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OBOCHOBAHMUE. OkcrpaTuBHbIN cTpecc npu 6onesHmn MperiBca MOXeT NOTEHUMPOBATb LIMTOTOKCMYHOCTb HEUTPOGUIIOB
N NojaepXmBaTb ayTOMMMyHHOe BocCnaneHuve. JInkBugauua runeptnpeo3a Npy KOHCEPBATUBHOW Tepanuu TMaMasosiom
NULLb B HEKOTOPbIX CIlyYasax NPUBOAUT K CTONKOW pemMmnccun, Yto npegonpeaensaet HeobxoAnMOCTb MOMCKa HOBbIX MMMYHO-
NOrNYecKrx MapKkepoB ANA pa3paboTKm STUOTPOMHbIX TepaneBTUYECKMX MOAXOA0B K neyeHnto 3abonesaHus.

LIENb. V3yunTb XeMUNIOMUHECLIEHTHYIO U SH3UMATUYECKYI0 aKTUBHOCTb HENTPodunoB neprudepryeckon KpoBy y naumeH-
TOB C 6one3Hbio [peliBca B 3aBUCMMOCTM OT KOMMEHCaUun runeptTupeosa Ana onpefeneHnsa BHYTPUKIIETOUHbIX MULLEHEN
WMMYHOTPOMHOrO NeyeHus.

MATEPUAJIbl U METOAbl. OueHKy CNOHTAHHON U 3MMO3aH-NHAYLIMPOBAHHON XeMUIIOMUHECLEHLMN OCYLLeCTBAANN Ha
36-KaHanbHOM XeMWUJIlOMUHeCLeHTHOM aHanu3atope «bJ/IM-3607» (OO0 «MepbuoTex», KpacHoApcK). PeakTMBHOCTb Hewn-
Tpodunnos neprdeprnyeckon KpoBu Obina oxapakTeprmsoBaHa cnegyloWmMMN NoKasaTenamMmmn: Bpems BbiXo4a Ha MakCUMyM
(Tmax — cKOpOCTb Pa3BUTUA XEMUNIOMUHECLIEHTHON peaKkLmm), MakCUManbHOe 3HaueHne MHTEHCUBHOCTU (Imax — makcu-
MaJibHbI YPOBEHb CMHTE3a akTUBHbIX dopm Kucnopoga (AOK)) n nnowasb nog KpMBOM XeMUIIOMUHECLIeHLMM (S — cymMap-
HbI cnHTe3 ADK 3a 90 MyH n3mepeHus). C nomMoLlblo BMONIOMNHECLIEHTHOrO MeTofa B HelTpodumnax KpoBu onpeaensanu
akTneHocTb NAD(P)-3aBUCHMMbIX gerngporeHas.

PE3YJIbTATbI. B npocnekTMBHOE nccnenoBaHme 6binn BKAOUYEHbI 126 eHLWMH ¢ 1abopaTopHO NoATBep»KAeHHOW H6ones-
Hbto [perBca B Bo3pacTe oT 18 fo 65 net, u3 Hux 93 (73,81%) — ¢ KoMneHcMpoBaHHbIM U 33 (26,19%) — C HeKOMMeHCnpo-
BaHHbIM rMnepTMpeo3om. lNpu HeKOMMNEeHCPOBaHHOM rMnepTUpPeo3e nokKasaTesb cymMapHoro cuHtesa AQK cnoHTaHHoM
N 3UMO3aH-MHAYLMPOBAHHON NIOLUrEeHNH-3aBUCMOI XeMUNIOMUHECLIEHLN HEMTPODUIOB 3HAUNTENIbHO BO3pacTaeT Kak
OTHOCUTENIbHO KOHTPOJbHOMO AMana3oHa, Tak U OTHOCUTENBbHO 3HAYEHUI, YCTAHOBNEHHbIX Y MaLMEHTOB C KOMMNEHCUPOBaH-
HbIM TUNepTUpeo3om. MNpy aHTUTeHHOW CTUMYNALUN HENTPODUIOB B XOA4E NIOMUHOJI-3aBUCMMON XEMUMTIOMUHECLEHLNN
y NauMeHToB C peLuuanBoM rmneptupeosa 3adruKcMpoBaHo 6onee yem JecATUKpaATHOE YBeNMYeHne CYyMMapHOro CMHTe3a
AQK oTHOCHTENbHO KOHTPOJIbHBIX 3HAYEHWIA, HO He BbIABJIEHbI CTaTUUECKM 3HaUMMble Pa3Nnuma C oKasaTensamMu naLmneHToB
C KOMMEHCUPOBaHHbIM MMNePTNPEO30M. YCTaHOBSIEH BbICOKMI YpoBeHb akTuBHOCTU NADH-3aBrncrmon peakumm rnytamar-
JerngporeHasbl y NauMeHToB C peungMBOM rmnepTrpeosa kak OTHOCUTENIbHO KOHTPOMbHOTO inana3oHa, Tak U NoKasaTenen
naumeHToB ¢ 6bonesHblo NpeliBca B COCTOAHNN MeAKaMEHTO3HOrO 3yTMpeo3a.

3AKJTIOMEHUE. HapyweHusa kKncnopogHoro metabonmsma HenTpodunos nepudepuyeckon Kposu y naunueHToB B COCTO-
AHUM Me[IMKaMeHTO3HOro 3yTMpeo3a NperMyLLeCTBEHHO 3aTParnBaloT NePBUYHOE 3BEHO — MPOAYKLUUIO CYyNepoKCUAHbIX
paAnKanos, YUTO COMPAMKEHO C KOMMNEeHCaLUMen runepTnpeo3a u MUMMYHOCYNpeccuBHbIM 3bdeKkToM Tmamasona. ¥ naumMeHToB
C peunamBoM runepTnpeo3a oTmeyvatoTcs 6onee BbipakeHHbIe M3MEHEHNA B NPOAYKLMM BbICOKOSHEPreTUYeCKMX OKCMAAH-
TOB He TONIbKO Ha HayallbHOM 3Tarne OKUCANUTENIbHbIX PeaKL i, HO U Ha ypoBHe NpoayKummn BTopryHbix ADK, cBugeTenbcTay-
e 06 akTMBaLMW IMMYHONOMMYECKMX MEXaHV3MOB KNETOUYHOIO pearnpoBaHus.

KJTKOYEBBIE CJIOBA: 60one3Hb [pelisca; okcudamugHbili cmpecc; akmueHble hopmMbl KUCopodd; Helimpogusel; NAD- u NADP-3asucumele Oe-
2UuOpO2eHAa3bl; MapeemHas mepanus.
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ORIGINAL STUDY

BACKGROUND: Oxidative stress in Graves' disease can potentiate the cytotoxicity of neutrophils and support autoimmune
inflammation. Elimination of hyperthyroidism with conservative therapy with thiamazole only in some cases leads to remis-
sion, which determines the necessity to search an immunological markers for etiotropic therapeutic approaches in treat-
ment of the disease.

AIM: To study the chemiluminescent and enzymatic activity of peripheral blood neutrophils in patients with Graves’
disease depending on hyperthyroidism compensation to determine the intracellular targets of immunotropic treat-
ment.

MATERIALS AND METHODS: Spontaneous and zymosan-induced chemiluminescence was evaluated using a 36-channel
chemiluminescence analyzer «<BLM-3607» (MedBioTech, Krasnoyarsk). The reactivity of peripheral blood neutrophils was
characterized by: Tmax — the rate of development of the chemiluminescent reaction, Imax — the maximum level of reactive
oxygen species (ROS) synthesis and the area under the chemiluminescence curve (S — total synthesis of ROS for 90 minutes
of measurement). The activity of NAD(P)-dependent dehydrogenases in neutrophils was determined using the biolumines-
cent method.

RESULTS: The prospective study included 126 women with Graves' disease, aged 18 to 65 years, 93 (73.81%) with compen-
sated and 33 (26.19%) with uncompensated hyperthyroidism. In uncompensated hyperthyroidism, the indicator S of spon-
taneous ROS and zymosan-induced lucigenin-dependent chemiluminescence increases significantly, both relative to the
control and to the values of compensated hyperthyroidism patients. Antigenic neutrophils stimulation during luminol-de-
pendent chemiluminescence in patients with recurrent hyperthyroidism demonstrated more than tenfold increase in the
total synthesis of ROS relative to the control, but no statistically significant differences with compensated hyperthyroidism
patients. A high level of NADH-GDG was established in patients with recurrent hyperthyroidism, both relative to the control
range and to the patients with euthyroidism.

CONCLUSION: Violation of oxygen peripheral blood neutrophils metabolism in patients with euthyroidism mainly affects
the production of ROS, which is associated with hyperthyroidism compensation and the immunosuppressive effect of thia-
mazole. In patients with recurrent hyperthyroidism, there are more changes in the production of high-energy oxidants not
only at initial oxidative reactions stage, but also at the level of secondary ROS, indicating the activation of cellular response
immunological mechanisms.

KEYWORDS: Graves’ disease; oxidative stress; reactive oxygen species; neutrophils; NAD- and NADP-dependent dehydrogenases; targeting

therapies.

OBOCHOBAHUE

B ocHOBe rnnepTnpeosa ayTOMMMYHHOrO reHesa npu
6onesHu Mpeisca (Bl) nexut obpasoBaHUe MMMYHOIO-
O6YyNMHOB Knacca G, KOTopble CBA3bIBAOTCA U CTUMYMPY-
10T peuenTop TMpeoTponHoro ropmoHa (pTTl) nasnatoTcA
€AUHCTBEHHbIM MMMYHONOTMYECKM MapKepoMm peungu-
BYPOBaHMA 3aboneBaHua [1]. MexaHuU3mMbl CTUMynALUK
UMMYHHOW CUCTEMbI MpPU MaHudecTauum u peunamnse
rmnepTupeosa Ha ¢poHe TUPeoCTaTMUYECKON Tepanumn npu
6one3Hu MpenBca O CMX NOP U3yUYeHbl HE MOMHOCTbIO [2].
Y nauueHToB ¢ bl pa3BuBaeTca cTonkoe ayTOUMMYHHOe
BocnasneHne, 3¢PeKTUBHOCTb KOTOPOro onpenensaer Ts-
XKeCTb TeyeHus, OTBET Ha TUPeOCTaTUYeCKYl Tepanuio
n peunausupyowee TeyeHne runeptupeosa [3]. Jink-
BMAaUMA rmnepTupeosa nNpu KOHCepBaTUBHOM Tepanumn
TMamMa3oNiOM JMWb B HEKOTOPbIX Ciyyasx MpPUBOAUT
K CTOMKOWN pemuccumn 3abosieBaHuA, a Aonsa MauyvMeHToB
C peunanBomM TUPEOTOKCMKO3a Aaxe Ha GoHe noapep-
XKuBawLen Jo3bl aHTUTMPEOUAHbIX NPenapaToB OCTaeT-
CA BbICOKOWN M BapbupyeT, MO AaHHbIM pa3HbIX aBTOPOB,
oT 37 o 70% [2, 4]. HecmoTps Ha opraHocneynpuUHOCTb
3aboneBaHunsn, Bce 6onblie nccnegoBaTenen pasgensaoT
MHEHWE, YTO HeafeKBaTHbI MMMYHHbIN OTBET MPOTUB
WMTOBUAHOM ene3bl npu bl peanu3syetca Ha pasHbIX
YPOBHAX W VHAULMUPYET [AUTENbHbIA ayTOUMMYHHbIN
npouecc [5].

OxkncnnTenbHbi cTpecc npu Bl MoXkeT NprBecTn K no-
BpexaeHuo neprdepuyecknux TKaHel, CnocobCTBYs Kak
KNMHMYECKOMY MPOABAEHMNI0O TUPEOTOKCMKO3a, TaK U LK-
TONaTOreHHOMy BO3[4eNCTBMIO Ha TUPEOLNTbI C MOCeayio-
el noTepen ayToTONePaHTHOCTM K COOCTBEHHbBIM aHTUre-

KnuHuyeckas 1 skcnepumeHTanbHasa Tupeongonorus 2022;18(1):4-14
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HaM LMTOBUAHON »ene3bl [6]. imeloTca npoTnBopeYnBble
COOOLLEHNA O TOM, UTO AHTUTUPEOUAHbIE NPenapaTbl CHU-
XalT YpOBeHb MoKasaTenen OKUCIUTENbHOro cTpecca
3a CYET BOCCTAHOB/IEHNA 3YTMPEO3a U O6LLEero peakTUBHO-
ro aHTMOKCMAAHTHOroO noTeHumana nnasmsl [7]. C gpyron
CTOPOHDI, MOKA3aHO CHKeHWe obuen aHTUOKCMAAHTHOM
CNoCcobHOCTU Y MALMEHTOB CO CPefHel NPOAOIXKUTENIbHO-
CTbio rmnepTnpeosa 2,3+1,5 mec [8]. Ho go cux nop octaeT-
CA HEeM3YUYeHHOW paguKan-npoayLmpyoLwas cnocobHocTb
HenTPOodUIOB NpPU KOHCepPBaTMBHOWN Tepanuun bl B 3aBu-
CMMOCTM OT KOMMeHcauuu runeptmpeos3a. OgHako ¢yHK-
ymoHnpoBaHne NADPH-okcmpasHoro komniekca v WH-
TEHCMBHOCTb MEeTaboInMYeCcKnx NpoLeccoB B HeTpodpuiax
neprdeprnyeckon KpoBu MOryT onpegenstbe ux GyHKLuW-
OHaslbHble BO3MOXHOCTM MPU PasBUTAN U Noc/eaytoLlem
noggepaHuy ayTouMmmMyHHoW peakumu npwu bl. OrpaHu-
YEHHOCTb HalUX 3HaHUN B QYHKUMOHMPOBaHUU MeTabo-
NINYECKUX KaHaNoB 1 cBOOOAHOPAANKANIbBHOTO OKUCIEHNS
KNeToK MMMYHHOWN CUCTEMbI, KOTOpble MOTYT MOTEHLMPO-
BaTb LIMTOTOKCUYHOCTb HEUTPOGUISIbHBIX TPAHYNOLMTOB
npu pasBUTUN U NoagepaHNM ayTOUMMYHHOW peakuuu,
npegonpenenseT Heo6XoAMMOCTb MOUCKA HOBbLIX MapKe-
POB A5l Pa3paboTKN STUOTPONMHbIX TePaNeBTUUYECKUX MOA-
XO[O0B K fleyeHunio 3aboneBaHus.

LIENTb UCCNEAOBAHUA

MN3yuntb XeMUNIOMUHECLIEHTHYIO U SH3UMATUYECKYIO aK-
TUBHOCTb HEUTPODUIIOB Nepudepryeckor KpoBM y NaLmeH-
TOB C 6one3Hbio peliBca B 3aBUCMMOCTM OT KOMMEHcaumu
rMnepTMpeonsa Ajs onpefeneHns BHYTPUKIIETOUHbIX MuLLe-
Hel UMMYHOTPOMHOTO fleYeHUs.

Clinical and experimental thyroidology. 2022;18(1):4-14



MATEPUAJIbl U METOAbl

Mecmo nposedeHus. WiccnepoBaHne NPOBOAUNIOCH
Ha 6a3e 3HAoKpuHonoruyeckoro ueHTpa KIBY3 «Kpaesas
KNUHUYecKasn 6o5bHULa» (r. KpacHOSAPCK).

Bpems uccnedosarus. HabniogeHne naumeHToB ocyLLecT-
BNANOCH C 6 ceHTAOPA 2020 1. o 6 ceHTAOPA 2021 .

U3yuanuce 0se nonynayuu: nauuenTsl ¢ BI' n 3gopoBble
MHAMBUADBI (KOHTPOSb).

Kpumepuu  8K/OYeHUA: KEHCKUW  Mnoj,  BO3pacT
oT 18 pgo 65 nert, nabopatopHo nofaTeepxaeHHas bl, nocto-
AHHbIN, HEMPEPbIBHbIN NpreM TaMasona.

Kpumepuu  8K/IIO4EHUA:  MEHCKUW  Mnon,  BO3pacT
ot 18 10 65 NeT, OTCYTCTBME OTATOLLEHHOTO aHaMHe3a no 3abo-
NEBAHVAM LMTOBULHOW »enie3bl Y CaMOW NMaLMEHTKM 1 KPOB-
HbIX POACTBEHHUKOB, OTCYTCTBUE CTPYKTYPHbIX M3MEHEHWN
Mo AaHHbIM YNIbTPa3BYKOBOIO WCC/IEAOBAHNA LIVTOBMAHON
»enesbl.

Kpumepuu ucknioyeHud: y3noBON/MHOIroy3noBOm TOK-
CMYECKUN 306, GepeMeHHOCTb, NlaKTauudA, SHOOKPUHHAs
odTanbmonatia, HOBOOOpa3oBaHMA, 3aboneBaHua ne-
YeHW, CUCTEeMHble 3aboneBaHuNA COeAUVHUTENbHOW TKaHW,
caxapHbill guabet, gpyrne 3abofieBaHWA OPraHoB 3HAO-
KPVHHOW CUCTEMBI, KYpeHWe 1 MpuemM aHTUOKCUOAHTOB,
OCTpble pecnmpaTopHble U BUPYCHble MHEKLMM, a TakKe
BBeJEeHMe NpodpunakTUUYeCcKnx NpuBMBOK B TeUeHMe 2 MeC,
npegLwecTBYOWMX UMMYHONIOTMYECKOMY U FOPMOHAJbHO-
My aHanmasy.

®opmumpoBaHume noarpynn nauyueHTos ¢ bl nposoau-
nocb cnocobom bopmmUpoBaHUA BbIGOPKU HabMOAEHNI
B 3aBMCUMOCT/ OT KOMMEHcauuu runeptupeosa npu yc-
NOBMW HEMpepbIBHOW KOHCEPBATMBHOW Tepanuu Tuama-
30/10M.

