWe Mo3roBoro Kposoobpaluenus. OueHKa
YPOBHS TMpeouaHbIx ropMoHoB npu O no3sonseT BbISBUTL
vchyHKUMIo WwmToBUaHOM Xenesbl (LK) B 15-25% cny-
yaeB [3-5]. BmecTe ¢ TeM B nuTepatype Mano pabor, rae
npoBoaunock U3ydyeHue B3aumocesasu O ¢ runotanamo-
runogmsapHo-TupeonaHon cuctemoii (ITC), a pesynbTathl
HOCAT NPOTMBOPEYMBLIN XapaKTep. VIMeeTcsa HecKombKo pa-
60T, nocBALWEHHbIX u3yyenuto ceasn O ¢ IMTC npu akcne-
PUMEHTaNIbHOM TMNOTMPEON3e, 3YTUPEo3e U TUPEOTOKCUKO3E
Yy XMBOTHbIX [6—8].

Llenb uccneposauma — BbisgBuUTb cBA3b @M ¢ TTC
MNPy 3KCMEPUMEHTANBHOM TUNOTMpPEO3e, 3YTUPEeo3e U TUpeo-
TOKCWKO3E Y KPbiIC.

MATEPUAJIbI U METO[IbI

Jln3aiiH uccneposanus
,D,M3al71H uccnenoBaHMAa CXemMaTt4HoO nNpeacTasfieH Ha puc. 1.

Ycnosusa u NPOAOHKUTENbHOCTb UCCeAoBaHUA

3JKcnep1MeHTaNbHOE UccneoBaHue npoBoauiock Habade
BuBapus TleHseHcKoro arpapHoro yHuBepcuteta. Cpoku fipo-
BeneHus: ceHtabpb 2024 r. — pekabpb 2024 .

XuBoTHbIE

B uccnepoBanue BKNOYeHO 146 6GecnopofHbIX KpbiC,
65 camok u 81 camuos, co cpenHeit Maccoit 194+32,2 rpam-
MOB, KOTOpble B Noc/eayioLLeM Obinin pasaeneHbl Ha 4 rpyn-
Mbl B 3aBUCUMOCTM OT cocTosHus oteeTa [TTC.

TomJ6,N% 2 2025
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Kpbicbl nonyyeHbl 1 cofepafinch'B BUBapum [eH3eHCKo-
ro arpapHoro yHWBepcuTeTa, B.KIeTKax no 3 ocobu, ¢ onun-
KO U3 ApeBecHoi NoacTwiki npu Temnepatype 18-20 °C,
MpY HOPManbHOM OCBELUEHHOCTM M OTHOCWTENBHOM BRaX-
HocTn 60-70%. Bce xuBOTHBIE MMenu cBOBOAHBIM JOCTYN
K MuLLe W Boge.
3KcnepuUMeHTanbHoe UCCnefoBaHIe NPOBOAWOCH B COOT-
BETCTBUW C OCHOBHbIMW NPaBUNaMU, U3N0XEHHBIMU B OCHO-
BOMONaraloLmMx JOKYMEHTaX, pernaMeHTUpYIoLLMX npoBeje-
HME 3KCMEePUMEHTOB Ha 1abopaTOPHbIX KWUBOTHBIX U YCOBUS
ux copepxaHua (XenbcuHKcKasa peknapaums, 2000; MOCT
33044-2014; Npasuna HapnexaLuen NabopaTopHOM NPaKTUKK
EBpasuiickoro aKoHOMMYeCKoro coto3a B cdepe obpalLeHmns
NEeKapCTBEHHbIX CPeACTB).

MNoctaHoBKa JKCMepuMeHTa

WccnepoBanmne npoBoaumnock B YeTbipe atana. Mepep Ha-
YanoM MCCEeLOBaHNUN KMBOTHBIX HAPKOTU3WUPOBaNM CMEChI0
Tunetamut/3onasenam (3onetun 100, ®panums), 20 Mr/kr
n KeunasuHoM (KeunanTue, Poccms), 5 Mr/kr BHYTpUGpIO-
LUMHHO.

Ha nepBoM 3Tane uccnenoBaHMs NPOBOAMIM 3MEKTPOKap-
avorpadmie (3K v onpepensnv KOHLEHTpaLUM0 TMpeoua-
HbIX ropMoHOB B Kposu. 3KI peructpupoBanu Ha annapare
«[Mou-CrekTp» BO 2-M CTaHLAPTHOM OTBELEHWM B TeYeHue
10"MWH C oueHKon KonmyecTBa 1 pamutensHocty O B pexxu-
Me «MeJIKoe MyeKonuTalolee». Annapat peructpaumm KT
MOJK/0YanM K NepcoHanbHOMy KOMMbIOTEPY. Hepe3 BbICOKO-
cKopocTHon uHTepdeiic USB mns notnepyiowiero aHanmsa
AaHHbIX. Mapokensm O cumtanu ycToiuMBLIM NpU ero Mpo-
pomkutensHocTu 6onee 30 ¢. Copepanmne ypoBHA TMPEOTpON-
Horo ropMoHa (TTT), cBO6ORHOM QpaKuMKM TPUMOLTUPOHWUHA
(T3cB) 1 TMpoKcuHa (TACB) B KPOBY OLIEHMBANM C UCMONb30Ba-
HWeM HabopoB peareHToB («Ankop-buo», CaHkt-letepbypr):
«Tupona®A-TTT», «Tupona®A-TMpoKeuH», «Tuponah®A-
TPUAOATUPOHMUHY, « TpouaMA-cBoboaHbIN Thy», «TuponaADA-
cBo6oaHbIV T3». 3abop KPOBY Y 3KCNEPUMEHTATBHBIX KUBOTHbIX

| ®N npu pa3nnuHbIX MOpHOGYHKLUMOHANBHBIX cOCToAHUAX LK |

'

| 3JKT, KoHTponb ypoBHs ropMoHoB LUK |

MeayKaMeHTO3HbIN TMNoTMpeons,
n=146

!

| 3ymmpokc 1,5 MKr/Kr

' !

!

3Jytupeos, MaHWdeCTHbIN TUPEOTOKCUKO3,
n=42 n=15

CybKNMHUYECKMIA TUPEOTOKCUKO3,

CWHEAPOM 3yTUPEOMEHOI NaTonory,
n=67

n=22

'

|0LI,EHKa CBA3KM 4YacCToTbl U NPOACIXKUTENIbHOCTU nonc YpoBHEM TUPEOUAHbIX FOpMOHOB|

Puc. 1. [lnaiin nccneposanmna. OM— dubpunnsuns npeacepauit, IKI — anexTpokapamorpading, LU — wutosuaHas xenesa, NPMN — napokcusm

bnbpunnaumv npencepovi.

Fig. 1. Concept Design. @< atrial fibrillation, 3KI — electrocardiogram, L — thyroid gland, N®MN — paroxysm of atrial fibrillation.
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ocytliecTBnANM MeTOAOM aMnyTaLWM XBOCTa C nocfieayioLLen
06paboTKoit MecTa Hagpe3a aHTUCENTUYECKUM PacTBOPOM.

Ha BTopoM 3Tane mogenupoBanu 3KcnepuMeHTasbHbIN
runoTupeos TMaMasonom B gose 2,5 mr/100 r. N3meHeHus
TUPEOUZHbIX FOPMOHOB OLeHUBaNK Ha 21-e CyTKu.

B pesynbtate aHanusa TTT, T4cs, T3cB Bce 3KcnepuMeH-
TanbHble XMBOTHbIe (n=146) pa3aeneHbl Ha 4 rpynnbl B 3aBU-
cuMocTm ot cocTtosHus oteta [TTC. B 1-t0 rpynny BKoYeHbI
KpbiCbl C 3yTUpeo3oM (n=42). Bo 2-t0 rpynny o6beanHeHbl
KpbICbl C MaHN(ECTHBIM TUPEOTOKCMKO30M (n=15). B 3-1o rpyn-
Ny BOLL/M KPbICbI € CYOKMMHMYECKUM TUPEOTOKCUKO30M (n=15).
B 4-10 rpynny BKMOYEHbI KPbIChI C CMHAPOMOM 3YyTUpeoUa-
Hoit natonoruu (n=67). B nocnepytowime 3tanbl UccneaoBaHuUs
BKJTHOYEHbI KPbIChI C 3yTUPE030M, MaHU(DECTHBIM TUPEOTOKCH-
KO30M 1 CYOKIMHNYECKUM TUPEOTOKCUKO30M.

Ha TpetbeM 3Tane uccnepoBaHWs oS LOCTUKEHUS 3yTH-
PEOMAHOTO CTaTyca NpUMeHsNM JyTUpoKe B Ao3e 1,5 MKI/Kr
B TeYeHe 3 Hefl. NOJ, KOHTPOMEM YPOBHS TMPEOMIHbIX FOPMOHOB.

Ha yeTBepTOM 3Tane oLeHUNM CBA3b YACTOTbI U NPOACIIKHU-
TeNIbHOCTU MapoKcM3MoB ubpunnaummu npeacepamii (NOMN)
C YPOBHEM TMPEOMAHBIX FOPMOHOB MPW 3yTUPeo3e, MaHu-
(ecTHOM TMPEOTOKCMKO3e U CYOKJIMHUYECKOM TUPEOTOKCH-
Kose. [lna 3toro npoBenn MHOrOQaKTOPHbIA PerpeccUoHHbIN
aHanu3 u ROC-aHanus.

JTnyeckas JKCnepTu3a

3KcnepuMeHTanbHoe MccnenoBalue ofobpeHo JloKanb-
HbIM 3TMYECKUM KOMWTETOM npyu LleHTpe ROKNMHMYECKMX
uccnenoBaHni, npotokon 3acepaHusa Ne8-23 ot 11.09.2023.
WccrienoBanne aKcnepuMeHTanbHOe, O4HOLEHTPOBOE), Npo-
CNeKTBoe, BbIBOPOYHOE, HEKOHTPONMPYEMOE.

Vel 16%2) 2025
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Cratuctuyeckas obpabotka

MateMaTnyeckyto 06paboTKY.NoNY4eHHbIX AaHHbIX BbINOJ-
Hanu B nporpamme Excel (Microsoft Office 2013) u StatSoft
Statistica 10. [Inf xapaKTepuUCTUKW KONMUYeCTBEHHbIX Mepe-
MEHHbIX NMPUMEHANN cpefHee apuBMETUYECKOE 3HAYEHWe +
CTaHAapTHoe OTKIoHeHWe (M+m), ANns KONMYECTBEHHOM Xa-
PaKTEPUCTUKM YPOBHS TOPMOHOB MCMO/b30BaNW onpenene-
HWe Me[MaHbl W UHTPEKBAPTUIbHLIA pa3Max, LI MPOBEPKU
BbI6OPOK Ha HopManbHoe pacnpedeneHne — Kputepuid Kon-
MoropoBa—CMupHoBa. C Lenblo BbISBEHUS HE3aBUCUMbIX
npeankTopoB peunameupoBakns O ucnonb3oBanu MHoro-
(aKTopHbIN aHanu3. BnnaHue nokasarenen oLeHUBamM ¢ no-
mowbto ROC-rpadmka ¢ nnowaabio nog Kpuson. MNoporosble
3HaYeHWA 1S KONMYECTBEHHBIX NPEAUKTOPOB YCTaHABMBAN
Ha ocHoBe ROC-aHanu3a npu ONTMManbHOM COOTHOLLEHMM
yysctBuTenbHocTH (TPR) u cneunduyHoctn (FPR). YpoBeHb
CTaTUCTUYECKOW 3HAYMMOCTM AN1S BCEX BUAOB aHann3a pacLie-
HvBanm Kak p <0,05. lpu cpaBHeHuu rpynn fenanu nonpasky
Ha MHOXeCTBeHHble cpaBHeHusA no boHdeppou (0=0,0167).