KnunHnKo-ropMmoHanbHoe obcnefoBaHne naumeHTos ¢ bl
npoBoAWIOCh Npu MaHUdecTauun 3abonesaHns, 4o Havana
TUpEeOoCTaTNYECKOM Tepanuy, a TakxKe yepes 6 Hef KOHCep-
BaTUBHOW Tepanuu TMamasosioM, 451A OLEHKN KOMNeHcaunm
rmnepTnpeosa. Yepes 3 mec OT Hayana KOHCepPBaTUBHOM Te-
panuu TMamasonom, Npy npueme NOAAEPKMBAIOLEN [O3bI
TUpeocTaT/Ka BCEM MaLMeHTaM MPOBOANIOCh KOHTPOJIbHOE
KNMHMKO-MMYyHOornyeckoe obcnegosaHue. pynnbl na-
LMEHTOB C KOMMNEHCMPOBaHHbIM (MeANKaMEHTO3HbIA 3YTu-
peo3) U HEKOMMEHCUPOBaHHbLIM MMNEPTUPEO30M (peunans)
6611 CHOPMUPOBaHbI COTNTACHO KPUTEPUSIM OMArHOCTUKM
1 MPOTOKOJTY KOHCEPBATMBHOIO NieyeHus bl HauoHanbHbIX
KNMMHNYECKMX pekomeHgauuni [9]. Peungmneom runeptmpeo-
33 CYUMTaNoOCb M3MeHeHne nokasaTefiel TMPeOMAHOro CTa-
TyCa, COOTBETCTBYIOLINX KPUTEPUAM CYOKITMHUYECKOTO UK
MaHUPECTHOro rMNepTnpPeosa, y 0o6crefyemMbix naumeHToB
C paHee OOCTUFHYTbIM W MOATBEPXKAEHHBIM N1abopaTopHO
Me[VIKaMEHTO3HbIM 3y TMPEO30M.
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lNpoBeneHO OOQHOLIEHTPOBOE KOrOPTHOE CM/IOLWHOE OT-
KpbITOe KOHTPONUpYyeMoe NccnefoBaHue ¢ yyacTmem naum-
€HTOB C TabopaToOpHO NoATBePKAeHHOW B,

KnuHnyeckne metoabl 06CnefoBaHMA BKAOYanuM oOb-
€KTUBHBIA OCMOTP, NanbMauuio LWWTOBUAHOW Kenesbl, Kiu-
HIKO-11ab0PaTOPHYI0 OLIEHKY TMPEOWZHOrO CTaTyca U TuTpa
aHTUTeNn K pTTT B CbIBOPOTKE KPOBM Ha MOMEHT MaHudecTa-
UMM rnepTripeosa u BepudmrKauum bl, a Takke B AMHaMu-
Ke KOHCEpPBATUBHOrO JleueHUs Tramasonom. MeTtogom xe-
MWTIOMWHECLIEHTHOTO  IMMYHOQHaNIM3a Ha MUKPOYacTULax
Ha aBTOMaTUuyeckom aHanmsatope Architect i1000sr (Abbott
Diagnostics, CLUA) onpepensnu ypoeHb TTT u cBobog-
HOro TMPOKCMHA (cB.T4) B CbIBOPOTKE KPOBW, YKa3aHHbIV
pedbepeHCHbI Onana3oH cooTtBeTcTBeHHO 0,4-4,0 mER/n
n 9,01-19,05 nmonb/n. OnpeneneHne cBO6OAHOrO TPUNOATY-
poHuHa (cB.T3) B CbIBOPOTKE KPOBMW OCYLLECTBAANM METOAOM
3H3UM-CBA3aHHOTO  MMMYyHOdEPMEHTHOrO aHanm3a (MDA)
Cc ucnonb3oBaHuem TtecT-cuctem «AC-MOA-TUPOUI-T3cBo-
60aHbIN» (OO0 «HMO «[uarHoctTuueckre cuctembl», Poccnsa),
pedepeHCHbI MHTepBan 2,14-6,42 NMonb/n. YPOBEHb aHTUTEN
K pT Tl oueHmBanca metogom VIOA npy nomoLm CTaHzapTHO-
ro Habopa Medizym T.R.A. (Medipan Diagnostica, [epmaHus),
pekomMeHOBaHHAA ToUKa pasgeneHus (cut-off) — 1,5 mEn/n
(«cepas» 30Ha 1-1,5 MEn/n). YnbTpa3BykoBoe MCCneaoBaHue
LUTOBMAHOW »Kene3bl NMPOBOAWUIOCL MPY MOMOLUM annapaTa
Philips iU22 xMatrix (CLLA) ¢ nuHeliHbIM gatunkom 7,5 Mru.
YBENNUYEHHbIM CUMTANICA OOBEM »KeJiesbl, MPEBbILLALLNINA
18 mn, paccuutaHHbii no dopmyne J. Brunn. MHTeHCBHOCTDL
BHYTPEHHEro KPOBOTOKA »KeJie3bl OLIEHVBANACh B PeXrMe LiBe-
TOBOIO JOMePOBCKOro KapTrpoBaHua (LIAK).

HeliTpodunbHble rpaHynounTbl BbIAENANN U3 LENbHON re-
NapUHU3UPOBAHHOW KPOBU LIeHTpUQYrnpoBaHMeM B BOVIHOM
rpagvieHTe nNaoTHoCTU durkonn-yporpaduHa: p=1,077 r/cm® —
ana otgeneHus numeounTos, p=1,119 r/cv® — ana Bblgene-
HVs HeTPodunoB. OLEHKY CMOHTAHHOW 1 3MMO3aH-UHOYLW-
POBAHHOWM XEMUIIOMUHECLIEHLIMM OCYLLECTBAANN B TeYeHue
90 MVH Ha 36-KaHaNbHOM XeMUTIIOMUHECLIEHTHOM aHanm3aTope
«BbJIM-3607» (OO0 «MepburoTex», KpacHosapck) [10]. Peaktue-
HOCTb HeMTPOdUIIOB NeprdpeprUeCcKon KPOBM Obila OXapaKTe-
pri30BaHa CieayoLMI NMoKa3aTeNsaMy: BPEMS BbIXOLA HA MaK-
cumyM (Tmax — CKOPOCTb Pa3BUTUA XEMUTIOMUHECLIEHTHON
peaKkumu), MaKCUManbHOe 3HauyeHne MHTEHCMBHOCTY (Imax —
MaKCUMaslbHbI YPOBEHb CUHTE3a aKTUBHBIX GOPM KrCopoaa
(AD®K)) 1 nnowagb nog KpMBOWM XeMUTIOMUHecLeHumn (S —
cymmapHbin cuHTte3 AOK 3a 90 MUH n3mepeHus). B kauectse
WHANKATOPOB XEMWTIOMUHECLIEHTHON PeakLmy UCMOb30Banu
NOUWIeHVH (peakuusi CBETOM3YUYEHUs TONIbKO MPU B3avMo-
JEeNCTBUN C CynepoKcMa-paguKkanom) 1 nioMuHon (peakuus
CBETOU3/yYeHVA NpK B3ammoaencTanm co Bcemu AQK).

C nomolbio 6UONMIOMUHECLIEHTHOTO aHanu3a B Hei-
Tpodunax nepudepnyeckon KpoBM onpenensinm akTue-
HOCTb OK030-6-pocdaTaerngporerassl (F6MOIN), rnuue-
pon-3-pocdatgerngporeHasbl (F3OAr), NADP-3aBucumon
gekapbokcunupyiowen  manatgerugporeHassl  (NADP-
MArN), NAD- n NADH-3aBucMMON peakuun nakratgeru-
aporeHasbl (1A 1 NADH-NANN), NAD- n NADH-3aBucu-
MOW peakumn manatgermgporerasol (MAI n NADH-MAI),
NADP- n NADPH-3aBncumon rnytamatgerngporeHasbl
(NADP-TAI wn NADPH-rAr), NAD- n NADH-3aBucumonm

Clinical and experimental thyroidology. 2022;18(1):4-14



ORIGINAL STUDY

rnyTamatgerugporeHasbl (NAD-TAT n NADH-TANN), NAD-
n NADP-3aBucumbix nouyuntpataerngporerHas (NAD-NLAT
n NADP-MUAI cooTBeTCTBEHHO) WM NyTaTMOHPEAYKTa3bl
(T'P). AKTMBHOCTb MccnegyembiXx OernaporeHas Bblpa)a-
nm B ¢GepmMeHTaTUBHbIX eauHuuax (1E=1 MKmMonb/MUH
Ha 10* KneTok). MiccnegoBaHue npoBoaunn Ha depmeHTa-
TuBHoM npenapate NAD(P): FMN okcmpopeayKkTtasa-noum-
depasa n3 Photobacterium leiognathi (nonyyeHHom B UH-
ctntyTe 6uodumsmkn CO PAH, r. KpacHosapck). M3mepeHne
aKTMBHOCTU GEPMEHTOB OCYLLECTBAANM Ha 36-KaHalbHOM
6MOXEMUITIOMUHECUEHTHOM  aHanusatope  «bJIM-3607»
(OO0 «MepbunoTex», Poccus).

OnuvcaHne nonyyeHHbIX AaHHbIX NPOW3BOAUAN C MOMO-
Wbto NoacyeTa MeamaHbl (Me) n nHTepKBapTasbHOroO pa3ma-
Xa B Buge 1 u 3 KBaptunen (Q1—Q3), a TakXe B BUAe cpefHux
apuPMeTUYECKNX 3HAYEHWA W CTaHZAPTHBIX OTKIOHEHW
ot cpegHero (M+SD) B cnyyae HOpManbHOro pacnpegeneHuns
nokasatenen. [ina onpegeneHna xapakTepa pacrnpefeneHms
NoslyYyeHHbIX AaHHbIX Ncnonb3oBanu Kputepun Wannpo-Yu-
nKa. [JocToBepHOCTb pasnmMunii Mexay ncciegyembimMmm noka-
3aTensAMM OLEeHMBaNM MO HEeMapameTpUYeCcKoMy KpuUTepuio
MaHHa-YnTHu (Mann-Whitney U-test). lna uccnegoBaHus
CUnbl B3aMMOCBA3E MoKa3aTenel BbluUCAANCA Koabdpuum-
€HT paHroeow Koppensayun no CnupmeHy (Spearman rank R).
CTaTNCTMUYeCKMIN aHanmM3 OCyLLEeCTBAANN B NMaKkeTe npuknag-
HbIX Nporpamm Statistica 8.0 (StatSoftinc., 2007).

MpoTokon mccnefoBaHNa PaccMOTPEH U opobpeH fo-
KanbHbIM 3TnYyeckum Kommutetom OIBOY BO «KpacHosapcknin
rocyfapCTBEHHbIN MeAULIMHCKUIA yHUBEpCUTET M/ npodec-
copa B.®. BonHo-AceHeukoro» MuH3gpasa Poccun (npoto-
kon N2 72/2016 ot 09.11.2016) n KI'bY3 «KpaeBasa KnnHuye-
cKas 6onbHuLUa» (npoTtokon N2 124 ot 07.04.2016).

PE3YJIbTATDI

B npocnekTMBHOe wucCCnefoBaHUE OblN  BKIIIOYEHDI
126 »eHwWuH ¢ nabopaTtopHo noaTBepKaeHHol bl B Bo3pacTe
oT 18 fo 65 net. Bce nauuweHTbl Habnoganucb B KnuHuke sH-
JoKpuHonoruyeckoro ueHtpa KIbY3 «KpaeBad knuHuyeckas
6onbHULa» caebioTa3abonesaHus. Mpuseprndukaumm bl maHu-
becTHbIN rMnepTupeos avarHoctrposanu y 108 (85,71%), cy6-
KNHu4Yeckun runeptnpeos — y 18 (14,28%) naumeHToB, COOT-
BeTcTBeHHO TTI=0,01 mEa/n (0,002- 0,05), cBT3=6,79 nmonb/n
(5,91-8,94), c8T4=21,52 nmonb/n (19,21-32,37) n TII=0,04
MEpn/n (0,003-0,01),cBT3=4,12 nmonb/n (2,31-5,43),c8T4=15,01
nmonb/n (10,81-17,33). MeguaHa ypoBHA aHTWTen K pTIT
y 06cneoBaHHbIX MaLUneHToB ¢ Bl cTaTucTUyeckn 3HaumMmo
He OT/nYanacb B 3aBUCMMOCTU OT CTEMEHU TAXECTU runep-
TVPEo3a Ha MOMEHT MaHudecTaumn 3aboneBaHnst U CocTa-
Buna 15,29 mEg/n (9,21-24,52). MNpu oueHKe ynbTpa3ByKOBbIX
XapaKTePUCTVK TUPEOVAHOWN MAPEHXVMbI KakK Y MaLMeHTOB
C MaHUECTHbIM, TaK U C CYOKNMHUYECKMM TUMEPTUPEO3OM
BU3yanu3upoBanacb AauddysHO HeomHopodHas CTPyKTypa
LUMTOBUIHON »ene3bl C YYaCTKamMy MOBbILLEHHOW U MOHVIKEH-
HOW 3XOreHHOCTM U YCUEHHbIM KPOBOTOKOM npu LIAK, 06w
obbem xenesbl coctasun 32,01 mn (20,41-50,61). Xemuntomu-
HEeCLEeHTHAaA W 3H3MMaTUYeCcKasi akTUBHOCTb HenTpoduios
KpOBU y 0bCneflyeMbIX MaUMEHTOB Ha MOMEHT BepudmKaLmu
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Bl" He pa3nnuanacb B 3aBMCUMOCTY OT NOCNeAyoLen KOMNeH-
cauum runepTupeosa N xapakTepr3oBaniacb COKpalLleHUeMm
BpEMEeHU pearvpoBaHmMA Ha ctumyn (Tmax) noumureHuH-3a-
BUCMMOW 3MMO3aH-UHAYLMPOBAHHOW XeMUMIOMUHECLEHLIN
U YBEIMYEHNEM WHTEHCMBHOCT/ OOpPAa30BaHUA BTOPUYHbIX
ADK B xofe NOMUHOS-3aBUCMMON CMOHTAaHHOW 1 3VIMO3aH-UH-
OYUMPOBaHHOW peakuun, a TakKe BHYTPUKNETOUYHbIM MOBbI-
weHmem akTmeHocTu F6MN, HrMbUpoBaHNEM aHa3POBHOro
MMUKONN3a N CTUMYNISILMEN CYOCTPATHOrO MOTOoKa Mo LMKy
TPUKapPOHOHOBBIX KNCIIOT.

Bcem naumeHTam cpasy nocne sepudurkalmm 3abonesa-
HUA UHULMMPOBAHa KOHCEePBATUBHaA Tepanua TMaMa3osiom
Mo CTaHZAPTHOMY MPOTOKOMY C NoCneayLM NepeBoiom
Ha MOCTOAHHbIA NMPUEM MNOAAEPXKMBAKOLENn [O3bl TUPEO-
cTatuka. Mpy gnHammyeckom HabnwoaeHun yepes 6 Hep
nocse MHNUMaLUN TUPeoCTaTUYeCKOW Tepannn y Bcex na-
LMEHTOB AMArHOCTUPOBANICA MeANKAMEHTO3HbIN SYyTUpPeos:
TTr=0,67 mEn/n (0,42- 2,83), c8T3=4,79 nmonb/n (2,15-5,61),
cBT4=12,63 nmonb/n (10,23-17,37). Mpn KOHTPONbHOM 06-
cnefoBaHUM yepe3 3 MeCc OT MOMEHTa Hauyana TupeocTa-
TUYECKOWN Tepanun Npu npueme nogaepXuvBaroLen Oo3bl
TupeocTtatnka y 93 (73,81%) nauyueHTtoB ¢ bl onpegenanca
CTOVIKUIN MeQUKaMEHTO3HbIN 3yTnpeos, y 33 (26,19%) naun-
€HTOB 6bIN ANArHOCTUPOBaH PeLANB TMPEOTOKCMKO3a.

Mpy npoBefeHNN KIIMHUKO-MMMYHOJIOTMYecKoro obcne-
[OBaHMA BCe NaLueHTbl Oblv pa3gesnieHbl Ha ABE rpynnbl B 3a-
BUCMOCTY OT KOMIeHcaLum runeptipeosa (1abn. 1). pynny
KOHTPOJIA COCTaBU/IM 65 MPaKTUYECKN 300POBbIX XKEHLLVH.

HecmoTps Ha MONOXNTeNbHYI0 ANHAMUKY CHUPKEHUA LNP-
Kynupyowux aHtuten K pTTT npy neyeHnn TMamasonom, nx
TUTP OCTaBaCA CTaTUYECKN 3HAYMMO MOBbILEH OTHOCUTESb-
HO KOHTPONA, HE3aBUCMO OT KOMMEHCaLmMn runepTnpeosa.
Ob6palyaeT Ha cebs BHUMAHME, YTO MauyeHTbl obenx rpynn
He pa3nnyan1cb No NoaaepKUBatoLLen o3e TMpeocTaTnka.

OueHKa napameTpoB CMOHTAaHHOW W UHAYLMPOBAHHOM
JOUMUTEHVH- 1 JIIOMMHOI-3aBUCMMOM XEMUTIOMUHECLIEHLIM
no3Bosia O6HAPYXUTb BblPa)KEHHbIE N3MEHEHMSA MOKa3a-
Tenen aktmBHOCTM NADPH-oKcrpasbl v cMHTE3a BTOPUYHDIX
AOKy nauneHTosB c bl, B Tom uncne n npu peyuanee runep-
TUpeo3sa (Tabn. 2).

MNpn wunccnepoBaHWM aKTUBHOCTU CMOHTAHHOW niouure-
HVIH-3aBUCMOI XEMUTIOMUHECLIEHLIN HENTPODUIIbHBIX rpa-
HYJIOLMTOB OOHapY»KEHO, YTO HE3aBMCKMMO OT KOMMEeHcaumu
rMnepTpeosa y naumeHToB ¢ bl noBbiwaetca nnowanb noa
XeMUTIIOMUHECLEHTHOW KPMBOW. [puyem npm HEKOMMNEHCUPO-
BaHHOM rmnepTUpeo3e nokasaresib CyMMapHoro cuHtesa AOK
3HAUUTENIbHO BO3pacTaeT Kak OTHOCUTENIbHO KOHTPOJSIbHOro
[nana3oHa, Tak N OTHOCUTENIbHO 3HAuYeHWI, YCTaHOBIIEHHbIX
Yy NaUMEHTOB C KOMMEHCMPOBaHHbIM rMnepTupeo3om. Noxo-
Xaa KVHEeTUKa XeMWUTIOMUHECLIEHTHOTO OTBeTa Habsofanach
U Mpy 31MMO3aH-UHAYLUMPOBAHHOW NIOLUIEHVH-3aBNUCMON
XEMUIIOMVHECLIEHLINM, B XOA4e KOTOPOU 3adrKCUPOBaHO Mo-
BbilleHne B 4,35 pasa nnowaan XeMWItoMUHECLEHLMN Y Na-
LIMEHTOB C HEKOMMEHCMPOBAHHBIM MMMNepTUPEeO30M B CpaBHe-
HMW C NoKasaTenem cymmapHoro cmHtesa AOK y nauveHToB
¢ bI' B cocTtoAaHM MeanKameHTO3HOro 3yTupeosa. Hesasmcumo
OT CTeneHn KOMMeHcaumn rmneprmpeosa y nauyueHTos ¢ bl
CHWXEHO BPeMs BbIXOa Ha MaKCUMYM JIOLMTeHUH-3aBUCUMON
3UMO3aH-NHAYLIMPOBaHHON XeMUTIIOMUHECLIEHLINN.