PE3YJIbTATbI

Y Kpbic'c 3yTupeo3oM meamaHa TTT coctasuna 1,88 [0,24;
3,391 MME/n, T4ce — 17,3 [10,9; 25,7] nMonb/n, T3cB—
4,47+[2,64; 6,36] nMonb/n, ¢ MaHUECTHLIM TUPEOTEKCUKO-
3oM— 0,023 [0,003; 0,035], 56,7 [32,9; 75,8], 12,4 [7:38; 18,42],
€ CybKAMHMYeckuM TupeoTokcukosoM —=05022 [0,0024;
0,0416], 18,9 [10,7; 25,71, 4,4 [2,48; 6,24] cooTBETCTBEHHO.

Pe3ynbTaThl UCCNeA0BaHMA YPOBHSNTUPEOUIHbIX FOpMO-
HOB, KonmyecTBa W npopomxutenbHocT NOM Ha BTopoM
U TpeTbeM 3Tane 3KCMNepuUMeHTa APEACTaBNeHbI B Tabn. 1.

Tabnumua 1. ypOBEHb TUPEOoUAHbIX TOPMOHOB, KONINYECTBO U NPOLAOJIKUTENIBHOCTD Non Ha BTOPOM U TPETbEM 3Tanax 3KCNepMMeHTaIbHOro uccnefoBaHnA

Ha Kpblicax

Table 1. Thyroid hormone levels, number and duration of PAF in the second and third stages of an experimental study on rats

2-¥ 3Tan 3KCNepuMeHTa

3-# 3Tan aKcnepuMeHTa

floresatenn MaHudecTHbIit CyBKIMHMYECKWI
Wexon fnotupeos Ucxon 3yTupeos Ucxon Wcxon
TMPEOTOKCMKO3 TUPEOTOKCMKO3
9420211 1,8£0,117 0,023+0,0018 0,021+0,003
TIT, MME/n 1,820,077 ' _<U 001 1,640,138 p3-,>0,05 2,240,263 s <0,001 1,720,211 pr-s <0,001
pra<t P2-, <0,001 P24 <0,001 P2-s <0,001
173+0,638 56,73,5 18,9+1,01
Tice, von/n 7003 CoO 00 BO07E  ps005 WSH2 pe <000 830706 pos00S
p1-2 <0, P2 <0,001 P24 <0,001 Pa-s <0,001
0,045:0,001 4,540,159 12,440,969 4,370,263
T3cs, nmonb/n~ 4,5+0,087 ' <_U bU] 4,3+0,160 P34 >0,05 4,420,317 ps— <0,001 4,42+0,245 pr-5>0,05
pi2<U, P2 <0,001 P24 <0,001 Pa-s <0,001
8,8+0,351 4,040,268 9,140,529 6,9+0,328
O, 3a10muH  3,9+0,121 ' _<D 001 4,110,228 P34 >0,05 4,010,348 ps— <0,001 3,940,282 p7-5<0,001
P12 <0, P2 <0,001 P24 <0,001 Pa-s <0,001
33,3£1,12 12,7:0,306 30,940,669 24,140,185
Bpema NN, ¢ 10,640,350 '<_D 601 12,940,236 P34 >0,05 13,140,445 ps— <0,001 12,5+0,371 pr-5<0,001
X p2-..<0,001 p2-<0,001 P25 <0,001

Mpumeyarue. TTT — TMPEOTPORHBIAATOPMOH, T4CB — TUPOKCMH, T3CB — TpMItOATUPOHMHI®H— dunbpunnauma npeacepamia, NOMN — napoKcuam
GrbprnnALMM Npeacepania:

DAl https://doiorg/J0.17836/CS676542
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YpoBeHb TMpPeoMaHLIX FOPMOHOB NMoOC/ie BTOPQFO,3Tana
3KCNEpPUMEHTa CBUAETENBCTBOBAN 0 HaNMuMW Y. KPbiC rvmno-
Tpeo3a, B YaCTHOCTW KoHLUeHTpaums TTI B KpOBM YBENUYM-
nacb Ha 80,0% wu coctasuna 9,440,211 MME/n (p <0,001), T4ce
yMeHbLuunca Ha 99,8% v cocrasun 0,027+0,0006 (p <0,001),
T3cB — Ha 98,9% u 0,045+0,001 (p <0,001) cooTBeETCTBEHHO.
Obpalan Ha cebs BHUMaHMe TOT aKT, YTo B pe3ynbrate
yBenudenus TTT npoucxogmio yeenudyenue vactotbl NN
Ha 62,4% (p <0,001) ¥ yanuHeHWe NpOAOIIKUTENBHOCTY apUT-
Mum Ha 73,4% (p <0,001).

PesynbTaTbl UCCNenOBaHUSA YPOBHS TMPEOMAHbIX FOPMO-
HOB noc/ie TPeTbero 3Tana 3KCMepuUMeHTa NpeAcTaBfieHbl
B Tabn. 1. B 3aBMCMMOCTM OT YpOBHA TUPEOMAHLIX FOPMOHOB
BblJe/1eHbl KPbICbI C 3YTUPEOMUAHBIM CTaTyCOM, MaHU(BECTHBIM
W CYOKIMHUYECKUM TUPEOTOKCMKO30M.