MNpn wnccnepoBaHUM NapamMeTpoB CMOHTAHHOW  JIIOMU-
HOM-33aBUCUMON  XEMWUIIOMUHECLIEHUM  HEUTPOdUnos 06-
Hapy>KeHO, YTO Y NaLVEHTOB C KOMMEHCMPOBAHHbIM runep-
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Tabnuua 1. KNMHMKO-TOPMOHAIbHAA XapaKTePUCTMKA NaLMeHTOB ¢ 6one3Hblo MpeliBca B 3aBUCMMOCTU OT KOMMNEHcauum runeptupeosa, Me (Q1-Q3)

MauyneHTbl c 60ne3HblO NpenBca

KoHTponb KomneHcrpoBaHHbIN HekomneHcnpoBaHHbIN
Mokasatenu runepTupeos runeprupeos (peunamns)
n=65 n=93 n=33
1 2 3
Bospacr, net (M £ SD) 42,02 +12,03 43,02+ 13,03 4093+ 12,17
oo 10 -
(10-15) (10-15)
obcnepgoBaHnA, Mr
113 2,72 0,11
TTI, mEa/n 038 6,—1 51) (1,55-3,64) (0,008-0,39)
! ! p,=0,003 p,,<0,001
307 2,15 5,62
c8T3,nmonb/n (16 1’_ 4,53) (1,68-2,92) (4,38-7,38)
! ! p,=0,024 p,=0,021
13.10 15,12 20,89
c8T4,nmonb/n (11 28L148O) (10,72-17,64) (17,32-25,55)
! ! p,=0,021 p,,<0,001
0,51
0,33 '
0,14 ! (0,38-5,84)
AnTtutena k pTTl, ME/n (0,16-0,42) (0,1_10 2),; 12) p,=0,030
b= p,=0,040
. 24,72 27,81
! ! ! p,<0,001 p,,<0,001

MpumeyaHue. p, — CTAaTUCTNYECKM 3HAUVIMbIE PA3NINYUA C KOHTPOSIBHBIMM BENINUYMHAMY; P, — CTATUCTUYECKM 3HAUMMbIE PA3INYUA C MOKa3aTeNAaMM NaumneHToB
C KOMMNEHCMPOBAHHbBIM rMNEPTUPE030M. CBT4 — CBOGOAHBIV TUPOKCUH; CBT3 — CBOOGOAHDIN TPUNOATUPOHWH; pTTI — peLenTop TMPeoTPONHOro ropMoHa.

TUPEO30M YBENMUMBAIOTCA BpPeMA BbIXOAA Ha MaKCMMyM
v NNnowaab Nog XeMUITIOMUHECLIEHTHOW KpuBOW. MNpn HeKom-
NeHCMPOBaHHOM MMMNepPTMPE03e COKPALLAETCA BPEMA BbIXoda
Ha MakCMMyM Mpuv yBenuyeHuun B 7,21 pasa nokasartens Cym-
MapHoro cuHTe3a AQK oTHOCUTENbHO 3HaYEHUI, yCTaHOBIIEH-
HbIX B rpynmne nauneHToB ¢ bl B cOCTOAHMN MeanKaMeHTO3HO-
ro saytipeosa. [pn aHTUreHHOW CTUMYNSALUN HENTPOPUIOB
y MauueHToB 06eunx rpynn obHapy»eHO MOoBbILLEHVE NHTEH-
CMBHOCTU WU MOWAAN XeMUNIOMUHecLeHUMN. Mpuyem npwu
HeKOMMeHCMPOBaHHOM rUMepPTpeo3e 3aduKcMpoBaHo 60-
nee yem [ecATUKpaATHOE YBelIMYeHne CYMMapHOro CMHTe3a
ADK OTHOCUTENBHO KOHTPOJbHbIX 3HAYEHWIA, HO HE BbIsiBNE-
Hbl CTAaTUYECKN 3HaUMMble Pa3NuMA C NOKasaTenAMm nayu-
eHTOB ¢ bl' B cOCTOAHNN MefKamMeHTO3HOro 3yTnpeosa.

bonee BbipaKeHHOE MOBbILEHNE UHTEHCUBHOCTM CTUMY-
JNINPOBAHHOM JNIOMUHON-3aBUCMMON XEMUSTIOMUHECLIEHLNM
onpepgenseT yBefMYeHe MHAEKCA COOTHOLIEHMA CyMMap-
Horo cnHTe3a AQK B xofe CNOHTAHHOW 1 MHAYLUPOBaHHOM
XeMUIoMUHecLeHUMN (SUHA./SCMOHT.) y NaLMEeHTOB C KOM-
NMEeHCMPOBAHHbIM FMNePTUPEO30M. B To e Bpems Habnoaa-
€MOe CHVIXKeHUe SMHA./SCNOHT. Y NauneHTOB C HEKOMMEHCK-
POBaHHbIM TMNEPTUPEO30M B CPABHEHUWN C MOKasaTensmum
naumeHToB ¢ bI' B cCOCTOAHMN MegMKaMeHTO3HOro 3yTrpeosa
nNpu [OMNOSIHUTENIbHON UHAYKUUN «PeCcnupaTopHOro B3pbi-
Ba» C MOMOLLbIO ONCOHM3MPOBAHHOIO 3MMMO3aHa XapaKTepu-
3yeT OTCYTCTBME MEeTaboNnMyecknx pe3epBoB s GyHKUMO-
HaJIbHOW aKTMBaLUKN HENTPODUIIOB.

Wccneposarne yposHen aktuBHocT NAD- n NADP-3a-
BMCUMbBIX [ierMaporeHas HelTpoduoB y nauueHtoB ¢ brr
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B 3aBMCMMOCTM OT KOMMEeHcaumnn runepTrpeosa no3sBonauio
YCTaHOBUTb BbIPaXKEHHbIE N3MEHEHUA OTHOCUTENbHO KOH-
TPOJbHbIX 3HaYeHWN (Tabn. 3).

HesaBncnmo OT KOMMeHcauun rmneptupeosa B HEUTPO-
¢dunax y nauymeHtoB c Bl moBbilleHa aKTMBHOCTb uccrey-
embix NAD-3aBucumbix okcupopepyktas (NAD-TAM v MAn),
BCMOMOTaTeNbHbIX  AerngporeHasHbix peakuyun (NADP-TAM
n NADP-MUAMN n NADH-3aBucumbix peakuymn (NADH-JAM
n NADH-MZI). U3yuenne aktmsHocT NAD(P)-3aBncumbIx ge-
MMAPOreHas HeNTPOPWIOB MOKa3asno, YTo He3aBMCKMO OT CTe-
MeHW KoMMNeHcauuy rmnepTmpeo3a y naumeHToB ¢ bl BbisBneH
BbICOKMIN ypoBeHb akTnBHocTV FT6MMT, a Takxe WyHTUpYloLLen
peakuuy NADP-MAT. Mpuyem y naumeHToB ¢ peuyareom 3abo-
nesaHuA akTneHocTb F6AMAN 1 NADP-MZT Bo3pacTana He Tosb-
KO OTHOCWTENIbHO KOHTPOJIS, HO U GEPMEHTATUBHbBIX eUHUIL
AKTVBHOCTY, YCTAHOBMEHHbIX B rpynne nauueHToB C MeauKa-
MEHTO3HbIM 3yTUpPeo3oM. CpaBHUTENbHBIA aHanM3 ypPOBHEN
aktneBHOCTU NAD- n NADP-3aBucnmbIx gervgporeHas HenTpo-
$UNoB KPOBY B 3aBNCUMOCTM OT CTEMEHW KOMMEHCALMN rnep-
TMpeo3a y NaumeHToB ¢ bl no3Bonmn Tak»Ke OTMETUTD, UTO rpyn-
Mbl MEAVKAMEHTO3HOIO 3yTHpeo3a 1 peuuausa 3aboneBaHns
nmenu pasnmuma no yposHto aktnsHoctv JIAT n NADH-TAT. Boi-
COKas aKTMBHOCTb a3pobHo peakumn JIA y naumeHToB ¢ pe-
LUMANBOM rnepTupeo3a CTaTUCTUYECKN 3HAUMMO BO3pacTana
OTHOCWTENIbHO 3HAUYEHUI aKTUBHOCTY GEPMEHTa, YCTaHOBJIEH-
HbIX B Fpynne MauueHTOB C MeAMKaMEHTO3HbIM 3yTUPEO30M,
HO He OT/IYaNacb OT KOHTPOJIbHbIX MOKa3aTenen. XapakTepHom
0COBEHHOCTBIO MALIMEHTOB C PELMANBOM MNepTNPEO3a TakKe
6bn10 n3meHeHune aktmBHocT NADH-TAN. Bbicokuii ypoBeHb
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Tabnuua 2. XeMyntoMUHeCUeHTHas aKTUBHOCTb HeVITpO(I)VU'IOB KpOBM y NaumneHTOB C 6onesHbto peliBca B 3aBUCMOCTM OT KOMNEHcaunn rmneptTnpeosa

(Me, Q,-Q)
KomneHcnpoBaHHbIN HekomMneHcnpoBaHHbIN
KoHTponb
runepTupeos runeprupeos (peunauns)
MNokasaTenu n=65 n=93 n=33
1 2 3
Me czs_c75 Me Czs_c75 Me c25_C75
CnoHTaHHasA NIUUreHNH-3aBUCMMas XeMUIloMUHeCLLeHLnA
Tmax, ¢ 2083 1407-2881 1743 1740-2297 1663 1442-2273
Imax, o.e. x 103 7,53 2,55-16,54 5,74 2,43-15,50 7,01 2,36-18,38
411 1,06-11,33 11,70 10,40-50,76 87,71 36,11-205,22
S,0.e.xcx10°
’ _ p,<0,001
p,=0,008 p.=0,039
3MMmo3aH-MHAYLMPOBaHHAaA NIOLMTIeHNH-3aBUCMMaA XeMUIIOMUHECLLeHLNA
1737 1386-2331 1362 910-1584 1397 1041-1797
Tmax, ¢
p,=0,048 p,=0,047
Imax, o.e. x 103 14,12 7,46-28,96 10,39 1,27-15,98 17,89 5,21-26,59
6,85 2,94-17,81 39,72 18,18-114,56 174,22 75,38-232,48
S,0.e.xcx10°
, p,<0,001
p,<0,001 p.=0,014
SUHA./SCNOHT. 1,77 1,17-3,11 2,20 1,33-4,23 2,17 1,78-3,50
CrnoHTaHHas IIOMUHOJ-3aBUCUMAA XeMWITIOMUHeCL,eHUNA
969 567-1559 2096 1809-2136 1169 595-1792
Tmax, ¢
p,=0,005 p,=0,029
10,83 4,06-30,88 24,83 7,25-35,59 48,06 14,50-88,28
Imax, o.e. x 103
p,=0,002
411 1,24-14,04 127,44 24,10-305,28 915,80 57,45-1846,00
S,0.e.xcx10°
, p,<0,001
p,<0,001 p.=0,021
3umo3aH-uHAYLMpPOBaHHaA IOMWHOJM-3aBMCMan XeMUITIOMUHEeCL eHLNA
Tmax, ¢ 1072 796-1459 764 737-977 1309 722-1645
21,25 7,55-62,59 151,89 26,83-152,95 121,45 83,98-168,22
Imax, o.e. x 103
p,=0,039 p,<0,001
6,71 2,54-23,20 741,60 136,80-1602,00 2420,5 193,15-6302,50
S,0.e.xcx10°
p,<0,001 p,<0,001
1,89 1,34-2,87 5,25 3,89-5,82 2,65 1,63-4,04
SUHA./SCMOHT.
p,<0,001 p,=0,033

MpumeyaHue. p, — CTaTUCTUYECKI 3HAUYMMbIE PA3NINUNA C KOHTPOMbHBIMY BEIMYMHAMY; P, — CTAaTUCTUYECKM 3HAUVMbIe Pa3NIMUMA C MoKasaTenAamm nauu-
€HTOB C KOMMEHCMPOBaHHbIM rMNepTMPeo3oM. Tmax — CKOPOCTb Pa3BUTUA XEMUITIOMHECLIEHTHON peakumy; Imax — MaKCMarbHbI ypOBEeHb CMHTE3a
ADK; S — cymmapHbin crHTe3 ADK 3a 90 MUHYT nsmepeHus; SHA./SCNOHT. — COOTHOLLeHre cymMmapHoro cmHTesa ADOK 3a 90 MUHYT n3mMepeHus Npu UHAY-

LMPOBAHHO 1 CMOHTAHHOW XEMUTIOMUHECLIEHLINW.

aktmsHoct NADH-TAl y naumeHTOB C peunamMBoM runeptu-
peo3a BbIAABNIEH KaK OTHOCUTESIbHO KOHTPOJSIbHOIO AMana3oHa,
TaK W NokKasaTenew, yCTaHOB/IEHHbIX B rpynne naumeHTos ¢ bl
B COCTOSHUM MeOMKaMEHTO3HOro 3yTnpeo3a. CHUKeHMEe ak-
TmBHOCTW JIAI 0TMeUanochb y naumeHToB C MeAMKAMEHTO3HbIM
syTrpeo3om. Mpm 3Tom akTmBHoCTb 3OMON n [P He n3meHanmcb
HV B OQHOW 13 pynn naumeHTos ¢ Bl

C nomMoLLbl0 KOPPENALUOHHOIO aHann3a 06HapY»KeHo,
yto Yy naumeHToB C Bl KOHUeHTpauma cBT4 nonoxutenb-
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HO B3aMMOCBA3aHa C MAOLWaAbo NOA KPMBOW CMOHTAHHOMN
N 3MMO3aH-MHAYLUMPOBAHHOW JOUMIEeHMH-3aBUCUMON Xe-
MUTIOMUHECLEHLNK: MPU KOMMEHCUPOBAHHOM runepTmnpe-
03e — cooTBeTcTBeHHO r=0,62, p=0,009 n r=0,58, p=0,014;
NpPM HEKOMMEHCUPOBAHHOM FUMNEPTMPEeO3e — COOTBET-
ctBeHHO r=0,73, p<0,001 n r=0,72, p<0,001. Tonbko y na-
LUMEHTOB C HEKOMMEHCMPOBAHHbLIM TMMepPTUPE030M OOHa-
pyXeHa B3auMOCBA3b Mexay KOoHueHTpaumen csT4 n Imax
CMOHTAHHOWM JTIOMUHON-3AaBUCMMON  XEMUTIOMUHECLIEHLINK
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OPUTMHAJIbHOE NCCNEAOBAHUME

Ta6nuua 3. AkTnBHOCTb NAD- 1 NADP-3aBrCUMBIX filernaporeHas B HelTpodunax Kposu (MKE) y naumeHToB ¢ 6onesHblo MpeiBca B 3aBUCUMOCTY

OT KomneHcauuu runeptrpeosa (Me, Q -Q,)

KomneHcnpoBaHHBbIi HekomneHcnpoBaHHbIN
KoHTtponb
rmneprupeos runeprupeos (peuvaus)
Mokasatenu n=65 n=93 n=33
1 2 3
Me Q1_Qs Me Q1_Qs Me Q1_Q3
0,89 0,01-4,18 4,57 2,24-14,47 19,30 7,59-70,50
reoar p,<0,001
= 1
p,=0,042 p.=0,030
r3oar 0,32 0,11-1,72 0,11 0,05-0,22 0,24 0,13-1,40
nar 10,90 2,89-50,65 3,88 0,36-8,31 15,25 3,07-69,73
p,=0,020 p,=0,033
0,03 0,01-1,86 2,05 1,00-3,56 9,11 0,09-44,06
NADP-MAr p.=0,009
=i 1 4
p,=0,043 p.=0,045
0,16 0,01-2,31 3,09 1,84-9,35 2,63 2,52-17,77
NADP-rar
p,=0,007 p,=0,015
1,35 0,00-5,88 10,70 4,98-27,13 20,52 4,39-41,95
NADP-NUAr
p,=0,008 p,=0,003
Mar 1,95 0,10-9,80 544 2,91-15,19 5,46 1,96-17,71
p,=0,044 p,=0,045
0,67 0,01-4,60 2,29 1,60-5,47 3,59 1,13-14,50
NAD-TAr
p,=0,047 p,=0,030
NAD-nUAr 0,11 0,05-1,65 0,59 0,18-1,11 0,14 0,03-0,75
2,39 0,46-18,88 42,63 17,63-78,76 53,06 22,79-82,31
NADH-NAr
p,<0,001 p,<0,001
15,80 3,67-55,78 61,25 20,87-76,15 86,51 20,01-151,93
NADH-mMAr
p,=0,045 p,=0,016
re 2,14 0,85-6,68 4,38 2,43-10,51 1,85 0,39-9,69
5,98 0,02-16,39 14,20 2,67-31,95 51,65 25,89-67,34
NADH-TAr p,=0,008
p,=0,024
NADPH-TAr 12,48 2,00-21,40 16,52 2,70-25,38 9,00 4,50-17,95

MpumeyaHue. p, — CTaTUCTUYECK 3HAUMMbIE PA3AIMUKNA C KOHTPOJbHBIMU BEAIMUVHAMM; P, — CTaTUCTUYECKN 3HAUMMbIE Pa3aIMyKA C NOKa3aTeNaMu NaLumeHToB
C KOMMeHCMPOoBaHHbIM rneptupeosom. F6MAN — rnoko3zo-6-pocdataernaporerasa; IBOAN — rnuuyepon-3-pocdataerngporerasa; NADP-MAI — NADP-3a-
BUCMMas AeKapbokcunupyowasa manataermgporeHasa; JIAT un NADH-JIAI — NAD- n NADH-3aBucumMble peakuuu naktataerugporeHassl; MAM u NADH-MAI —
NAD- n NADH-3aBucumble peakuun manataerngporeHassl; NADP-TAI n NADPH-TAI — NADP- n NADPH-3aBucumble rnytamatgervaporeHassl; NAD-TAD
v NADH-TAI — NAD- n NADH-3aBucumble rnytamatgermaporenassl; NAD-UUAM n NADP-ULAM — NAD- n NADP-3aBrcHMble M30UUTPaTAErMaporeHasbl.