Y 42 (28,8%) Kpbic B pe3ynbTaTe yMeHbLUeHWs ypoBHA TTT
B KpoBu Ha 79,8% (p <0,001) n yBenuueHus T3cB Ha 98,6%
(p <0,001) n T4 cB Ha 98,5% (p <0,001) dpopmMupoBancs ayTu-
peonaHbIn ctatyc ¢ ypoeHeM TTT B kposu 1,840,117 MME/n,
T4ce — 17,3£0,638 nMonb/n u T3ce — 4,5+0,159 nMonb/n
COOTBETCTBEHHO. AHaNM3 YacToTbl U NpofomkuTenbHocTy Of
MoKasar, YTo JOCTUMEHWE SYTUPEOMAHOIO COCTOSHUA COMPO-
BOX/aeTcs yMeHbLueHneM yacTotbl MM Ha 53,6% (p <0,001),
a NpoJoMKMTENBHOCTM apuTMun — Ha 61,8% (p <0,001).

Hanpotus, y 15 (10,3%) Kpbic npu cHukeHun yposHs TTT
B KpoBu Ha 997% (p.<0,001), ysennuenun T3cB Ha 98,3%
(p <0,001) n T4cB Ha 98,2% (p <0,001) dopmupoBancs Ma-
HUQECTHBIA TUPEOTOKCMKO3 ¢ ypoeHeM TIT 0,023+0,0018
MME/n, T4cB — 56,7+3,5 n ThcB — 12,440,969 nmonb/n
COOTBETCTBEHHO. AHanU3 NPeACTaBNEHHbIX 3KCAEPUMEH-
TallbHBIX AaHHbIX MOKa3an, YTo Mpu rMno- W rMnepTpeose
yacToTa M npopomkuTenbHocTb MM aocToBEpHA He 0TNYa-
totca (p >0,05). MexaHW3M 3Toro sIBNeHUs, 04eBUAHO, COCTOMT
B TOM, 4TO B YC/IOBUAX HeOCTaTKa M U3BbITKA TMPEOMAHbIX
FOPMOHOB NMETNS LMPKYNsAUMM Bo30YXIEHUA UMEET OAMHa-
KOBbIV uaMeTp.

Y 22 (15,1%) Kkpbic npu cHuxeHun ypoBHsa TIT B KpoBu
Ha 95,2% (p <0,001) n yBenuyenun T3ce Ha 93,2% (p <0,001)

TomJ6,N% 2 2025
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u T4 cB Ha 975% (p <0,001) popMupoBancs cybKIMHUYECKUI
TMPEOTOKCMKO3 ¢ ypoBHeM TTM0;021+0,003 MME/n (p <0,001),
Tace — 18,9+1,0 nMonb/n'wv T3cB — 4,420,263 nmonb/n.
B cBoto ouepenp, Mo CPABHEHMIO C IKCMEPUMEHTANBHBIM TU-
MOTUPEO030M YacToTa M NPOACIIKUTENBHOCTL MapokckamoB Ol
Obina MeHbLUe Ha 21,8% (p <0,01) n 41,4% (p <0,001). Mpu co-
MOCTaB/IEHUN YaCTOTbl U MPOJOIIKMTENBHOCTU NapOKCM3MOB
O npu MaHUGHECTHOM U CyBKITMHUYECKOM TUPEOTOKCMKO3e
TaKXKe BbISIBNEHO, YTO BO BTOPOM Cly4ae M3y4aeMble MoKa-
3atenu bbinu MeHbLLe Ha 24,1% (p <0,001) n 22,2% (p <0,001).

Pe3ynbTaTbl MCCNeAoBaHUA CBUAETENLCTBYKT O TOM,
4T0 Mexay QyHKUMOHaNbHLIM cocTosHueM LK u O ume-
eTcs B3auMocBAa3b (Tabn. 2).

AHanus cBsisu O ¢ ypoBHEM TMPEOMAHBLIX TOPMOHOB
MOKas3bIBAET, YT0 KO3 ULMEHT MHOMKECTBEHHOW Koppens-
ummn (R), pasHblii 0,981 ons aytupeosHbix Kpbic, 0,970 —
C MaHWUQETHbIM TUPEOTOKCMKO30M U 0,975 — ¢ CyBKAMHK-
YeCKWUM TUPeoTOKCMKO30M. [lonio B Bapuaumm YacTotbl MO,
00YyCNOBNEHHbIX AENCTBUEM TUPEOWAHbLIX FOPMOHOB, MOKa-
3blBaeT KoadduumeHT petepmuHaumm (R,) — 0,962, 0,942
n 0,950 cootBeTcTBEHHO. Ha afeKBaTHOCTb perpeccMoHHON
MOZLe/M yKa3biBaeT 3HaueHue kputepust Ouwepa (F) — 340,8
(p <0,001),%70,7(p=0,0003) n 128,7 (p <0,001) cooTBETCTBEHHO.

Mo.pe3ynibTaTaM MHOXECTBEHHOW PErpeccum BbISBAEHO,
YTy 3y TMPEOMAHBIX KpbIC Haubonbluee 3HayYeHue. s yBe-
nnueHns Yactotel MOMN umeet yposenb TTT (B=-0,250, t=6,4;
2 <0,001) n Thce (B=0,838, t=2,6; p=0,012),-y.KpbiC C MaHu-
(eCTHbIM TUPEOTOKCUKO30M — YpoBeHb T4eBAP=0,732, t=5,7;
p=0,00008) 1 T3cs (B=0,356, t=2,2; p=0,043), a c cybKmHK-
YECKMUM TUPEOTOKCUKO30M — ypoBeHb T4cB (B=2,072, t=4,5;
p=0,0002) n T3cB (B=-0,970, t==2,5;p=0,019).