(r=0,69, p=0,001). Kpome TOro, y maumeHToB 0beux rpymnn
BbIABMAIOTCA NMONOXKUTENbHbIE KOppenAunn cBT3 € ypoBHAMN
aktnsHoctn F6MAI u NADP-MT B HenTpodunax: npu Kom-
NEHCMPOBAHHOM TMMEPTUPEO3e — COOTBETCTBEHHO r=0,63,
p=0,010 n r=0,47, p=0,037; npy HEKOMMNEHCUPOBAHHOM TU-
neptnpeose — coorBeTcTBeHHO r=0,75, p<0,001 n r=045,
p=0,022. TonbKO NPV HEKOMMEHCUPOBAHHOM FMMNepPTUPeO3e
YCTaHOBJEHA CBA3b MeXAY KOHLUEeHTpauuen csT4 n BHYTpU-
KnetoyHom aktuBHocTbio M (r=0,52, p=0,021). Y nauneHToB
¢ BI' TakxKe BbIAABNAIOTCA B3aUMOCBA3N MEXIY aKTUBHOCTbHIO
bepMeHTOB B HelTpodunax 1 MnoKasaTensMn Xemumomu-
HecueHuun. MNpy KOMMNEHCMPOBAHHOM MMMNEPTMPEO3e aKTUB-
HocTb 6 nonoxnTenbHO KoppenupyeT ¢ Imax crnoHTaH-
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HOM U S 31MO3aH-UHAYLIMPOBAHHON NIOLMIeHNH-3aBUCUMON
xemuntoMmmHecueHuumn (r=0,54, p=0,015 n r=0,49, p=0,020
COOTBETCTBEHHO). [pM HEKOMMEHCUMPOBAHHOM rUNepTUpe-
03e ypoBHu aktusHoctn F6MAI n NADP-TAI Takxe nonoxum-
TeNbHO B3aMMOCBSA3aHbl C S CNOHTaHHOW NOLUMUIEeHNH-3aBUCK-
MOW XeMunloMnHecLeHumen HenTpodunos (r=0,74, p<0,001,
B 060UX CiyyaeB) U Imax CMOHTaHHOW MOMUHOS-3aBUCUMON
xemuntoMmmHecueHuum (r=0,69, p=0,003 n r=0,65, p=0,005 co-
OTBETCTBEHHO). Y NN, KOHTPOJIbHOW FPYMMbl B3aMMOCBA3eN
Mexay MoKasaTensaMm TUPEeOUAHOro CcTaTyca U rnokasaTens-
MW XEMUTIOMUHECLEHTHON 1 METAabONNUYECKON aKTUBHOCTM
HeUTPOdUIIOB, a TaKXKe MexZy nokasatenamu cuHtesa ADQK
1 aKTMBHOCTbIO GepPMEHTOB B HENTPOdIMIax He 0OHapYKeHo.
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OBCYXXAEHUE

Habop koroptbl nauuweHTtoB ¢ Bl npoBoguncs TonbKo
B KpaeBoM rocygapCTBEHHOM yupexAeHUn 34paBooOXpa-
HeHVA, roe OKasblBaeTcA cCreuvanusnpoBaHHaa MOMOLLb
1 onpegenaeTca TakTKa BefeHMA nauyneHToB ¢ bl u3 Bcex
parnioHoB KpacHoApCcKOro Kpas.

DyHOameHTaNbHble U KIIMHUYECKMe UCCNefoBaHUs Mo-
CnefHUX neT CBUAETENbCTBYIOT O TOM, YTO M3ObITOYHAA ce-
KpeLus ropMOHOB LUTOBUAHON Xese3bl NPy TUPEOTOKCUKO-
3e ayTOMMMYHHOTO reHe3a COo3faeT runepmetabonunyeckoe
COCTOSIHUE, XapaKTepm3yloLleecs HacbileHnem Gr3nonoru-
YECKMX aHTMOKCMAAHTHBIX CUCTEM 3a CYET BbICOKOrO moTpe-
6neHus BHyTpuknetouHoro ATO 1 Kucnopopa, pas3obieHrem
OblXaTeNIbHON Lenu MUTOXOHAPUIA, ANCOYHKLUA KOTOPOU
cnocobcTByeT Bbipabotke ADK B nepudepuyecknx TKaHsxX
U B LMTOBUHOW KeMe3e, 1 BbI3bIBAET OKUCIINTENbHBIN CTPECC
y naumeHToB ¢ bl [11]. Npwn nccnegoBaHHOM HaMn paHee aK-
TUBHOCTU PECMIMPATOPHOrO B3pbiBa HENTPOPUIBbHBIX FPaHy-
NOUMTOB KPOBW Y MALNEHTOB, HE MPVHUMAIOLKX aHTUTPEO-
nAHble npenapartbl, B ae6tote bl 66110 NPogEMOHCTPUPOBAHO,
yTO B rUNepTUpeonaHyto dpasy 6onesHr B HeMTpodunax Kpo-
BM MOBbILIAETCA VHTEHCMBHOCTb PECMMPATOPHOro B3pbiBa
3a cyet cuHTe3a BTopryHbIX AQK [12]. MNonyyeHHble gaHHble
COrNacylTcA C pe3ynbTaTaMy HeaBHEro UCCefoBaHUA
OKUCIIUTENIbHOTO CTpecca M romeocTasa Tmona/aucynbdraa
B nepudepunyeckori KpoBuM MeTOAOM cCrneKTpodoToMeTpun
y 60 nauuneHTOB C BrepBble BbiABNeHHOW bl u He npuHMmaio-
WMx aHTUTMpPeoraHble npenapatbl [13]. bbino yctaHoBREHO,
UTO OOLWMIA AHTVOKCUAAHTHDBIN CTaTyC, YPOBEHb KapOOHMIIb-
Horo 6eska, HAEKC OKUCIINTENbHOIO CTPECCa, a TakKe COoT-
HoleHWe AncynboUaA/HAaTUBHBINA TUON N Ancynbdra/odmn
TWOA BbiWe Y NauneHToB ¢ bl yem B KOHTPONbHOM rpynmne.

Jpyroe npocnekTuBHoe uccnegosaHue [14], nposeaeH-
HOe TaKXe C MOMOLLbIO CNeKTPOPOTOMETPNYECKOrO METO-
[a, C BKIoYeHneM 34 MauneHTOB C BepBble BbIABIEHHbIM
rMNepTMpPEeO30M NOKasaso, YTo KOHLEHTPaLUs Mas0H08020
OuaneOe2udd B KPOBW BNUSET Ha PEAKTMBHOCTb ayTOAHTU-
TeN K OKUCIUTENbHO-MOoANdULMPOBAHHON KaTanase, Cro-
COOCTBYS HAPYLLEHMIO aHTUOKCAAHTHOIO Npoduaa 1 Npo-
rpeccupoBaHnio ayTOUMMYHHOTO BocnaneHns npu bl

WmetoTcs egrHMYHble NyO6nMKaLmMmn NCCnefoBaHmia, npo-
BE[IEHHbIX y NMaumeHToB ¢ Bl 1o 1 B AMHaMKKe neyeHnsa aHTK-
TUPEOVAHBIMU NPenapaTaMu, KOTopble eMOHCTPUPYIOT, UTO
yXe uepes 3 Mec Nnocse TMPeoCTaTMYeckon Tepanuy NHrMobu-
pyeTca 06pa3oBaHMe KNCIOPOAHbIX PAAUKANIOB 1 CHXKAETCA
JKCMpPeccus OoTprLaTeNIbHOTO PEerynsTopHoro Gefika octe-
OMnoHTMHa [15]. B TO e Bpems apyrve aBTopbl OOHapYKuu
YBENIMUEHME YPOBHEW CyrnepoKCcUAAMCMYTa3bl M KaTanasbl
B Mna3me KpoBW y nauueHToB ¢ bl ¢ KopoTKon npogomku-
TeNbHOCTbIO (1-2 Mec) neyeHna METUMA30JIOM MO CPABHEHMIO
CO 34,0POBbIMY CYyObEKTaMM, MPY STOM OXKUAAEMOE yBesnye-
HMEe aHTUOKCUIAAHTHbBIX GEPMEHTOB HE MPOMNCXOAUIIO, Hanpo-
TVB, YPOBHU FNyTaTUOHMEPOKCMAA3bl U FNyTaTUOHPEAYKTa-
3bl 6bIIM CHUXeHBI [16]. Mpy 3ToM A0 CMX NOp OTCYTCTBYIOT
NCCNeOBaHUA KONMMYECTBEHHOWN OLIEHKM Myna NepBUYHbIX
1 BTOprYHbIX ADK, a TaKkKe KMHETUKU 1X 06pa3oBaHMs B 3a-
BMCMMOCTU OT KOMMEHCALMU rMnepTmpeo3a npu KOHcepBa-
TUBHOM neueHnn bl, uTo npeacTaBnAeTcs 0COH6eHHO 3HAUU-
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MbIM B KJIMHUYECKOM acneKkTe nogaepKaHna ayTouMMyHHOIo
BOCMasieHVsA Npu peuuarse 3aboneBaHus.

MN3BeCTHO, UTO NIOUMTEHVNH OKUCIAETCA U NIIOMUHECLINPY-
€T TO/IbKO Nopf BMAHWEM CYNepoKCuAa-pajrikana, KoTopbli
onpegenaetca Kak nepsuyHaa ADK n cnHTe3snpyetca B cu-
cteme NADPH-okcmaasbi [17]. Y naumeHnToB ¢ Bl He3aBucumo
OT KOMMNeHcauumn runeptnpeosa aktmeHoctb NADPH-okcu-
[Ja3HOro KOMIMJIeKCa y»Ke B COCTOAHWUM OTHOCUTESIbHOIO No-
KOsl HeMTPODUIIOB XapaKTEPM3YETCA KaK NoBbllweHHas. Mpu-
yeM MpV OOMOMHUTENBHOW WMHAYKUUN «PeCcrnupaTopHOro
B3pbiBa» C MOMOLLbIO ONCOHM3MPOBAHHOIO 3IMO3aHa OCTa-
€TCA NOBbILEHHOW KakK y nauneHToB ¢ bl B coctoaHnn megu-
KaMeHTO3HOr 0 3yTUpPeo3a, Tak 1 NPy HEKOMMEHCUPOBAHHOM
runeptupeose. CokpalleHne BPemMeHM BbIXOAA Ha MaKCu-
MyM Ha GOHe aHTUTEHHOW CTUMYNAUUN HEUTPOdUOB (3u-
MO3aH-MHAYLMpPOBaHHasA MOUNIEeHNH-3aBUCMAs XEMUIO-
MMHecUeHUus) y nauneHToB ¢ bl xapaktepusyet Hanuune
pe3epBHOI CMOCOHBHOCTY METAaBONNYECKON CUCTEMBI KITETOK
K MOBbILEHMIO YPOBHA MPOAYKUUN CynepoKcua-pagnkana
He3aBMCMMO OT KOMMeHcauuu runeptmpeosa. Cnegyet oT-
MEeTUTb, YTO MOC/Ie VHAYKUMW XEeMUTIOMUHECLIEHTHOTO OT-
BETa HENTPOPWIOB y NALMEHTOB C HEKOMMEHCMPOBAHHbBIM
rmnepTupeosom (peumaus 3aboneBaHUs)) ONCOHU3MPOBAH-
HbIM 3IMO3aHOM He TOJIbKO 3aMefJIfAeTCA Bpems pearupo-
BaHWs Ha CTUMYJ1, HO U elle 6onbLie BO3pacTaeT CyMMapHoe
KONMYEeCTBO MPOAYLMPYEMbIX MEPBUYHBIX U BTOPUYHbBIX
AOK B cpaBHeHUM ¢ nayueHTamu ¢ bl B coctoAHUN megu-
KaMeHTO3HOro 3yTupeosa. B 10 e Bpema y naumeHTOB
C HEKOMMEHCUPOBAHHBIM TMMEPTUPEO3OM B HenTpodunax
OoTMeuveHa boniee NHTEHCVBHAsA, YeM Y MALVEHTOB C KOMIMEH-
CMPOBaHHbIM FMNepTUPEe030M, NpoayKUua BTOprUHbIX ADK,
YTO CBUAETENbCTBYET O BbICOKOM LIUTOTOKCMYECKOWN aKTUB-
HOCTU HEeNTPOGUNOB B rnepTrpeongHyio ¢pasy br.

C nomoLLbio KOPPENALMOHHOIO aHan13a Takxe nokasa-
HO, UTO eCnn NPY KOMMEeHCMPOBAHHOM rnnepTupeose ceT4
cTumMynupyeT Tonbko akTnsHoctb NADPH-okcngassbl, To npu
HEeKOMMEHCMPOBAHHOM rMMNepTMpPe03e AaHHbI FOPMOH CTU-
MyNUpYyeT CUHTE3 1 NEePBUYHBIX, U BTOPUYHbIX ADK. MoXKHO
NpPeanonoXnTb, YTO Y MaLMEHTOB C KOMMEHCUPOBAHHbIM
rMNepTMpeO3oM MMMyHoMoaynupyowme 3bdekTsl TaMa-
30M1a peanusyloTca No ABYM MeXaHM3MaM: IMKBUAauua Tu-
PEeOTOKCMKO3a 1 MHTMOMpoBaHVe 06pa3oBaHNA NEPBUYHDBIX
1 BTOPUYHbIX CBOOOAHbBIX paguKanoB Ha GparoLnTUpyoLWwmnx
KneTkax MMMyHHOW cuctembl. Ho, Buamnmo, nocnegHuin Bbl-
paxkeH cnabo, Tak Kak KynipoBaHVe rmnepTnpeosa He co-
NPOBOXJaNl0Cb BOCCTaHOB/IEHMEM NapaMeTPOB OKCUAATUB-
HOrO CTpecca A0 KOHTPOJIbHbIX 3HAUEHUN.

Boicokun ypoBeHb npogykuuu A®K Hentpoduna-
MM y naumeHtoB ¢ Bl onpepensetca ocobeHHOCTAMM
UX BHYTPUKNETOYHOro MeTabonum3ma. Tak, y MauueHTOB
c bI' B HelTpodumnax noBbileHa aKTMBHOCTb BCEX MCCe-
ayembix NADP-3aBucumbix ¢epmeHTOB. VIMEHHO MOBbI-
WeHHbIN ypoBeHb cuHTe3a NADPH B pa3nnyHbix meTabo-
NIMYECKUX NpoLeccax 1 ABNAETCA OCHOBOW ANA aKTUBaLum
NADPH-okcugasHoro komnnekca [18, 19]. NMpuyem y 6onb-
HbIX C HEKOMMEHCUPOBAHHbIM FTMNEPTMPEO30M aKTUBHOCTb
NADP-3aBMCMMbIX OerngporeHas B HeuTpodunax eue
Bbllle, YeM Y MALUEHTOB C KOMMEHCUPOBAHHbIM rMNepTu-
peo3om. AktnsHoctb NADPH-okcmaasbl n cMHTE3 nepBuu-
Hbix AOK y faHHOW KaTeropmm nauueHToB 6yayT Bbille, YTO
Mbl 1 JOKa3aau C MOMOLLbI XEMUTIOMUHECLIEHTHOIO MeTO-
Ja. B3anmocaAsb mexagy aktmBHOCTbiO NADP-3aBucrmbix
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bepmeHTOB 1 ypoBHeM cnHTe3a ADK B HeMTpodunax Takxe
noATBepPXAAaeTca pe3ynbTaTaMmu KOppenAauMoHHOro aHanm-
3a. Kpome Toro, npu BI' B HelTpodmnax KpoBu MeHAETCA
akTMBHOCTb NAD-3aBUCUMBIX GpepMeHTOB, QYHKLMA KOTO-
pbix B GOMbluel CTEMEHV OPUEHTMPOBAHA Ha JHEpreTu-
yeckue npoueccol. Tak, CH/XKEHME aKTUBHOCTM a3po6HON
peakunn JIAT (TonbKo y NaLUEHTOB C KOMMEHCUPOBaHHbIM
rMNepTUPEO30OM) U yBENMUYEHNE AKTUBHOCTM aHa3pO6HOM
peakuuu (B obenx rpynnax 605bHbIX) JaHHOTO pepMeHTa
XapaKTepur3yeT NOBbIEHVE NHTEHCUBHOCTM aHa3pobHOro
rMYKOMMN3a 1, COOTBETCTBEHHO, GYHKLMOHaNIbHON aKTUBHO-
CTU HeNTPOPUNOB (B YaCTHOCTU, parounTos n GopmmnpoBa-
HUe BHEKJIETOYHbIX JIOBYLIEK HelTpodunos) [20].

[ononHuTtenbHo B HenTpodunax nauneHToB ¢ bl BbiAB-
naeTcA nosbllweHne yposHen aktusHoctv MAlL NAD-TAr
n NADH-MAT (8 06eux rpynnax 60JibHbIX), @ TaKXKe aKTUB-
Hoct NADH-TAI (Tonbko npyv HEKOMMNEHCMPOBAHHOM U-
nepTtupeose). MNpuuem 6onee BbipakeHHasa akTMBaLusa 06-
MEHHbIX MPOLIEeCCOB B MUTOXOHAPUANIbHOM KOMMNapTMEHTe
(3a cuet akTmBauuu NADH-TAI) HeliTpodunos y nauneHToB
C HEKOMNEHCUPOBAHHbIM FTMNEPTMPEO30M CBUAETENbCTBY-
eT 00 aKTMBaLMUN KOMMEHCATOPHbIX MEXaHN3MOB UHIMOU-
pOBaHMA NEePEKNCHOrO OKMUCAEHNA NTUNUAO0B B rmnepTrpe-
ougHyto ¢asy bl. Takxke Heob6x0ANMO OTMETUTb, UTO eCcnn
Yy NauneHTOB C KOMMEHCMPOBaHHbIM rMnepTupeosom ceT3
NONOXUTENIbHO B3aMMOCBA3aH C akTmBHocTblo NADP-3a-
BUCUMbIX AErmgporeHas, To MpuM HEKOMMEHCMPOBAHHOM
rmnepTnpeose ropmMoHbl LWHUTOBUAHOW Kefe3bl MONOXKM-
TENbHO KOPPEeNnupyloT C ypoBHAMU akTuBHOCTM 1 NADP-
1 NAD-3aBMCKMbIX GepPMEHTOB.

3adurKcMpoBaHHblE  3aKOHOMEPHOCTM  Obpa3oBaHUA
CBOOOAHbIX paguKanos y nauueHToB ¢ Bl B 3aBucMmocTu
OT KOMMEeHCaUuun rmneptTupeosa CyLecTBEHHO AOMNOJHAT
MMMYHOMaTOreHEeTMYECKY0 KOHLeNuuio agantauum Hew-
TPOdUIOB K CUCTEMHBIM U3MEHEHVAM TUPEOULHOIO CTaTyca
NPy KOHCEPBATUBHOM fleyeHnn 3aboneBaHuns. Boicokuin cu-
CTEMHbIV YPOBEHb 06Pa30BaHUs MNEPBUYHbBIX 1 BTOPUYHbBIX
AOK y naumeHToB ¢ bl Ha doHe nopfepxumBaioLLen 103bl TW-
ama30Jia MOXET ABMATbCA He TONbKO AOMONIHUTEIbHbIM VH-
OVKaTOPOM MPOrpeccMpoBaHuA ayTOMMMYHHOIO npouecca
1 peunanBa rmnepTuUpeosa, HO 1 PacKkpbiBaeT OrpaHNYeHUA
UMMYHOMOZYNMPYWUX 3bPEeKTOB aHTUTUPEOUIHbIX Npe-
napaToB, onpenenss MULWEHN STUOTPOMHOIO nevyeHns 3ab6o-
neBaHuA.

YmeHbleHne o06pa3oBaHMsA CBOOOAHbBIX pPajnKanos
Ha poHe TMPeOoCTaTUUYECKOW Tepanun NrPaeT BaXkHYyO Posib
B T-kneToyHom oTBeTe npw BI, HO B TO e Bpemsl MOXeT ObiTb
TECHO CBAA3aHO C OC/labneHnemM KOMMIeMeHT-UHAYLIMPOBaH-
HOro MOBPEXAEHNA TMPEOLMTOB. YUMTbIBAsA TECHYIO CBA3b
mexgy ypoBHem AQK n uHMUMaumern MMMYHHOTO OTBETa,
M3MEHEeHVA NnoKasaTeneln OKCMAATMBHOIO CTpecca Heobxo-
OVIMO NCCNefoBaTth N B aCNeKTe COCTOAHUA NHTPaTUpPeoua-
HOrO MMMYHWTETa B 3aBUCMMOCTU OT CUibl AedeKTa cneuu-
bUUHBIX perynaTtopHbix T-KNeToK.

Llenecoobpa3sHbiMy NpeacTaBnsioTcA NCCIeOBaHNA pa-
AviKan-npoayuvpyowen GpyHKUMM HeNTpodunoB v MOHo-
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OPUTMHAJIbHOE NCCNEAOBAHUME

LUMTOB Nepudepryeckolri KpOBU B acMeKTe MHIIMOpoBaHMA
06pa3oBaHNA CBOOOAHBIX KUCIOPOAHbIX PAfMKaN0B B NCXO-
e AnuTeNbHOW TUPEeOoCTaTUYeCKON U PaaNOHYKNNAHONW Te-
panun bl, KoTopble MOryT NMeTb 3HaYeHMe B KIMHNYECKOMN
MPaKTVKe NPY NPOrHO3UPOBaHUN 3P HEKTMBHOCTY ANNTENb-
HOM KOHCEpPBATMBHOW Tepanuu 1 BEPOATHOCTU peuunanBsa
yXe B febtoTe 3abonesaHus.

3AKNIOYEHUE

YcTaHOBNEHbI OCOGEHHOCTN MeTaboNMYecKnx Mexa-
HU3MOB XEMUJTIIOMUHECLIEHTHOW peakuuy HenTpodumnos
y naumeHToB ¢ bl npu KoHCcepBaTMBHOM Tepanun TMamaso-
JIOM B 3aBUCUMOCTM OT KOMMeHcaumm runeptupeosa. O6-
Hapy»KeHO, YTO NPU HEKOMMEHCMPOBAHHOM runepTMpeose
(peunane 3aboneBaHNs) akTMBMPOBaHbI GepPMEHTATUBHbIE
peakuunn, XapakTepusyoLme MHTEHCBHOCTb aHa3POOHbBIX
1 a3poOHbIX NpoLeccoB. HapyLieHUs KUCNIOPOJHOro MeTa-
6onvn3ma HeTpodunos neprdpepmnlyeckor KpoBm y nauu-
€HTOB B COCTOAHUN MEeAMKAMEHTO3HOro 3yTupeosa npeu-
MyLLECTBEHHO 3aTparmBatoT NepBMYHOE 3BEHO NPOAYKLUMI0
CYyNepoKCUAHbIX PagUKanoB, YTO CONPAXKEHO C KOMMeHCa-
uMen rMnepTupeosa U MMMYHOCYNPECCHBHbBIM 3bdeKkTom
TMamasona. Y naymeHToB C peunanBoM runeptmpeosa ot-
MeualTcA bonee Bblpa)KeHHbIE U3MEHEHMA B MPOAYKLMM
BbICOKOSHEPreTMYeCKNX OKCUAAHTOB He TOJIbKO Ha Ha-
YasibHOM 3Tane OKUC/IUTENbHbIX Peakuuil, HO N Ha YPOB-
He npoaykuun BTOopuuHbiX AODK, cBugeTenbCcTByOLWME
06 aKTUBALMM MMMYHOJSIOTMYECKNX MEXAHU3MOB CUCTEM-
HOro KNeToyHoro pearnpoBaHusa. CTaHOBUTCA OYEBUAHDIM,
YTO LMTOMATOreHHOoe AeNCTBNE HENTPOPUIIOB B reHepaunn
AOK npu BI' MoXeT 6bITb OAHUM 113 BEKTOPOB MATOrEHETU-
Yyeckoro neyeHus 3abonesaHus.

AONOJIHUTENIbHAA UHOOPMALINA

Cornacve naumneHToB. Bce nccnepoBaHus BbiMosHEHbI ¢ MHGOPMUPO-
BaHHOIO COrNacusA UCMbITYeMbIX Y B COOTBETCTBUM C XeNbCUHKCKOW AeKna-
pauuen BcemmpHoi accoymaumm «3Tmyeckme NpUHLMNbI NPoBeeHNA Ha-
YUYHbIX MEAVNLNHCKIX NCCNefoBaHMI C yYaCcTUEM YeloBEKa» C MornpaBKaMu
2013 r. n «[paBunamu KNMHUYECKoN NpakTuKu B Poccniickon Oepgepaumm,
yTBepaeHHbIMM [prkazom Munsgpasa PO ot 19.06.2003 r. N 266.

UcTouHnkn ¢unHaHcnpoBaHua. ViccnefoBaHvie BbIMonHeHo npu ¢u-
HaHCOBOM obGecneyeHun 1 pecypcax nabopaTopriv MOSIEKYNIAPHO-KNETOY-
Hol dusmonorum n natonorun PegepanbHOro NCCIEAOBATENBCKOTO LiEH-
Tpa «KpacHospcKni HayuHbIl LeHTp Cnbupckoro otaeneHns Poccuinckon
aKajemmu Hayk», obocobneHHoe noppasgenenve «HUW meanumHcKux
npo6nem CeBepar, KpacHosapck, Poccuiickas Oegepauus.

KoH®nNuKT mHTepecoB. ABTOpblI AEKNapupyloT OTCYTCTBME ABHbIX
N MOTeHUMaNbHbIX KOHGIVKTOB MHTEPECOB, CBA3aHHbIX C CodepKaHneM
HacTosALWEN CTaTbM.

YuacTtme aBTopoB. [lyanHa M.A. — nonyyexune, aHanns AaHHbIX, UHTEP-
npeTauus pe3ynbTaToB, HamnvcaHve ctatby; CaBueHKo A.A. — KoHUenuus
N An3aliH UCCNeAoBaHNA, BHECEHME B PYKOMUCh CYLLIECTBEHHOW (BaXKHOW)
NPaBKM C LieNblo NOBbILWEHWA Hay4YHOWN LieHHOCTU cTaTby; [oragmH C.A. —
KOHLenuus 1 an3aiH NccnefoBaHus, BHECEHME B PYKOMUCh CyLLECTBEHHON
(BaXHOM) MpaBKK C LieNblo NOBbIWEHNA HAay4YHOW LIeHHOCTU CTaTby; MBO3-
nes U.W. — nonyyeHune n uHTepnpeTauns pesynsTaTos.

Bce aBTOpbI 0006pUNN dMHANBHYIO BepCUio CTaTby nepes nyonnkawm-
e, Bblpa3unn corfacre HecT OTBETCTBEHHOCTb 3a BCe acneKTbl paboThl,
noApasyMeBaloLLyio HafJIexallee U3yyeHue 1 pelleHre BONPOCoB, CBA3aH-
HbIX C TOYHOCTbIO U BOBPOCOBECTHOCTbIO NMOOOI YacT PaboThI.
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AIM: Hashimoto thyroiditis (HT) is the most common cause of goiter and acquired hypothyroidism in children and adoles-
cents living in iodine-sufficient regions. In this study, we aimed to investigate the coexistence of other accompanying auto-
immune diseases in patients aged 5-18 years who were diagnosed and followed up at the Pediatric Endocrinology Clinic of
our hospital.

MATERIAL AND METHODS: A total of 220 patients aged 5-18 years who were diagnosed with HT at the Pediatric Endocri-
nology Clinic of the University of Health Sciences Ankara City Hospital. Patient’ age at admission, sex, family history, com-
plaints at admission, comorbidities, physical examination and laboratory findings, and clinical follow-up information were
retrospectively reviewed.

RESULTS: Of the 220 patients, 77.7% were female and 22.2% were male, with a mean age of 13.8+3.3 years. Of the 51.4 had
euthyroidism, 40.4% had subclinical hypothyroidism,and 8.2% had overt hypothyroidism, respectively. Anti-thyroid perox-
idase antibody was detected in 97% of patients and anti-thyroglobulin antibody (anti-Tg) was detected in 74% of patients.
There was a family history of autoimmune disease in 36.4% of the patients. Autoimmune disease were present in 45 pa-
tients (20.4%). The most common autoimmune diseases in the patients were type 1 diabetes mellitus (T1DM) (14%), celiac
disease (5%), skin diseases (2.7%), and rheumatologic diseases (1.3%). No statistically significant differences were found
between the sex, age at diagnosis, current age, family history of autoimmune disease and thyroid function status of patients
with HT and TIDM.

The mean age of the patients followed up with HT with and without additional autoimmune disease was similar (p=0.644).
In both groups, female sex was dominant. However, the number of male patients (35.6%) in the group with additional au-
toimmune disease was statistically significantly elevated than the group without autoimmune disease (19.9%) (p=0.016).
The rate of subclinical hypothyroidism was statistically significantly elevated in the group without additional autoimmune
disease (p<0.001). A statistically significant relationship was found between elevated Anti-Tg and additional autoimmune
disease (OR=2.32 (95% Cl; 1.16-4.56). The prevalence of additional autoimmune disease was increased 2.32 times in patients
with elevated anti-Tg levels.

There was no statistically significant correlation between the sex of the patients, their thyroid function status and thyroid
autoantibodies (p=0.507). However, the prevalence of celiac disease was statistically significantly elevated in female patients
(43.5%) than in male patients (6.7%) (p=0.014). In addition, the prevalence of T1DM was found to be statistically significantly
elevated in males (93.8%) compared to females (52.2%) (p=0.007). 13.3% of patients with additional autoimmune disease
were under the age of 10 and 64.4% were above the age of 10, this was statistically significant (p<0.01). T1DM was the most
common autoimmune disease in both groups.

CONCLUSION: As shown in our study, autoimmune diseases, especially TIDM and celiac disease, are associated with HT.
It should be kept in mind that there is an increased risk of autoimmune disease in HT that affects both sexes and increases
with age. In particular, regular follow-up of HT patients with elevated anti-Tg levels in terms of autoimmune disease develop-
ment is important in terms of earlier diagnosis of diseases and reducing their morbidity.

KEYWORDS: Hashimoto thyroiditis. Autoimmune disease. Type 1 diabetes mellitus. Anti-thyroid peroxidase antibody. Anti-thyroglobulin
antibody.

INTRODUCTION

HT is the most common cause of goiter and acquired hy-
pothyroidism in children and adolescents in regions where
iodine exists at sufficient amounts. Although autoimmunity
plays roles in the pathogenesis, genetic predisposition and
environmental factors are also important [1].

Patients are diagnosed with the presence of goiter and
increased thyroid autoantibodies in sera. The application
to a physician may be because of clinical findings based
on decreased thyroid functions e.g. goiter, weakness, dry
skin, constipation, decreased academic performance or

non-thyroid causes e.g. alopecia, vitiligo, atopy, and depres-
sion. In HT, clinical manifestation may range from euthy-
roidism to overt hypothyroidism and hyperthyroidism [2].

It is already known that cellular and humoral immune
response play roles in the etiopathogenesis of HT, and in its
association with other autoimmune diseases [3]. There are
few studies reporting that HT may be associated with
non-thyroid autoimmune diseases. Most studies, which in-
vestigated the coexistence of HT and other autoimmune
diseases, were conducted in the adult patient population,
and examined the prevalence of HT in nonthyroid autoim-
mune diseases [4, 5].
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In the present study, the purpose was to investigate
the coexistence of other accompanying autoimmune dis-
eases in patients with HT.

MATERIALS AND METHODS

A total of 220 patients who were aged 5-18 years, di-
agnosed with HT in the Pediatric Endocrinology Clinic
of the University of Health Sciences Ankara City Hospital,
were included in the study. The age at admission, sex, family
history, complaints at admission, co-morbidity, physical ex-
amination, laboratory findings, and clinical follow-up data of
patients were reviewed retrospectively in their files.

Ethics statement: The study was approved by the Health
Sciences University Ankara City Hospital Clinical Research
Ethics Committee as the subject of the thesis on 27.06.2019
(account decision: 2019-216).

The autoimmune disease symptoms and laboratory find-
ings in patients with HT were recorded as pernicious anemia,
autoimmune hepatitis, TIDM, celiac disease, arthropathies,
connective tissue diseases, skin diseases, Addison Disease,
multiple sclerosis, and inflammatory bowel disease. Patients
with missing file data and those with chromosomal abnor-
malities were not included in the study.

The diagnosis of HT was made with anti-TPO and/or an-
ti-Tg positivity; and sT4, TSH, and thyroid autoantibodies,
hemogram, fasting blood glucose, AST, ALT, and LDH values
were examined in all cases. Anti-tissue transglutaminase IgA
and serum IgA positivity were also investigated; and thyroid
ultrasonography (US) results of all patients were evaluated.

The positivity and numerical values of the anti-TPO
(>60U/mL)andanti-Tg (>4.5IU/mL) antibodies of the patients
were also recorded. The positivity of one of the two antibod-
ies was sought for the diagnosis of HT. Clinically, according
to the thyroid hormone levels, euthyroidism was classified
as [sT4 normal (N) (0.86-1.4 ng/dL), TSH N (0.64-6.27 mU/L)],
subclinical hypothyroidism  (sT4 N (0.64-6.27 mU/L)].
86-1.4 ng/dlL), increased TSH (>6.27 mU/L)), overt hypothy-
roidism (sT4 low (<0.86 ng/dL), increased TSH (>6.27 mU/L),
and hyperthyroidism (sT4 increased (>1.4 ng/dL)), and TSH
suppressed (<0.64 mU/L)).

Those who had signs of thyroiditis on thyroid ultra-
sonography (increased thyroid gland size or atrophy, hy-
poechogenicity, nodularity separated with echogenic septa
in the parenchyma, pseudonodules with lymphocytic infil-
tration and irregularity in gland contours, increased or de-
creased vascularization) were recorded.

The data analysis was performed with the SPSS (Statistic
Package for Social Sciences, Chicago, IL, USA) 22.0 package
program. Descriptive statistics were presented as mean
+ standard deviation for continuous variables, and num-
bers and percentages for categorical variables. Whether
the distribution of the continuous variables complied with
the normal distribution was evaluated with the Kolmogorov-
Smirnov Test. When there was a normal distribution,
the means were evaluated with the Independent Samples
T-test, and the Chi-Square Test or Fisher’s Exact Test was used
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Table 1. Demographic, Clinical, and Laboratory characteristics of patients
diagnosed with HT

(n=220)

Age (years)
Mean=SD (min-max) 13,8+3,3(5-18)
Sex

Male 49 (22,2%)

Female 171 (77,7%)
Presence of Family History 80 (36,4%)
Function Status

Hypothyroidism 18 (8,2%)

Subclinical 89 (40,4%)

Euthyroidism 113 (51,4%)
TSH 7,6+11,6
T3 4,06+1,9
T4 1,27+0,3
Anti-Tg 716,9+3017,6
Anti-TPO 3039,1+4602,1

TSH: Thyroid Stimulant Hormone, T3: Triiodothyronine, T4: Thyroxine,
Anti-Tg: Anti-Thyroglobulin Antibody, Anti-TPO: Anti-Thyroid Peroxidase
Antibody.

The data are shown as Mean+SD, numbers (%).

to compare the categorical variables. Factors associated
with autoimmune disease were analyzed with the Logistic
Regression Analysis, and the results were considered statisti-
cally significant at p < 0.05.

RESULTS

Among the 220 patients who were included in the study,
77.7% were female, and 22.2% were male, and had a mean
age of 13.8+3.3 years. There was a family history of auto-
immune disease in 36.4% of the patients. It was found that
51.4% of the patients were euthyroidism. Thyroiditis find-
ings in thyroid ultrasonography were present in 210 (95%)
of the patients. Anti-TPO was detected in 97% of the pa-
tients, and anti-Tg was positive in 74%. The mean anti-TPO
antibody level was found to be 3039.1+4602.1 U/mL, and
the mean anti-Tg level was 716.9+3017.6 IU/mL. The demo-
graphic, clinical, and laboratory characteristics of the pa-
tients are given in Table 1.

A total of 8.2% of the patients had overt hypothyroidism
(elevated TSH, low sT4), 40.4% had subclinical hypothyroid-
ism (elevated TSH, normal sT4), and 51.4% had euthyroidism
(normal TSH and sT4).

The most common complaint of the patients was swell-
ing in the neck at a rate of 15.1%, weakness 12.7%, weight
gain 9.1%, paleness 9.1%, tremor 6.8%, chest pain 5.5%, loss
of appetite 5%, palpitation 5%, irregular menstruation 5%,
hair loss 4.5%, headache 3.6%, shortness of breath 2.7%,
constipation 2.7%, and short stature 2.7%, respectively.
There were no complaints in 23 patients (10.5%), and they
were diagnosed during routine screening tests.
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Additional autoimmune disease was presentin 45 (20.4%)
of the 220 patients who were examined with Hashimoto
Thyroiditis. The most common autoimmune disease T1DM
in the patients was with 14%, celiac disease with 5%, skin
diseases with 2.7%, and rheumatologic diseases with 1.3%.

The mean age of the group with and without addi-
tional autoimmune disease was similar (p=0.644). Female
sex was dominant in both groups. However, the number
of male patients (35.6%) was statistically significantly elevat-
ed in the group with additional autoimmune disease than
in the group without (19.9%) (p=0.016) (Table 2).

The thyroid function status of the patients was similar-
ly euthyroidism in the group with and without additional
autoimmune disease. However, although 66.6% patients
with additional autoimmune disease were found to be eu-
thyroidism, 47.4% of them without additional autoimmune
disease were euthyroidism (p<0.001). The rate of subclinical
hypothyroidism was elevated at a statistically significant
level in the group without additional autoimmune disease
(p<0.001). No significant relations were detected between
elevated anti-TPO and presence of additional autoimmune
disease (OR=0.13 (95% Cl; 0.01-1.03)). However, statistically
significant relations were detected between elevated an-
ti-Tg and additional autoimmune disease (OR=2.32 (95% CI;
1.16-4.56). The prevalence of additional autoimmune dis-
ease increased 2.32 times in patients with elevated anti-Tg
levels (Table 2).

Among the patients who had additional autoimmune
disease, 35.6% were male, and 64.4% were female. The mean
age of the female patients was 13.1£3.7, and that of the male
patients was 13.9£3.0 years.

The prevalence of celiac disease was elevated at a sta-
tistically significant level in female patients (43.5%) than

in males (6.7%) (p=0.014). The prevalence of T1DM was el-
evated in males (93.8%) and females (52.2%) at statistically
significant levels (p=0.007) (Table 3).