PesynbTatl ROC-aHanusa.umcna NOMN ¢ KoMnoHeHTaMm
TMPEOULHbIX FOPMOHOB Y KPbIC C 3yTUPE03oM, MaHudecT-
HbIM U CYOKNIMHWYECKMM TUPEOTOKCMKO30M MpencTaBeHbl
B Tabn. 3 u Ha puc. 2-4.

B 1abn. 3 1 Ha puc. 2 npuBeaeHb! pesynbtathl ROC-aHanm3a
yucna NOMN ¢ KOMMOHEHTaMK TUPEOUAHBIX TOPMOHOB Y KpbIC
C 3yTMPEO30M.

Tabnmua 2. PesynbTaTbl MHOXeCTBEHHOI perpeccun uucna NON ¢ ypoBHeM TMPEOUAHLIX FTOPMOHOB Y KPbIC B 3yTUPeo3e, MaHU(ECTHOM TUPEOTOKCUKO3e

n CY6KJ'IVIHI/I‘-IECKOM TUPEOTOKCHKO3e

Table 2. Results of multiple regression of the number of PAF with the level of thyroid hormones in rats in euthyroidism, manifest thyrotoxicosis and

subclinical thyrotoxicosis

MNokasatens 3Jytnpeos | MaHUeCTHbIN TMPEOTOKCUKO3 | CyBKIMHMYECKUI TUPEOTOKCUKO3
KoaddmLmeHT MHoecTBEHHO Koppensumm (R) 0,981 0,970 0,975
KoaduumeHt aetepMuHaLmm (Ry) 0,962 0,942 0,950
3Hauenme kputepus Ouwepa (F) 3408  p<0,001 70,7 p <0,001 1287  p<0,001

5 [« [ » [ v T 15 [ o [ « ]

TIT, MME/n -0,250 -6,4 <0,001 0,147 15 0,16 0,151 03 0,764
ThcB, nMonb/n 0,838 2,6 0,012 0,732 57 0,00008 2,072 4,5 0,0002
T3cB, nMonb/n -0,026  -0,085 0,933 0,356 2,2 0,043 -0,970 -2,5 0,019

Mpumeyanue. NOMN — napoxcusm-drOPUANALMM Npeacepania, TTT — TUPEOTPONHbIA FOPMEHATACE — TUPOKCUH, T3CB — TproATMPOHUH, PN —

GurbpunnAumMs npeacepami

DOl https://doiorg/J0.17836/CS676542
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Ta6bnnua 3. ROC-aHanus yacToTbl NapOKCU3MoB hMOpUNNALMIA NpeACcepani C YpOBHEM TUPEOUAHbIX TOPMOHOB Y KpbIC BAYTUPE03e, MaHU(ECTHOM

TMPEQTOKCUKO3e U CyﬁKﬂMHMI{ECKOM TUPEOTOKCUKO3e

Table 3. ROC-analysis of the frequency of atrial fibrillation,paroxysms with the level of thyroid hormones in rats in-euthyroidism, manifest thyrotoxicosis

and subclinical thyrotoxicosis

lNokasatens 3JyTnpeos MaHu1eCTHBIN TMPEOTOKCHKO3 CyOKMHUYECKMIA TUPEOTOKCMKO3

TITMMEn | TIT, MME/n | I MMEn |

n3 AuC <1,78 0,976 <0,021 0,964 <0,018 0,934

TPR FPR 100,0 88,5 857 90,0 833 75,0
| Thcs, nMonb/n | | Thcs, nmonb/n | | Thcs, nMonb/n |

n3 AuC >175 0,962 >56,9 0,986 >19.1 0,976

TPR FPR 88,9 96,2 100,0 90,2 83,3 100,0
| T3cB, nMonb/n | | T3cB, nMonb/n | | T3cs, nMonb/n |

n3 AuC >4,6 0,955 >12,5 0,971 >4,47 0,979

TPR FPR 83,3 923 85,0 878 83,3 100,0

[pumeyarue. TTT — TMPEOTPONHLINA FOPMOH, TACB — TMPOKCUH, T3CB — TpUMOATMPOHWH, 13 — noporosoe 3HaveHne, AUC — nnowaab nog ROC-
KpuBow, TPR — K03 ®OULIMEHT MCTUHHBIX NONOMUTENBHBIX Pe3ynbTatos, FRP — KoadduLmeHT noxHONON0XUTENbHBIX pe3yNbTaTos.
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Puc. 2. ROC-KpuBble, OTpaaloLLMe NOPOroBbI XapaKTep TMPEOUAHbIX
TOPMOHOB Y KPbIC C MAPOKCU3MOM (GubpUINaLmmM npescepamii npu
aytupeose: TTT — TMPeOoTpOnHbIi ropMOH, T4 — TUPOKCHH, T3 —
TPUMOATUPOHMH.

Fig. 2. ROC curves reflecting the threshold nature of thyroid hormones
in rats with paroxysm of atrial fibrillation during euthyroidism: TTI —
thyroid-stimulating hormone, T4 — thyroxine T3 — triiodothyronine.

[laHHble Tabn. 3 u puc. 2 NOKasbIBalOT, YTO NpU 3yTU-
peose yposeHb TTT <1,78 MME/n ¢ TPR 100,0% u FPR 88,5%
(AUC 0,976, 95% LW 0,930-1,0; p <0,05), Thce >17,5 nMonb/n
c TPR 88,9% u FPR 96,2% (AUC 0,962, 95% AW 0,908-1,0;
p <0,05) u T3cB >4,6 nMonb/n ¢ TPR 83,3% n FPR 92,3%
(AUC 0,955, 95% Q11 0,898-1,0; p <0,05) nporHosupytot MON.