A total of 13.3% of the patients who had additional au-
toimmune disease were under the age of 10, and 64.4%
were above the age of 10, which was found to be statistically
significant (p<0.01). The female sex was dominant in both
groups. Similarly, thyroid function status was dominated
by euthyroidism in both groups. No statistically significant
differences were detected between thyroid autoantibod-
ies, diabetes autoantibodies, and celiac autoantibodies.
T1DM was the most common autoimmune disease in both
groups, and there were no statistically significant differences
in the prevalence of T1DM, rheumatologic disease, skin dis-
ease, and celiac disease. The relations between autoimmune
disease and age in patients who had a diagnosis of HT are
shown in Table 4.

DISCUSSION

It was shown in the present study that approximately
20% of the patients who were diagnosed with HT in child-
hood had additional autoimmune diseases (most common-
ly TIDM) accompanied by celiac disease. It was also found
that male and female patients are at risk in the development
of additional autoimmune disease, and the prevalence
of additional autoimmune disease increased 2.32 times es-
pecially in patients with elevated anti-Tg levels.

There are few studies which show the association of HT
with non-thyroid autoimmune diseases [4, 5, 6]. Ruggeri
et al. compared the data of 1053 patients of whom 500 adult
and 553 child/adolescent patients who had newly diag-
nosed HT, and showed that female sex was dominant in both
groups; however, this was significantly more in adults.
Hypothyroidism had an elevated percentage in adults when

Table 2. Characteristics of patients with and without accompanied autoimmune diseases in patients diagnosed with HT

No additional autoimmune

Additional autoimmune

disease (n=175) disease (n=45) P

Age (years)

Mean=SD (min-max) 13,9+3,3 (5-18) 13,6+3,2 (5-18) 0,644*
Sex

Male 33(19,9%) 16 (35,6%) 0.016**

Female 142 (81,1%) 29 (64,4%) !
Function Status

Hypothyroidism 13 (7,4%) 5(11,1%) 0,059%*

Subclinical 79 (45,1%) 10 (22,2%) <0,001%**

Euthyroidism 83 (47,4%) 30 (66,7%) <0,001%**
TSH 7,4+9,1 8,2+21,6 0,804*
T3 4,0+2,1 4,1+1,4 0,783*
T4 1,1+£0,36 1,1£0,3 0,807*
Anti-Tg 815,3+3651,2 334,1+553,8 0,432*
Anti-TPO 3348,1+4947,4 1837,6+3259,4 0,014*
Thyroid US 169 (96,6%) 41 (91,1%) 0,117%*

TSH: Thyroid Stimulant Hormone, T3: Triiodothyronine, T4: Thyroxin, Anti-Tg: Anti-thyroglobulin antibody, Anti-TPO: Anti-thyroid peroxidase antibody,

Thyroid US: Thyroid ultrasonography
The data are given as Mean=SD, and numbers (%).
* Independent Samples t-test, ** Chi-Square or Fisher’s Exact Test
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Male (n=16) Female (n=29) p

Age (years)

Mean+SD 13.14£3.7 13.91£3.0 0.418*
Function Status

Hypothyroidism 2(12.5%) 3(10.3%)

Subclinical 5(31.3%) 5(17.2%) 0.507**

Euthyroidism 9 (56.3%) 21 (72.4%)
TSH 12.6+£34.0 5.8+10.0 0.319*
T3 4.1£0.7 4.2+1.8 0.659*
T4 1.2+0.1 1.1£0.3 0.400*
Anti-Tg 207.24231.3 397.5£654.7 0.338*
Anti-TPO 2403.0+4146.4 1525.69+2683.35 0.394*
Thyroid US 15 (93.8%) 26 (89.7%) 0.644**
Anti-GAD 3.4+7.1 11.5£22.3 0.467*
Anti-tissueTG 43+16.7 35.6+67.9 0.044*
Celiac Disease 1(6.7%) 10 (43.5%) 0.014**
Rheumatologic disease 0 (0%) 2 (6.9%) 0.283**
Skin disease 0 (0%) 4(13.8%) 0.120%*
Type 1 Diabetes 15 (93.8%) 16 (52.2%) 0.007**

TSH: Thyroid Stimulant Hormone. T3: Triiodothyronine. T4: Thyroxine. Anti-Tg: Anti-thyroglobulin antibody. Anti-TPO: Anti-thyroid peroxidase antibody.
Thyroid US: Thyroid Ultrasonography. Anti-GAD: Anti-Glutamate Decarboxylase Antibody. Anti-tissueTG: Anti-tissue transglutaminase

The data are given as Mean=SD. and numbers (%).

* Independent Sample t-test

** Chi-Square or Fisher’s Exact Test

Table 4. Autoimmune Disease and age relation

<10 years of age (n=6) >10 years of age (n=39) P

Sex

Male 3 (50%) 13 (33.3%) 0.427%

Female 3 (50%) 26 (66.7%)
Function Status

Hypothyroidism 1(16.7%) 4(10.3%) 0.866*

Subclinical 1(16.7%) 9(23.1%)

Euthyroidism 4 (66.7%) 26 (66.7%)
TSH 25.9+55.8 5.5+8.7 0.414%**
T3 3.7+0.8 42+1.5 0.534**
T4 1.2+0.1 1.1+£0.3 0.896**
Anti-Tg 145.5+174.0 357.6+581.6 0.478**
Anti-TPO 530.6+994.7 2038.6+3443.8 0.297%**
Thyroid US 6 (100%) 35(89.7%) 0411*
Anti-GAD 0.5+0.7 8.8+17.0 0.528**
Anti-tissueTG 8.2+18.3 25.5+59.1 0.523**
Celiac Disease 1 (20%) 10 (30%) 0.636*
Rheumatologic Disease 0 (0%) 2 (5.1%) 0.570*
Skin disease 1(16.7%) 3(7.7%) 0.472*
Type 1 Diabetes 5(83.3%) 26 (66.7%) 0.412*

TSH: Thyroid Stimulant Hormone. T3: Triiodothyronine. T4: Thyroxine. Anti-Tg: Anti-thyroglobulin antibody. Anti-TPO: Anti-thyroid peroxidase antibody.
Thyroid US: Thyroid Ultrasonography. Anti-GAD: Anti-Glutamate Decarboxylase Antibody. Anti-tissueTG: Anti-tissue transglutaminase

The data are given as Mean=SD. and numbers (%).

* Chi-Square or Fisher’s Exact Test

** Independent Sample t-test
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compared to children/adolescents who had comorbidities
(41.5% vs. 26.9%). It was also found that euthyroidism is
present in approximately half of the patients [1]. In the study
of Shigesi et al., 10-20% of patients who were diagnosed
with chronic autoimmune thyroiditis and positive anti-thy-
roid antibodies in the general population were female, and
1-2% were male [7]. Similarly, a female predominance was
detected in the present study, and 51.4% of the patients
were euthyroidism at the time of diagnosis. The study sup-
ports our article.

Autoimmune diseases represent a family consisting
of at least 80 diseases, which share a common pathogen-
esis, in which the immune system attacks its own body
organs [6]. In the study that was conducted by Ozsu et al,,
other accompanying autoimmune diseases in the families
of 106 patients that were followed up for HT were exam-
ined and it was found that 35.8% of them had autoimmune
thyroid disease [8]. In the study of Gopalakrishnan et al.,
a family history of autoimmune thyroid disease was detect-
ed in 18 (18.4%) of 98 patients who had HT, 16 had fami-
ly history of hypothyroidism, and 2 had hyperthyroidism.
There was a family history of rheumatoid arthritis in 3 pa-
tients (3.1%) [9]. In the present study, when the family histo-
ry of 220 patients with HT was examined, it was found that
there was a positive family history of autoimmune disease
in 36.4% of the patients. This percentage was elevated than
in other studies. Similarly, the most common autoimmune
disease in the families of our patients was autoimmune thy-
roid disease.

The circulating antibodies against thyroperoxidase are
considered the best serological markers for diagnosing HT,
and are found in approximately 95% of HT patients and
are rare in healthy controls. Anti-TPO titer correlates well
with the number of autoreactive lymphocytes that infil-
trate the thyroid and the degree of sonographic hypoecho-
genicity [10]. The antibodies against thyroglobulin, which
is the most abundant protein of the thyroid gland, are less
sensitive and less specific than anti-TPO [11]. In the present
study, anti-TPO was found in 97% of patients, and anti-Tg
was positive in 74%, which means, anti-TPO antibodies were
more common and at elevated levels. Also in the present
study, a statistically significant relation was detected be-
tween elevated anti-Tg and the presence of additional auto-
immune disease the prevalence of which was increased by
2.32 times in patients with elevated anti-Tg levels. The same
relation could not be shown with elevated anti-TPO.

The clinical characteristics of HT include local and sys-
temic symptoms. When the profound and wide-ranging ef-
fects of thyroid hormones on most organs and tissues are
considered, the symptoms of hypothyroidism are many and
varied [12]. In the study conducted by Demirbilek et al. with
162 children and adolescents who had HT, the most common
complaint was found to be goiter (54.9%) [13]. In the pres-
ent study of ours, similar to other studies, the most common
complaint of patients was goiter with a rate of 15.1%. The re-
sults of the study and other similar studies show the impor-
tance of routine thyroid examination in the diagnosis of HT.

In the study that was conducted by Ruggeri et al. to com-
pare the data of 500 adult and 553 pediatric/adolescent
patients with 1053 newly diagnosed HT, the epidemiolog-
ical distribution of patients who had additional HT-related
autoimmune disease was significantly different in the two
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cohorts. The most common comorbidities in adult patients
were arthropathies (mostly psoriatic arthritis, rheumatoid
arthritis) and connective tissue diseases (mostly Sjogren’s
Syndrome). However, arthropathies and connective tissue
diseases were not found to be significant in the pediatric/
adolescent population, but the most common autoimmune
comorbidities were found to be celiac disease and TIDM [1].
In the present study, additional autoimmune disease was de-
tected in 45 (20%) patients. The most common autoimmune
disease was T1DM with a rate of 14%, similar to the studies
mentioned above. TIDM stems from the autoimmune de-
struction of insulin-producing f cells, and is characterized by
the appearance of insulin and the presence of B-cell autoan-
tibodies [14]. The second most common additional autoim-
mune disease was found to be celiac disease in the present
study with a rate of 5%, skin diseases with a rate of 2.7%, and
rheumatologic diseases with a rate of 1.3%.

The development of autoimmune diseases is affected
by hormones, immunomodulators, and metabolic factors.
Increased previous reports show how countries without el-
evated-calorie diets have a lower predisposition for devel-
oping cancer, autoimmune disorders, obesity, and diabetes.
There is a clear relation between diet and increased autoin-
flammatory and autoimmune events [11]. Although the rela-
tion between HT and diet was not focused on in the present
study, vitamin D deficiency, which is very common in our
country, was found to be the most common non-autoim-
mune disease that accompanied HT at a rate of 26.8%. Also,
obesity was detected in 6.8% of patients, and was the sec-
ond most common non-autoimmune disease that accom-
panied vitamin D deficiency.

Sex and age may be significant risk factors for the de-
velopment of autoimmune diseases. In the present study,
the mean age of the group with and without autoimmune
diseases as well as HT was similar (p=0.644). Female sex was
dominant in both groups. However, the number of male
patients (35.6%) was statistically significantly elevated
in the group with additional autoimmune disease than
the group without additional autoimmune disease (19.9%)
(p=0.016). In the study that was conducted by Ruggeri et al,
adults who had co-morbid HT-related autoimmune disease
were more often female and elderly compared to those
without. In a previous child/adolescent cohort, no differenc-
es were detected in the age between patients with or with-
out additional autoimmune disease; however, the male/fe-
male rate was significantly lower in the former (2.8:1 vs 4.9:1;
p=0.046), in other words, boys/adolescents were considered
to have more risks for additional autoimmune diseases,
which is similar to the present study [1]. Although it is al-
ready known that autoimmune diseases are more common
in women [5], it can be speculated in the light of both our
study and other studies supporting this that boys who are
diagnosed with HT must be carefully monitored for possible
autoimmune diseases.

In the present study, no significant relations were de-
tected between elevated anti-TPO levels and presence
of autoimmune disease; however, a statistically significant
relation between elevated anti-Tg and presence of auto-
immune disease. The prevalence of autoimmune disease
was increased 2.32 times in patients with elevated anti-Tg
levels. The importance of regular follow-up of HT patients
who have elevated anti-Tg levels for the development
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of additional autoimmune diseases was shown with this
ratio.

In conclusion, HT is an organ-specific autoimmune disor-
der with environmental and structural factors triggering au-
toimmune reaction against thyroid antigens in genetically
susceptible individuals. As shown in the present study, other
autoimmune diseases e.g. T1IDM and celiac disease are asso-
ciated with this disease. It must be kept in mind that there is
an increased risk of autoimmune disease development with
age in HT, and this affects both sexs. Regular follow-up of HT
patients (especially male sex with elevated anti-Tg levels)

OPUTMHAJIbHOE NCCNEAOBAHUME

must be performed in terms of the development of autoim-
mune diseases.
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© Y.B. bynaneHko'*, A.P. JleBwunHa? E.E. CaxHoBa'

'OIrbY «<HMUL, sHpokpuHonorum» Munsgpaea Poccun, Mocksa, Poccua
2QrAQY BO «Mepsbiin MTMY num. .M. CeueHoBa» MuH3gpaBa Poccnn (CeueHoBckuin yHuBepcuTeT), MockBa, Poccua

CbIBOPOTOYHbIN TMPEOrNobyNMH ABNAETCA OCHOBHbIM 6LMOMaPKEPOM MOCNEONePaLOHHOIO MOHUTOPUHIA peuunamBa na-
NUANAPHOrO PaKa LWWUTOBUAHON Xene3bl, OAHAKO BbICOKAsA PacnpoCTPaHeHHOCTb 3ab60eBaHnA UKTYET HeOOXOAUMOCTb
NOUCKa HageXHOro nokasatensa Afs NabopaTopHON ANUArHOCTVKIN OMNYyXoeBoro npouecca. [NpucyTcTBre aHTUTEN K TUpeo-
rno6ynriHy oKa3blBaeT BAVAHWE Ha NPOrHO3 3a6o/eBaHns U onpeaenseT BepoATHOCTb PeLAnBa, BMeCTe C TeM MOBIATbL Ha
YPOBEHb aHTUTES C MOMOLLBIO JOCTYMHbIX B HACTOALLEe BPEMA METOAOB HEBO3MOXHO. Yalle paccMaTprBalOTCA TeHAEeHL NN
YPOBHSA aHTUTEN K TMPEOrnobyNiMHy BO BpeMs BbifBIEHUA 3a60/1eBaHNA 1 NOCNe PaguKanbHOro IeUeHUs, HO CYLLeCTBYIOT
pasHornacysa No MHTepnpeTaLuy pesynbTaTtoB. B HacTosAwee Bpema NpeanaraloTcs U UCCNeayIoTcA pasfnyHble afbTepHaTyB-
Hble 61OMapKepPbl, OLIEHKE 1 CPAaBHEHNIO KOTOPbIX OyAeT MOCBALLEH HACTOALMIA IMTePaTYPHbIN 0630p.

KJTIOYEBbIE CJ/IOBA: mupeoznobynuH; aHmumesa Kk mupeo2/106y/uHy; pak WumosudHou xesne3wl; Mymayus BRAF (T1799A); yupkynupyowas
MuPHK(miRNA/miR); onuHHas Hekooupytowas PHK (IncRNA); mudkuH; mPHK.

ALTERNATIVE BIOMARKERS OF THYROID CANCER

© Uliana V. Buyvalenko', Anna R. Levshina?, Ekaterina E. Sakhnova'

'Endocrinology Research Centre, Moscow, Russia
2Federal State Autonomous Educational Institution of Higher Education I.M.Sechenov First Moscow State Medical
University of the Ministry of Health of the Russian Federation (Sechenov University)

Serum thyroglobulin is the main biomarker for postoperative monitoring of papillary thyroid cancer recurrence however,
the high prevalence of the disease dictates the need to find a reliable indicator for laboratory diagnosis of the tumor process.
The presence of antibodies to thyroglobulin affects the prognosis of the disease and determines the likelihood of relapse;
however, it is impossible to influence the level of antibodies using currently available methods. More commonly, trends in
anti-thyroglobulin levels at the time of disease detection and after radical treatment are considered, but there is disagree-
ment on the interpretation of the results. Currently, various alternative biomarkers are being proposed and studied, the eval-
uation and comparison of which will be the subject of this literature review.

KEYWORDS: thyroid cancer; thyroglobulin; alternative biomarkers; BRAF (T1799A) mutation; circulating miRNA (miRNA/miR); long noncoding
RNA (IncRNA); Midkine; Tg mRNA; thyroglobulin antibody.

BBEOAEHUE Mpy BbIABNEHMM Y3710BOrO OOpa3oBaHUs BO Bpems

npoBeAeHnA ynbTPa3BYKOBOIro CKPUHMHIA pekomMeHayeTcA

B HacToALlee BpeMA paK LWUMTOBMOHOWM »Kene3bl 3aHMMaeT
4-e MeCTO NO PACNPOCTPAHEHHOCTY 3/T0KAYeCTBEHHbBIX HOBOO-
6pa3oBaHU Yy XeHLWUH, a K 2030 I. paK WWUTOBUAHON Xene3bl,
KaK OXKupaertcs, 3alimeT 3-e MecTo cpeau Hanbonee pacnpo-
CTPaHEHHbIX OHKOOrMYecKrX 3aboneBaHWi y xeHwwmH [1].
OnddepeHUMPOBaHHBIA paK WWTOBMAHON Xenesbl (APLLK),
BKJ/IIOYAOWMA  ManNWINAPHBIA  PaK  LUMTOBUAHOW »Kenesbl
(MPLLXK) n donnmkynsapHbIN paK LMTOBUAHOW Xene3bl, COCTaB-
nAaeT nopasnsaoliee 60nbLNMHCTBO (bonee 90%) Bcex BMAOB
paKka wuTtoBMAHOM enesbl [2]. OgHako exerogHasa cmepT-
HOCTb OT paKa LUTOBUAHOM »ene3bl, coctaBnsAowas 0,38 cny-
Yas Ha 100 000 HaceneHuA (0,35 — cpegn my»kumH, 0,39 — cpe-
[ KEHLLMH), OCTaeTCcA OTHOCUTESTbHO CTabunbHoM [3].

B pelicTBUTENBHOCTU NOAOOHbIE M3MEHEHUSA B CTPYKTYpe
3aboneBaHnA MOTyT HbITb CBA3aHbI C YyylleHMEM KauyecTBa
PaHHEN AMarHOCTUKN N CBOEBPEMEHHO MPOBEAEHHbIM Je-
yeHuem [2].

XapaKTepr30BaTb Yy3eN WUTOBULHON »enesbl C UCMOJb30-
BaHMEM CTaHAAPTM3NPOBAHHOW CUCTEMbI OMMCAHUA NMPOTO-
KOJia YNbTPa3ByKOBOrO MCC/IeOBAHVA LMTOBUOHOW Xese-
3bl (EU-TIRADS) [4]. Npu nogo3peHun Ha 310Ka4yeCcTBEHHYI0
npupogy obpa3oBaHuA WUTOBMAHON Xene3bl no EU-TIRADS
NOKa3aHO BbIMOJIHEHNE TOHKOUTOJSIbHOM aCMMpPaLnNOHHON
6uoncuu. B kauectse N1abopaToOpPHON AMArHOCTMKM HEOHXO-
OVIMbl OLIeHKa YPOBHSA TUpeoTponHoro ropmoHa (TTl) ana
UCKNoYeHnA GYHKUMOHANbHOW aBTOHOMUM Y311a, A TaKxXe
U3MepeHUe YPOBHS KallbLITOHVHA B CbIBOPOTKE KPOBY B Ka-
yectBe AnddepeHUManbHON ANATHOCTUKY MelyiapHOro
pakKa WwuToBmngHom xene3bl [2]. NprH1Man BO BHUMaHME He-
[0Ka3aHHyo 3pdEKTMBHOCTb 1 OrpaHUYEHME B UHTEpMpe-
Tauuy pe3ynbTaToB ApYrix 6MIOMapKepoB, MX NCMNOJb30Ba-
HUe B HacTosALLlee Bpema He pekomeHayeTca [2].
TupeornobynuH (TI) — cneunduuecknin 6enok TKaHu
WMTOBMAHOW »Kerne3bl, KOTOPbIN ABNAETCA AOCTOBEPHbIM
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OUOXUMNYECKMM MAPKEPOM aKTUBHOCTU 3aboneBaHuA
nocsie BbINOSIHEHVA TUPEOUAIKTOMUN U, B COOTBETCTBUU
C TeKyWMMK pekomeHZaumamu no paudbdepeHumpoBaH-
HOMY paKy LUTOBWUIHOWM >Kenesbl, MOXEeT UCMONb30BaTb-
CA B KayecTBe CKPUHWHra Ans HabniogeHna nalveHToB
B nocsieonepayoHHoM nepuoge [2]. Tem He meHee nones-
HOCTb n3mepeHua Tl orpaHuyeHa B CBA3M C HAIMYNEM aH-
Tuten K T (AT-TT), KoTopble MOryT BCTpeyaTbca y 25-30%
nauuneHToB ¢ IPLLK [5]. HTepecHO 3amMeTUTb, YTO Hanuuue
Kak AT-TT, Tak 1 AT K Tupeonepokcmgase (AT-TMO) npumep-
HO B 2 pa3a Bbiwe npu [APLK (ocobeHHO manuansapHOM
BapuaHTe) Mo CpaBHeHUio ¢ obuienn nonynauuen [6], yto
YKa3blBaeT Ha BO3MOXHYIO CBfi3b MeXAy ayTOMMMYHHbIM
3aboneBaHNeM LWMTOBUAHOW »Kene3bl U PaKoM WUTOBUA-
HOW Kenes3bl.

Takium o6pa3om, B 3ToM 0630pe 6yayT paccCMOTPEHbI
NnpuMeHsieMble B KIUHWYECKOWN MpaKTMKe OromapKepb,
a TaKkXKe HelaBHO OMUCaHHbIE MOTEHLMaSIbHbIE aNlbTEPHATU-
Bbl, UX MPEeUMyLLeCcTBa U HegocTaTkm (tabn. 1).

Ta6nuua 1. Briomapkepbl AnddepeHUpPoBaHHOTO paka LWUTOBMAHOW Xene3bl

HAYYHbI OB30P

Tl — 3710 60nbLWON (660 K[a) IMUKONPOTENH, YYaCTBYIO-
LI B BbIPabOTKe rOPMOHOB LUTOBUAHON Xene3bl. OH ChH-
Te3npyeTca B OTBET Ha CTUMYALMIO peLienTopa TMpPeoTpon-
Horo ropmoHa (pTTl) TMPEOTPONUHOM Kak B HOPMasbHbIX
KNneTKax WUTOBUAHOW »ene3bl, Tak U B KNeTKax paka LWnUTo-
BUAHOM Xene3bl. Paznnumnsa B cnnancudre mPHK T n noct-
TPaHCAUMOHHON Moandukaumm genatoT T reTeporeHHon
MONEKYION, KOTOpaa COAEPXKNTCA B KONNOUAHOM BelLecTBe
TUpOUNTOB. TMPEOrNobyNnMH NonajaeT B KPOBOTOK KakK Mo-
6OYHBIN NPOJYKT HOPMAsIbHOW BbIPAOOTKN FOPMOHOB LLMTO-
BUOHOM Xene3bl, @ TaKXKe KaK BTOPUYHbIA MapKep — Mo OT-
HOLLUEHMIO K NIo60 TpaBMe WUTOBUAHOM Xene3sbl [7, 8].

Van Herle A. n Konnern Bnepsble NPeacTaBUIN OLEHKY
ypoBHA TI C NOMOLLbIO IBOMHOIO pagnonMmyHoaHanmsa (PUA)
B 1973 1. [9]. B 1975 . Ta »Ke KOMaHZa MCMosib30BaNa aHanu3
Tl AnA NauMeHToB C PakoM LUMTOBUAHOW Xene3bl, y KOTOPbIX
ypoBeHb Tl o onepaT1BHOTO neyeHns 6bin 144,3+46,5 Hr/mn
1 cHM3unCA go 6,4+1,5 Hr/Mn Nocne onepauny, a y nauneHToB

Bbuomapkep Metoa nccnepoBaHus Mpenmywecrea Hepoctatkun KommeHTapumn
MIMMyHOMeTpUrYecKun
aHanms3 ncnosb3ayeTca

MIMmyHonornyeckmne .
celyac B 6ONbLUMHCTBE
aHanmsbl, [NpumeHMM TONbKO .
. nabopatopui.
pPagoONMMYHHbIN B nocsieonepauioHHOM
PekomeHnpauunn
T aHanums, CneunduuHbl ana WK nepuopge n nocne
131 no neyeHunio paka LXK
Xpomatorpadus abnauuwn 3, yuntbiBan
N npegycmaTpmBaloT
C TAaHAEMHOW Macc- Hannuune AT-TT
N OfHOBpPEMeHHOe
cnekTpomeTpuen
n3mepeHune Kak TT,
Tak n AT-Tl
MNprmeHm
B MocneonepaLoHHOM .
NmmyHOMeTpuyecknin
nepvoge v nocne
131 aHanm3 ncnosnb3syeTca
MmmyHonornueckne abnauun 3. y
ceyac B 6onbLIMHCTBE
aHanm3bl, OTHOCUTENbHble nabopatopuii
AT-TI AANOVIMMYHHDbIV Cneundununbl ana WK 3HaueHna metoda )
ban y L Ana LU Aa, Wcnonb3oBaHue
aHanus, Tect B OT/IMuMe oT
B KauecTBe bMomapkepa
BOCCTaHOBMEHMA abCoNOTHbIX
. paka LXK no-npexHemy
nokasaTtenew, MoryT
NPOTMBOPEUYNBO
CNy>utb bMomapkepom
Ha pak LXK
B knnHuyeckom
Bbicokas yacToTa NDAKTHKE
Cneunduunbl ana UK.  noXXHONONOXNUTENbHbIX P
MNLP-TecT B peanbHOM . He NpuMeHsAeTcs,
MPHKTI HeT nHTepdepeHyun W NNoXHooTpuLaTesb-
BpeMeHU HeobxoanMbl
AT-TI HbIX pe3ysnbTaToB .
JanbHenwuve
meToda
nccnegoBaHuA

MyTauna BRAF
(T1799A)

MLP-TecT B peanbHOM

BpemeHu AT-TI

HeT nHTepdepeHuuin

Bbicokas uacToTa .
B knuHnueckon

NOXHOMONOKUTENbHBIX
npakTnKe
pe3ynbTaToB Npu
LDyrYIX hopMax paKa He NpuMmeHsieTcsa,
y HeobXxoanMbl
N NOXXHOOTPULIATESbHbIX .
JanbHenme
pe3ynbTaToB Npu pake
nccnenoBaHus
LK
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podomxeHue mabauysi 1
buomapkep Metoa nccnepoBaHus Mpenmyuwecrea Hepoctatkmn KommeHTapumn
Bbicokas uacTtoTa y
B kKnnHuyeckomn
NOKHOMOJOXUTESNbHbIX
Uunpkynupytowan e3y/1bTaToB Npu npaxtmke
PRYPY Mwukpounn, MLUP-TecTt HeT nHTepdepeHuuin pesy. P He npumeHsaeTcs,
MUPHK Apyrux 3aboneBaHnAx
. . B peasbHOM BpeMmeHn  AT-TT HeobXxoanMbI
(miRNA/ miR) 1 NNOXHOOTPULATENbHbIX -
JanbHenwme
pe3ynbTaToB Npu pake
nccnegoBaHuA
LK
Bbicokas yacToTa .
B knnHuyeckom
NOXKHOMOMOXUTENbHBIX
npaKkTuke
OnvHHaA . pe3ynbTaToB Npu
MUP-TecT B peanbHom  HeT nHtepdepeHLmn He NpYMeHAeTCA,
HeKoampytoLan Apyrvx 3aboneBaHnAx
BpemeHu AT-TT HeobxoANMbl
PHK 1 NTOXHOOTPULATENbHbIX .
JanbHenwme
pe3ynbTaToB Npu pake
nccnepoBaHuA
LK
Bbicokas yacToTa .
B kKnnHuyeckom
NOKHOMOOXNTESbHbIX
npaKkTuke
y pe3ynbTaToB Npu
MuaKiH VDA HeT nntepdepeHymi rvx 3a6onesanmax 1€ MPVMeHAeTCs,
AT-TT Apy Heob6XxoANMblI
N NIOXKHOOTPULATENbHbIX .
JanbHenwme
pe3ynbTaToB Npu pake
nccnenoBaHuA
LK
Bbicokas yacToTa y
B kKnnHuyeckom
NOXXHOMONOXKNTENbHbIX
npaKkTuke
. pe3ynbTaToB Npu
UutokepatnH-19  UDA Her urTepepenumit rux 3a6oneBanmax n | o PUMEHACTCA,
P AT-Tl APy HeobxoauMbl
NOXXHOOTPULATENbHbIX .
JanbHenwme
pe3ynbTaToB NpU pake
nccnegoBaHuA
LK
Bbicokas yacToTa .
B knnHuyeckom
NOXXHOMONOXKNTENbHbIX
npaKkTuke
benok . pe3ynbTaToB Npu
. NmmyHonoopecueHT-  HeT uHtepdepeHunin He NpUMeHseTCs,
cocygmucTon . Apyrux 3aboneBaHusAX n
HbII MeTOf, AT-TI HeobXoaAnMbI
agres3nm-1 NOXXHOOTPULATENbHBIX .
JanbHenwme
pe3ynbTaToB NpU pake
nccnepoBaHuA
LK
Bbicokas yacToTa .
B knnHuyeckom
NOXXHOMONOXKNTENbHbIX
npaKkTuke
. y y pe3ynbTaToB Npu
CpepgHuii obbem  [emouutomeTpuyecknii  HeT nHtepdepeHyui He NpUMeHsAeTCH,
Apyrux 3aboneBaHnAx n
TpomboLuuToB aHanusaTop AT-TT HeobxoanMbl
NOXXHOOTPULATENbHBIX .
JanbHenwme
pe3ynbTaToB NpU pake
LUK nccnenoBaHuA

MNpumeyvanne. MNLP — nonumepasHas UenHasa peakyms; UOA — nmmyHopepmMeHTHbIN aHanus; LUK — wntoBugHas xenesa.

C NoATBEPXKOEHHbIMU MeTacTa3aMu elle 6oree MoBbICUCA
n coctaBun 464,9+155,6 Hr/mn [10]. QyHKUMOHaNbHaA YyBCTBY-
TenbHOCTb PUA BapbupyeT oT 5 go 15 Mr/n n HegocTaTouHa ana
BbIAIBNIEHNA OYeHb HM3KKMX ypoBHen TI y nauynenTos ¢ [OPLLMK.
Takum o6pasom, B HacTosiLLee BpeMsi nprMeHeHre PUA B knu-
HUYECKOWM NPAKTUKe OUYEHb OrpaHnyeHo [8].

Ha cerogHAwHM geHb ana nsmepenua Tl ncnonb3syet-
cA MMMyHoMeTpuyeckuin aHanus (MMA). lMpenmyulectsa
ncnonb3oBaHua VIMA B Tom, uto MIMA meHee Tpypoemok,
6onee aBTOMATM3NMPOBAH, MMEET KOPOTKME CPOKM MOny-
yeHua pesynbraTa, a bnarogaps MUCNONb30BaHWUIO M30bITKA
peareHTOB 3TOT MeTof Gonee 4yyBCTBUTENEH (MEHee Yem
0,1 mr/n), uTo uaeanbHO NOAXOAUT ANs HabnaeHUs 3a na-
LMEeHTaMN MocNie pPaanKanbHOIO NeYeHnA paka LWUTOBUA-
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Hom »xene3bl [11, 12]. OrpaHnuyeHnem MIMA ABnsaetca ero
HecneundUYHOCTb MO OTHoweHWo K AT-TI, reTeporeHHbIM
aHTWreHaMm U aHTWTeNaMm, KOTopble MOFyT Bbi3blBaTb 1160
NOXKHO cHUKeHHbIn TT, nnbo noxHo Bbicokun TI [8]. U3me-
peHvie TI METOAOM UAKOCTHOW Xpomatorpadpuin u TaH-
LeMHon macc-cnektpometpum (KX-MC) 6bino npennoxeHo
KaK BO3MOXHO€ pelleHne AnA TOYHOro KONMYECTBEHHOIO
onpegenenua TT, HecmoTpAa Ha npucyTtcTBue AT-TT, retepo-
reHHbIX aHTUreHoB U aHTuTen. KX-MC ocHOBaH Ha Konuye-
CTBEHHOM OMpeAeneHnn NenTUAoB MOCAe TPUMNTUYECKOTO
pacliensieHMa M MMMYHHOro 3axBaTta T[-cneyuduyeckoro
nentuga [13, 14]. OgHako pAf KINMHUYECKNX NCCIefoBaHNN
He CMOr mMoKasaTb oueBuaHoro npeumyulectsa KX-MC
y AT-TI-nonoxutenbHbix nauneHTos ¢ APLWK no cpaBHeHuo

Clinical and experimental thyroidology. 2022;18(1):21-28



¢ MA [15, 16]. Kpome TOro, peHTabenbHOCTb 1 YyBCTBU-
TenbHocTb IMA HamHoro Bbiwe, yem XX-MC [5, 17]. B HacTO-
fAilllee BPEMSA B KIIMHMYECKOW NpaKTNKe 60NbLMHCTBO Nnabo-
patopuin npegnoynTtaeT ucnonb3osatb VIMA Il nokoneHusa
ana namepenuna T, B TO Bpems Kak ncnonb3oBaHue MKX-MC
OrpaHnyeHo.

OTmeueHo, UYTo nocneonepaLMoHHOE 3HaYeHMe CTUMY-
nupoBaHHoro Tl meHee 1-2 Hr/mMn ABNAETCA CTONKUM NPO-
FHOCTUYECKMM MPU3HAKOM pemmuccun 3abonesaHus [18, 19].
OfHako Ha MPOrHOCTMYECKYI LEHHOCTb Mocneonepauu-
OHHOro 3HaueHuA Tl TakXe BNMAET WMPOKNUIA CNEKTP dak-
TOPOB: OCTATOUHbIV OOBEM LUTOBUAHON Xene3bl, yPOBEHb
TUPEOTPONMHa BO Bpema namepeHusa TI, YyBCTBUTENbHOCTb
BblOpaHHOro Metofa aHanusa TI, He3aBMCUMO OT TOro, NMpo-
BOAUNach N paguornoatepanus [2] n T. 4. B Tekywmx KnmHu-
YeCKNX peKoMeHZauusax no anbdpepeHLMpoOBaHHOMY PaKy
LWMTOBUAHON >Kenesbl Mpv AVHAMWYECKOM HabniogeHuu
pekoMeHAyeTcA N3MepATb YpoBeHb TI BMecTe c aHaTomMuye-
CKOM 1 GYHKUMOHaNbHOW BU3yanusauuven [2].

Peslommpya BbleckasaHHOe, Ba)KHOCTb onpepgene-
HuA TT B CbIBOPOTKE KPOBM MOC/e ONepaTMBHONO ieyeHus
He BbI3blBae€T COMHEHWI, OAHAKO B NpeaonepaLmoHHOM ne-
puoge ero onpegeneHre HeMHPOPMATUBHO.

AT-TT MOXHO OOHapPYXMTb HECKONbKUMK MeTodaMMU.
bonee 50 net Ha3ag Hayany MCNONb30BaTb METOL NPAMOro
n3mepeHua AT-TI B CbIBOPOTKe, OQHAKO B HacTosALLee BpemMs
OH ABNAETCA CaMblM HEYYBCTBUTENbHbIM KaYeCTBEHHbIM Me-
ToAoM. B 1970-x rT. 6bin pa3paboTaH NonyKonMyecTBEHHbI
TEeCT NAaCCMBHOW reMarriioTUHaUumM, KOTOpbIA MOr onpeje-
NATb TUTPbI aHTUTeN. [1o3Ke cTan AOCTYNeH KOHKYPEHTHbIN
PUA, Ho B nocnesHee Bpemsa GOMbLIMHCTBO NlabopaTtopui
NPVHANO HEKOHKYpPeHTHbIN metof MA, KoTopbin ABnseTca
HEen30TOMHbIM, aBTOMATM3UPOBAHHbIM, a TaKXe CTaHZapTu-
3MPOBaH B COOTBETCTBUY C «MexxayHapogHbiMu Grionoruye-
CKMMW 3TanoHHbIMK npenapatamu BO3» [17]. BmecTe ¢ Tem
pe3ynbraTbl nccnegosanuna AT-TI yacto npoTmMBopeyat apyr
apyry [20]. Bo-nepBbix, pa3Hble MeToAbl MOTYT Bbi3BaTb pac-
xoxaeHna. B nccnegosaHuun Latrofa F. u Konner sbiasnse-
mMocTb AT-TT npu VIMA 6bina 3HaunTeNbHO BbILLE, YEM NpU
PUA [20]. Bo-BTOpbIX, reTeporeHHble 1 MOSINKMNOHAJbHblE
nonynaumn AT-TI MOryT BHOCWTb BKNaf B PacXOXAeHWA.
AT-TT Kaxgoro naurieHTa umeeT xapakTepHblr nogknacc IgG
1 cneundryHOCTb A4NA pacro3HaBaHWA peareHTa aHanv3a
Ha TI [21], no3TOMY OAMH 1 TOT e 06pa3zeL; CbIBOPOTKM MO-
XeT faBaTb pa3Hble pe3ynbTaTbl onpegeneHnsa yposHa AT-TT
pa3HbiMM MeTogamu. B-TpeTbnx, BHYTpPeHHMe CTaHZapThbl
aHanu3oB AT-TI cBsi3aHbl ¢ «MexagyHapogHbiMu 6uonoru-
YeCKMMW 3TanoHHbIMKU npenapaTamu BO3», koTopble nme-
0T 3HauyeHMe ANA YMEHbLUEHUA PaCXOXOEHUN U OOMKHbI
ObITb peKOMEHOBaHbI BCeM labopaTopusiM ANA BbIMOJIHE-
Husa [20].