B 1abn. 3 v Ha puc. 3 npuseseHb pesynbTatel ROC-aHanu3a
yucna MM ¢ KOMNOHEHTaM1 TUPEOUAHBIX TOPMOHOB Y KPbIC
C MaHU(ECTHBIM TMPEOTOKCUKO3OM.

B npouecce aHanu3a.TMpeoMUaHbLIX FOPMOHOB MpU MaHu-
(ecTHOM TUPEOTOKCUKO3E, YCTaHoBNeHo (Tabn. 3 u puc. 2),

DAl https://doiorg/J0.17836/CS676542
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Puc. 3. ROC-KkpuBble, OTpaatoLLme NoporoBbIii XapaKTep TUPEOUAHbIX
TOPMOHOB Y KPbIC € NapOKCU3MOM GubpUANALMM Npescepauii npu
MaH1beCcTHOM TUpeoToKcuKo3e: TTI — TUpeoTpPOnHbIA FOpMoH, T4 —
TUPOKCUH, T3 — TPUNOATUPOHMH.

Fig. 3. ROC curves reflecting the threshold nature of thyroid hormones
in rats with paroxysm of atrial fibrillation during manifest thyrotoxicosis:
TIT — thyroid-stimulating hormone, T4 — thyroxine T3 —
triiodothyronine.

yTo npu yposHe TTT <0,021 MME/n ¢ TPR 85,7% v FPR 90,5%
(AUC 0,964, 95% [11 0,886-1,0; p <0,05), T4ce >56,9 nMonb/n
c TPR 100,0% u FPR 90,2% (AUC 0,986, 95% [OW 0,941-1,0;
p <0,05) u T3ce >12,5 nmonb/n ¢ TPR 85,0% u FPR 878%
(AUC 0,971, 95% [1M 0,901-1,0; p <0,05) nporHo3upytot MO,

B 1abn. 3 n Ha puc. 4 npuBeaeHb! pesynbtatbl ROC-aHanm3a
yucna MM ¢ KOMMNOHeHTaM1 TUPEOUAHBIX TOPMOHOB Y KPbIC
C CYOKNIMHUYECKWM TUPEOTOKCMKO3OM.

AHanu3/BeisBuUN, 4TO NpU CYOKNIMHMYECKOM TUPEOTOKCH=
Kose (cMiTabn. 3 u puc. 3) npu yposre TIT <0,018 MME/R
c TPR 83,3% u FPR 75,0% (AUC 0,934, 95% [M 0,841-1,0;
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Puc. 4. ROC-KpuBble, OTpaaloLLme NopOroBhbIi XapaKTep TMPEOUAHbIX
FOPMOHOB Y KPbIC C NAPOKCU3MOM GrbpunnsaLmm npeacepamnii npu
CYBKNMHUYECKOM TUpeOTOKcMKo3e: TTT — TUpeoTPONHbIA FOpMOH, T4 —
TUPOKCHH, T3 — TPUAOLTUPOHMH.

Fig. 4. ROC curves reflecting the threshold nature of thyroid hormones

in rats with paroxysm of atrial fibrillation during subclinical thyrotoxicosis:
TIT — thyroid-stimulating hormone;T4 — thyroxine T3 —
triiodothyronine.

p <0,05), T4ce >19,1 AMonb/n ¢ TPR 83,3% v FPR 100,0% (AUC
0,976, 95% N 0Q950-1,0; p <0,05) n T3ce >4,47 nMonb/n
c TPR 83,3%n FPR 100,0% (AUC 0,979, 95% AW 0,935-1,0;
p <0,05) aporxosupytot MO

Takim-06pasom, Mexay O u TMpeoupgHoi yHKUMEN
npuayTvpeo3e, MaHU(ECTHOM TUPEOTOKCUKO3e W\CYOKMMHHU-
YECKOM TMPEOTOKCMKO3e UMeeTCs B3auMocBA3b, lanbHeliwee
n3yyeHue cesiv Ol ¢ TUpeonaHoi AUCHYHKUMEN B YCIOBUSX
3KCMEPUMEHTA NEPCNEKTUBHO B MiaHe 060CHOBAHNA KIMHU-
YECKOro NPOrHo3a M TaKTUKM Jie4eHus.

OBCYXXAEHWUE

B npembligywmx uccnegoBaHusax ycTaHOBNEHA CBA3b
O c TMPEOTOKCUKO30M M CYOKNIMHUYECKUM TUPEOTOKCU-
Ko3oM. PaspaboTaH anroput™ TMpeocTaTUYecKol W aHTu-
apuTMUYECKOW Tepanun y BoNbHBIX C CYBKNMHUYECKUMH
HapyweHuamm LXK Ha ocHoBe MopdonornyecKoii KapTuHbl
cyberparta WK [9]. OgHako He peLéH BonpoC BO3HUKHO-
BeHus n npodunaktuku ON npu cuHapoMax AUCHYHK-
umv LK [10-12]. OcTatotcs npakTUYECKU HEeM3yYeHHbIMU
3KI-npeaunkTopsl Bo3HMKkHOBeHUA O Kak Hanbonee onTu-
MasibHbIW CNOCOB CKPUHMHIOBOM AMArHOCTMKM, YTO mep-
CMEKTMBHO C TOYKM 3PEHUA pacLUMPEHUs CNEKTpa HEMHBA-
3UBHbIX MeToauK [13].

B HacTosiLiee BpeMs u3ydenue B3aumocesasu O ¢ IMTC
MPELCTaBNEHO eANHUYHBIMUA UCCIEA0BAHUAMM, a CYLLLECTBYIO-
LuMe [JaHHbIe MEIOT HeoAHO3HaYHBIN XapaKTep, YTo 06ycnoB-
NMBaeT HeobXoAMMOCTb JanbHEeNLLIEro U3y4eHUs accoLmanmmn
avcoyHkumm LXK v HeknananHon QI [14, 15].
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Pe3ynbTaTthl TEKyLLEro MCCNeAOBaHWA HaXO4AT NOLTBEp-
XOeHne B paHee onybnukoBaHHbiX AaHHbIX. N. Tribulova
W COaBT. B CBOMX WUCCNEAOBAHMSAX MPOLEMOHCTPUPOBANM,
YTO rMNepTUPEOUIHbIE COCTOSHMSA, @ TaKIKe rMnepTUpeonaHas
peaKLms Npy MEAUKAMEHTO3HON KOPPEKLAW MUMNOTUPEOMAHO-
ro craryca L-TupokcmHoM Hapywatot romeoctas [TTC n moryt
NpUBOAUTL K BO3HMKHOBEHMID O [16].

B npenbioywieM uccnefoBaHuM aBTopbl NpeacTaBUM
cxeMy Bo3HWMKHOBeHust O mpu cuHpapoMax AuchYHKUMM
LI}, @ MeHHO NpU HU3KOM YpOBHE TPUMOATMPOHUHA, HU3-
KOM YpOBHE TPMIOATUPOHMHA U TMPOKCUHA, BLICOKOM YPOBHE
TMPOKCHHA, rae NOLYEPKHYTO 3HaueHue MopdOoorMyecKoro
pa3Hoobpasua LK B BosHukHoBeHun O B 3KcnepuMeH-
TaNnbHOM MCCNEAO0BaHWM, U MPULLI K BbIBOAY, YTO AucbanaHc
TMPEOMAHbIX FOPMOHOB — (haKTop Ancrnepcun pedpaKTepHbIX
NepuoLoB B Npeacepansx u cybctpat ans $hopMUMpoBaHus
30H NaTONOrMYeCKOl LMPKYNALMM MMNYNbCa N0 MEXaHU3My
MUKpO-reentry, 4To NPUBOANT K Bo3HUKHOBeHMo @I [17].

Hacrosiiee vccnepoBaHve NoaKpennseT npeAcTasneHue
aBTOPOB 0 TOM, 4TO BO3HMKHOBEHWE AucdyHKummM LK, Takmx
COCTOSHWM, KaK 3yTUPeo3, CYOKIMHUYECKUIA N MaHU(DECTHLIN
TMPEOTOKCMKO3 — (YHKLMOHaNbHas 0CHOBA ANS BO3HUKHO-
BeHus napokeusmos QT

N3BetTHO, uTo dyHKUMA LK nogumHeHa cnoxHomy me=
XaHW8My..Funotanamo-runodusapHon perynauum no, ApuH-
uuny obpaTHoW cBA3W. HapylueHue ceKpeuun TUPEOULHbIX
FOPMOHOB NP rMNOTUPE03€ M TUPEOTOKCUKO3E.BEAET K U3Me-
HeHuto mpogykuum TTT 1 TMPeoTPONMH-PUIU3UHT-TOPMOHa.
B nocnepHee BpeMs bonbluoe BHUMaHe NpUpakoT TUpeo-
KaNbLMTOHUHY M MapaTMpeouaHOMY TOPMOHY. 3TU FOpPMOHBI
U3MEHSIKOT PeakTUBHOCTb TUPEOLMTOB NOCPEACTBOM peryns-
LM Kanbums. YCTaHOBNEHO, 4TAU3OLITOK U HEOCTATOK Kalb-
LA M3MeHSEeT NoTeHLMan NOKOA Npencepauid, YKopauuBaeT
3(deKTUBHLIN pedpaKTepHbIA Nepuos, BbI3bIBAET Aucnep-
cuio pedpaKTepHbIX NEPUOSOB, TEM CaMbIM BO3HUKAKT YCNO-
BMA AN LMPKyNaumm Bo3byxaeHus [18].

lepcneKTUBHbIE HanpaBeHWs — W3yyeHWe MOTHOCTM
peLenTopoB Ha MeMbpaHe KapaMOMMOLMTOB Ha QoHe pas-
JINYHBIX M3MeHeHUI hYHKUMOHanbHoro coctosHus LK, cono-
cTaBneHue ypoBHsi ropMoHoB LK n eé Mopdonornyeckoro
cybeTpata, paspabotka anroputMa AN MPOrHOCTUYECKOro
MofienupoBaHus MopdoMeTpudeckoro cTatyca LK Ha ocHose
YPOBHS TUPEOAHbIX FOPMOHOB B Ka4ecTBe HEMHBA3WBHOM BbICO-
KOMH(OPMATMBHOI METOAUKU B KITMHUYECKUX UCCTIENO0BAHMSX.

OrpaHW-leHMFI unccneposaHua

WccnenoBaHne MMeno HECKOMbKO OrpaHUYeHmit: OfHOLIEH-
TPOBOW XapaKTep, OTCYTCTBUE BO3MOKHOCTM COOTHECEHUS pe-
3yNbTaToB C UccenoBaHueM auchyHKLmmM L u Oy 6onbHbIX.

3AKJIOYEHUE

MonyyeHHble 3KCMepUMEeHTaNbHble AaHHbIe Ha KpbicaXx
CBMAETENILETBYIOT O TOM, YTO NPWU BO3HUKHOBEHWM, ANC-
dyHKOMW, LK, a MIMEHHO TaKWX COCTOAHWIA, KaK 3yTUPeos,
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CYORAMHUYECKUI U MaHMGECTHBIA TUPEOTOKCUKO3, MMeeTCs
Techan B3auMocsssb NN ¢ dyHKUMOHANBHBIM,COETOSHWEM
LK. YcTaHoBneHo, yto yactota MMM 3aBUCUT APM 3yTHpeo3e
ot ypoeHs TTT (B=-0,250; p <0,001) n TmpokcmuHa (B=0,838;
p=0,012), npn MaHUdECTHOM TUPEOTOKCUKO3e — TUPOKCMHA
(B=0,732; p=0,00008) 1 TpuitoaTMpoHuHa (B=0,352; p=0,043),
a npy CyBKIMHMYECKOM TUPEOTOKCMKO3e — OT TUPOKCMHA
(B=2,1; p=0,0002) n TputopTMpoHuHa (B=-0,970; p=0,019).
OnpegeneHbl NOPOroBLIe 3HAYEHWs TMPEOWAHBLIX FOPMOHOB
npu 3yTMpeose, CYOKNMHUYECKOM M MaHU(ECTHOM THpeo-
TOKCUKO3e.

NIONOSTHUTE/IbHAA UHDOPMALIUA

Bknag aBTopos. PO PaxMaTynnos — KOHLENLWS W AW3aiH UCCea0BaHms,
cbop v 0bpabotka MaTepuanos, aHanM3 MoyYeHHbIX AaHHbIX, HanvcaHue
Tekcta; PE. [leMeHTbeBa — [M3aiiH 3KCMEPUMEHTabHOM YacTu mccne-
[I0BaHWA, aHanm3 pe3ynbTaToB, HanMcaHWe TeKCTa CTaTby, CTaTUCTUYECKas
06paboTKa faHHbIX, pefaktuposaHue pykonucy; AE. LlenHa — nposene-
HMe 3KCMEPUMEHTa, aHanM3 1 MHTEPNPETaLMS Pe3ynbTaToB UCCIeA0BaHMS,
pacyéT [03MPOBOK A MOLESMPOBaHWA MMNOTUPE03a, PacyéT [03MPOBOK
[N TOPMOHANbHOM 3aMecTUTENbHOM Tepanuu, HanmcaHye TeKCTa CTaTbif;
K.N. KoHapaTbeBa — NpoBe/ieHme 3KCNEPUMEHTA, NPOBELEHNE KOMMEKC-
HOro 06C/e0BaHNS XMBOTHBIX, HanucaHne TexcTa; MK, Paxmartynnos —
KOHLENUMS W [M3aliH UCCNEeAO0BaHNs, aHanM3 pesynbTaTos, HanucaHue
TekcTa; J1.B. MenbHWKoBa — aHadl3 pesybTaToB 3KCMEPUMEHTANbHOMO
MCCNef0BaHusA, HanucaHye TeKCTa, ‘pefaKTMpoBaHme pykonucy. Bee asro-
pbl Npounv 1 0aobpun hUHaNBHYI0 BEPCUIO CTaTbu Nepes, nybnvKalwen,
COMMacHbl HeCTU OTBETCTBEHHOCTL 3@ BCE acneKTbl pabaTbl v rapaHTVpyHoT,
4TO UMK HanexalliuM 0bpa3oM bbIaM PaccMOTPEHb U peLLeHs! BOMPOChI,
CBA3aHHbIE C TOYHOCTHI0 M 40BPOCOBECTHOCTLIO BCEX YaCcTel paboThl.
3TnyecKasn,AKcNepTUsa. KcneprMeHTanbHoe UcCiefoBaHne 0f0bpeHo
JloKanbHbIM aTU4YECKMM KOMUTETOM Mpu LieHTpe AOKNMHUYEeCKMX UcCieno-
BaHWIA, NpoToKon 3aceaanms N°8-23 or 11.09.2023.

UcTouHukmn dunancmpoBanums. OTcyTCTBYIOT.

PackpbiTue MHTepecoB. ABTOpbI 3asBNAOT 06 OTCYTCTBMM, OTHOLLIEHWI, fies-
TEIBHOCTU W MHTEPECcOB 3a MocniefHue TpW Tofia, CBA33HHBIX C TPeTbK MM
mMLaMK (KOMMEPYECKUMM U HEKOMMEPUECKIMM), UHTEPECH! KOTOPLIX MOTYT
ObiTb 3aTPOHYTLI COAEPIKAHMEM CTaTbM.

OpuruHanbHocTb. [1py co34aHUKM HacTosLLe paboTbl aBTopLl He MCMOMb-
30Banv paHee onybMKoBaHHbIE CBEAEHUS (TEKCT, UAMKOCTPALWMM, AaHHbIE).
[octyn K paHHbIM. Bce AaHHbIe, NOy4eHHbIE B HACTOALLEM UCCIEA0BAHMM,
[OCTYNHbI B CTaTbe.
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[eHepaTUBHBIA MCKYCCTBEHHBIN MHTEANEKT. [Ipn CO3AaHWMM HacToALLen
CTaTby TEXHOMOMM reHepaTUBHOTO MCKYCETBEHHOTO MHTENNEKTa He UCMOfb-
30Banu.

PaccMoTpeHne U peuieHsnpoBaHme. HacToswwas pabota nopaHa B xyp-
Han B VHULMATMBHOM MOPAAKE X PaccMOTpeHa Mo 0bbI4HOM MpoLienype.
B peLieH3vpoBaHUM y4acTBOBanM fiBa BHELLHWX PeLieH3eHTa, YieH pefaK-
LWIOHHOW KOAMErMW 1 HayYHbIN PefaKTop U3AaHWA.
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