AT-TT TakXe MOXXHO ornpegenuTb C MOMOLLbIO TeCTa BOC-
CTAHOB/IEHUS, KOTOPbIN MOXET NpeAcTaBAaTb co6oMn npo-
CTYl0 U HeOPOryl anbTePHATVBY AJiA OOHapPY>KeHMs Mo-
TeHUManbHbix nomex AT-TI vnu reTeporeHHbIX aHTUreHOB
1 aHTUTen [5]. OBbIYHO TECT BOCCTAHOB/IEHMSA BK/OYAET 13-
MepeHMe KoHueHTpauuin TI go 1 nocne go6aBneHns n3secT-
Horo KonunyecTsa Tl K anuKBOTE ncciegyemoro obpasia cbl-
BOpOTKM. CTeneHb BoccTaHOBNeHWA 6onee 80% cumTaeTcs
otcyTcTBUEM nomex [17]. OgHako 6bino yKasaHo, 4To npu
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UCMONb30BaHNM 06bIYHOTO OGydepa ANiA BOCCTAHOBIEHNS,
cogepxalyero 40-50 Hr/ mn TI, 6yayT nokasaHbl TONbKO
CUNbHbIE MOMEXM, YTO NPUBEET K HU3KOWN YyBCTBUTENIbHO-
CTv 06Hapy»eHus TI 5 Hr/mn. B cOBpeMeHHOW KIIMHNYECKOM
NpaKkTUKe akTyaneH ypoBeHb MeHee 1 Hr/mn. Kak cnepctsue,
TeCcTMpoBaHve BocCTaHOBNeHUsi TI Gonblue He cunMTaeTcs
afieKBaTHbIM [5].

KoHueHTpauua AT-TI pearmpyeT Ha M3MeHeHUA Macchbl
TKaHW WMTOBMAHOW Xene3bl, cekpeTumpytowen TI. Bo Bpems
ANMUTENbHOTO MOHUTOPWHIA CbIBOPOTKM NMAaLMEHTOB C Pakom
WMTOBMAHOW Xefe3bl, Y KOTOPbIX M3HavanbHO Tutp AT-TT
nonoXxutenbHoi, namepeHna TI n AT-TT gonHbl NPoBoO-
AnTbcA opHoBpemeHHO [5]. CornacHO KOHCeHCycy eBpo-
NencKMx 3KCNepToB, TeHaeHUna yposHa AT-TT (nagatowas,
ctabunbHaa MM MNOBbLILWAOLWAACA), a He ee abconoTHoe
3HauYeHVe, MOXET ObITb XOPOLUUM CYppPOraTHbIM GUoMapKe-
pOM peunanBa AnA Takux nauneHTos [5]. KpaTkoBpemeHHoe
nosbiweHne AT-TI 4yacTo MOXKHO yBMAETb NOCe TUPEONadK-
ToMum [22] nnn Tepanum ¥l [23], uTO CBA3AHO C UMMYHOJIO-
TMUYECKON peakLueln Ha pe3Koe BbICBODOXAEHWE aHTUreHa
Tl B ucxofe Xxnpyprmyeckoro fieYeHns Unm noBpexaeHHbIX
31 ponnmkynos WwMTOBMAHON *enesbl. MNocne 3Toro naum-
€HTbl, Y KOTOpbIX KoHueHTpauuu AT-TI nagaioot Ha =50%
X NepBOHAYasbHOro 3HayeHWA B MEpPBbIA Mocneonepa-
LUMOHHBIN rog, 6yayT nmeTtb HM3KUN (<3%) prcK peuunanea
B TeUYeHWe nocnepyolwmx 5 net HabnogeHus. MNpumepHo
y 75% AT-TI-nonoxutesbHbIxX NauneHToB OyaeT Habnopatb-
Csl TeHAeHUMA K CHuXKeHuto AT-TI B oTBeT Ha nevyeHue (Tu-
peoupskTomusa ¢/6e3 Tepanuu *'l) [24]. CnegyeT oTMeTUTD,
yTO ncyesHoBeHuve AT-TI nponcxoguT B CpegHeM B TeYeHne
3 neT nocne onepauun n/unm Tepanun 'l [25]. MprumepHo
y 20% nauunenTtoB AT-TI cHuXaeTcA Wb He3HaYUTeNbHO
(<50%) B TeueHMe rofa nocne TUPEOMAIKTOMUN, a 3aTeM
coxpaHsieTca 6e3 npu3HakoB 3aboneBaHus (M3MeHeHue
NCXOQHOro 3HauyeHuns meHee 50%). TeHaeHUMA K nopgep-
»aHno AT-TI MoxeT oTpaXkaTb NOCTOAHHO CeKpPeTpyeMbIN
aHTUreH TI MMHMMaNbHbIM KONMYECTBOM OCTaTOYHOW TKaHU
U OMYXOJSIEBbIMI OYaramy MUKPOCKOMNYECKOrO pa3mepa,
KoTopble He MOryT 6blTb 0OOHapy»KeHbl C MOMOLLbI aHaTo-
MUYeckol Bu3yanusauuu [26]. MauneHTbl co cTabrnbHO no-
BblLLEHHOWN KOHUeHTpauuen AT-TI mmeloT 6osiee BbICOKUIA
puck peumausa (okono 20%) u TpebytoT Gonee TwaTenb-
Horo HabnogeHusi. OQHaKo NPOrpeccMBHOE MOBbIWEHMWE
ypoBHA AT-TI' 6ypeTt nokasaTtenem ropasfo 6onee yactoro
peunguea — 40% [17]. Tem He MeHee HECKOSIbKO aBTOPOB
06HapyXunm cnopHoe AsneHre. Smooke-Praw S. u konnern
n3yyanu nonynauuio us 967 naumeHtos c MNPLLXK (93 cnyyas
c nonoxutenbHboim AT-TT) [27]. Mocne HabnoaeHNa B Teye-
Hue 51 mec gona peunagmBoB B rpynne C oTpyUaTeNbHOM
TeHaeHuven AT-T[ Obina aHanorMyHa TakoBOW B rpymnne
C NONOXMTENbHON TeHaeHUueln. Gorges R. 1 Konneru obcre-
posanu 112 nauuenTos ¢ APLK (32 cnyyasa ¢ nonoxuTenb-
HbiM AT-TT) B TeueHune 3 net [28]. Oka3anocb, YTO pas3BuTUE
n TeyeHne AT-TI HEBO3MOXHO npefAcKkasatb N0 NCXO[HOMY
UM OCTaTOYHOMY OObEMY OMyXOSN.

B HacToAwee BpemA HET [OCTOBEPHbLIX anbTepHATUB
oueHke TI mn AT-TT ¢ BOCTaTOYHOM YYBCTBUTENbHOCTbIO
N cneundUUHOCTbIO ANA KINHUYECKOTO WUCMOJb30BaHUS.
OpnHako 6biNy NPeanpPUHATbLI NOMbITKA NAeHTUGULMPOBaTb
BO3MOXHbIX KaHAupaToB, Hanpumep, MUKpoPHK (MuPHK,
aHrn. miRNA, miR) TT, unpkynupyiowyto MuPHK (miRNA/miR),
myTaumio BRAF (T1799A), onuHHyio Hekogupytowyto PHK
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(aHPHK, IncRNA), mugkuH, untokepatun-19 (Cytokeratin-19,
CK19), 6enok cocygucton agresnu-1 (Vascular adhesion
protein-1, VAP-1), cpegHuin o6bem TpombouutoB (Mean
platelet volume, MPV) u T. 1.

Boldarine V. n konnern coobwmnu o paspabotke Konwu-
yecTtBeHHoOro aHanm3a MPHK T ¢ ncnonb3oBaHvem npamn-
MEPOB, PAaCMONIOKEHHbIX B 00acTh, He 3aTPOHYTON asb-
TEPHATUBHbIM CMJTANCMHIOM WM OAHOHYKJIEOTUAHbIMU
nonumopdursmamm [29]. Ucnonb3ya 3TOT aHanms, aBTOpPbI
CMOMN TOYHO OTANYUTb NALMEHTOB C MEPCUCTUPYIOLWUM
UM peunanBmpylolmMm TeyeHnem (22 13 104) ot nayueH-
TOB, He CTpafaLWwmx 3abosieBaHrem (82 13 104) (p<0,0001).
Ha 310 namepenne MPHK TI npucytcteue AT-TT He BaunsAno.

Bbia npoTecTpoBaHa Apyras ajbTepHaTUBHasA CTpaTte-
rvsi, OCHOBaHHAA Ha OOHapyxeHun myTauum BRAF (T1799A)
B Nepudepunyeckon Kposu nauymeHTtoB ¢ MPLLK. Cradic K.
n konneru [30] paspaboTtanu annenb-cneyndryHbIn meToa
nonumepasHon uenHonm peakuyum (MUP) B peanbHom Bpe-
MeHU ana obHapyxeHua myTauum BRAF B obpasuax Kposu
193 naumeHTOB C PakoM LLMTOBUAHON »ene3bl. Linpkynmpy-
towwnii BRAF (T1799A) 6611 06HapyxeHy 11,56% (20/173) na-
unenToB ¢ MNPLLX 1 0% (0/20) nayuneHnToB 6e3 MPLLUX. CraTtyc
BRAF B KpoBU xopoLuo koppenuposan co ctatycom BRAF na-
PEHXUMbI LUTOBUAHOM Xene3bl, a TakXKe C HaNMyrem akTmB-
Horo 3aboneBaHUs Ha MOMeHT obcnepoBaHus. OgHako apy-
rme ConyTCTBYIOLME 3/10KaYeCTBEHHbIE HOBOOOPA30BaHMS,
Takue Kak menaHombl [31], MOryT Bbi3blBaTb JIOXHOMOJIO-
XuTenbHble pe3ynbTaTtbl. [ToKa YTO OOHapyXeHuA MyTauui
B nepudeprnyeckorn KpoB/M HEAOCTAaTOYHO YYBCTBUTENBHO
NS KIMHUYECKOTO UCMOMNb30BaHNA.

MoBbiweHHbI  ypoBeHb mMIRNA  o6HapyxunBaeTcA
B [PLLUPK B pa3HbIX Nonynaumax, YTo yKasblBaeT Ha pPoJb
miRNA B KaHuUeporeHese WMUTOBMAHON Xene3bl. B ogHOM
aBCTPANINACKOM WCCNe[oBaHUN Obilo OOHapyXeHOo, 4TO
miR-222 n miR-146b >kcnpeccupytotca B 10,8 1 8,9 pasa
Bbille HOpMbI cooTBeTCTBeHHO npu MPLLUM n cBA3aHbI € ero
peungrneom [32]. Micnonb3ya aHannM3 4yenoBeYeCKoro Mu-
Kpouuna Ha nnatdopme ABI 7900, Dettmer M. n konneru
coobWwunIM, YTO MOBbIWEHHAs 3Kcnpeccua mMiR-375 mo-
XKeT cyXnTb HoBbIM mapkepom [PLWK, a miR-181a-2-3p
1 MiR-99b-3p mMoryT npenckasbiBaTtb 6e3peLuanBHYO Bbl-
XVMBaeMOCTb Yy MaUMEHTOB C GONIMKYNAPHBIM BapUaHTOM
MPLLUX [33]. Yu S. 1 konneryn obHapy»kunu, 4To SKCnpeccus
B cbiBOpOTKe let-7e, miR-151-5p n miR-222 6bina 3HaunTenb-
Ho yBenunyeHa B cnyyasax [MPLLUX [34]. B gpyrom ntanbaHckom
nccnepgoBaHmm [35] umpkynupyowme miRNA n miR-190
Ob1IM O6HAPYXEHbI B KPOBY MALMEHTOB 11 PacCMaTPMBaNmnCh
KaK BblCOKOUYBCTBUTENIbHble Mapkepbl npu TMPLUX. Yys-
cTBUTENBbHOCTL MIR-95 cocTtaBnsana 94,9%, npocturaa 100%
B MHOFOMEPHOW MOAENN pUCKa B coyeTaHum ¢ miR-190.

B MHOroueHTpOBOM WCCNefOBaHUN CEKBEHUPOBa-
HUA BCEro 3K3oma (NoATBEepP>KAEHHOrO CEKBEHMPOBAHMEM
no CaHrepy) B Kutae nsyyanucb comaTnyeckmne mytauum ans
MPLWM ¢ ncnonb3zoBaHuem 402 nap «onyxoinb—HOPMaJsb-
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Has TKaHb» [36]. Cpean 10 MAEHTUPULMPOBAHHBIX MyTU-
pPOBaBLUNX FEHOB, FeH, OTBevaLWm1in 3a skcnpeccuio aHPHK
GAS8-AS1, otnmyancs Hanbosblueln BaprabenbHOCTbIO MpK
MPLLK (pnencTBya Kak HOBbI cynpeccop onyxonen). AHPHK
GAS8-AS1 gukoro Tuna nNpofAemMoHCTprpoBana bonee Bbl-
COKYI0 CMOCOBHOCTb MHIMO6MPOBaTb POCT PAKOBbIX KNETOK
no cpaBHeHuo ¢ MyTaHTHOU IncRNA. MNo3xe, B gpyrom wnc-
cnepoBaHuK [37], nnasmeHHas KoHueHTpauuna aHPHK GAS8-
AS1y 97 nauyuenToB c MPUK 1 39 nauneHToB C y3/10BbIM
3060M 6bl1a NPOAHANU3MPOBaHa C MOMOLLbIO KONIMYECTBEH-
Hon TILUP B peanbHom BpemeHu. Jkcnipeccma GAS8-AST
B Nnasme nogasnsanace y nauymentos ¢ MNPLUM n otpruatens-
HO KOppennpoBarna C MeTacTazamu B iumdaTnyeckme y3nbl.

MwnaKkunH, renaprHcBA3bIBaOWMIA daKTop POCTa, Urpaert
BaXHYI0 POJib B KaHLIeporeHese, BOCManeHUM 1 aHrmoreHese.
Kuzu F. n konneru oueHunn ypoBeHb MUAKNHA B CbIBOPOTKE
1 B Y310BOM 00pa3oBaHnM y NaLMeEHTOB C Y3/1aMu LMTOBUS-
How xene3bl [38]. Kak CbiIBOPOTOUYHbBI MUAKWH, TaK 1 Y3110BOI
MUAKUH MOTYT MPOrHO3MpPOBaTb OHKOreHe3 3/10KayecTBeH-
HOW/NOA03PUTENBHOW LUTONATONOMN LMTOBUAHOWM »ene3bl,
a TaKXKe XOpOLIO KOPPENMPYIOT C COHorpaduyeckummn xa-
pakTepuCTUKaMm y3enkoB. Meng Z. n Konnery obHapyxumnm
MKM3HECNOCOOHY0 ANAarHOCTUYECKYI0 CNOCOBHOCTb MUAKIMHA
anddeperumpoatb [PLLXK oT gobpokayecTBEHHbIX y3/10B
LWMTOBUAHOWN »Kene3bl A0 onepaunn (MOporoBoe 3HayeHue:
323,12 nr/mn, guarHocTnyeckas ToyHoCTb: 75,31%) [39]. Ypo-
BEHb MUIKWHA Nepes pagnonoarepanmen Takxke NpoLeMOH-
CTPMPOBaN XOPOLLUYI0 CMOCOOHOCTb MpefcKasbiBaTb MeTa-
cTa3bl (noporoBoe 3HaveHne: 504,71 nr/mn, AnarHocTnyecKkas
TOUHOCTb: 89,25%). MaumeHTbl ¢ APLLX ¢ ypoBHAMN MUAKMHA
unun TT BblWwe NoporosbIX 3HaueHu (500 nr/mn 1 20 Hr/mn co-
OTBETCTBEHHO) NMOKa3asiv 3HAYNTENIbHO MEHbLUYIO BbKUBae-
MOCTb 6e3 MmeTacTa3oB no metoay KannaHa—Merniepa (p<0,01).
B nocnegywowem nccnegosaHum Li N. n konnern ncnonb3o-
Banu perpeccuio Kokca ana nsyyeHma AMHaMUYeCKNX n3me-
HEHWI MUOKWHA B CbIBOPOTKE B KaueCTBe NPOrHOCTUYECKOrO
daKkTopa Ans MOHMTOpPUHra cTatyca 3abonesaHus B MPLLXK
B TeyeHne 10-12-mecauHbix nHTepBanos [40]. ABTOpbI ycTa-
HOBW/IW, YTO B CJlyyae eci ypoBeHb MUAKNHOB CHUXKAETCS,
HO He 10 HOPMaJIbHOIO YPOBHS, PUCK METACTa30B COCTaBAET
3,006. Ecnin ypoBeHb MMAKUHA NOBbLILWANCA, PUCK MeTacTas3un-
poBaHua coctasnan 5,030. [1Ba npeabigyLmx MMMyHOTUCTO-
XUMNYECKUX NCCnenoBaHna [41, 42] Takxe NOATBEPANIN, UTO
JKCNpeccna MUAKMHA XOPOLLO KOPPENNPYET C KINHNKO-Na-
TONOrMYECKMMIN OCOBEHHOCTAMM MyTaUMM TeHOMa KIeTOK
wmrtoBmaHon »xenesbl npu MPLM n BRAF n noteHumanbHo
MOXET UCMOoNb3oBaTbcA Ana anddepeHUManosHON anarHo-
ctukm mexgy MNPLUXK 1 mHoroysnoBbim 3060Mm, a Takxke anA
NPOrHO31POBaHNA OTAANEHHbIX METACTa30B.

PakoBble knetkm [APLUXK skcnpeccupytotr CK-19, KoTo-
pbli ABNAETCA OOHUM M3 BUAOB LMTOKEPATMHOB, COCTaB-
NAWAX NPOMEXYTOUHble drnameHTbl uuTockeneta [43].
Giovanella L. n konnern nsmepunn CbiBOPOTOYHbIN dpar-
meHT CK-19 (Cyfra 21.1) B TeueHue 6-12 mec nocse Havasb-
Horo neuyexns y 473 nayuenTtos ¢ [IPLLIXK [44]. YpoBeHb Cyfra
21.1 meHee 2,07 Hr/mn 6bin CBsI3aH C 611aronpPUSATHBIM NCXO-
[IOM, B TO BpeMs Kak b0Jiee BbICOKUI YPOBEHb 3HAUUTESIBHO
yBENnMUMBan pUcK peunanea u CMepTu.
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VAP-1 npepnctaBnaet coboli MMKOMNPOTEUH, ornocpeay-
IoWKiA TKaHecneundunyeckyio agresvio numoouutos. Hu Z
1 Konnern obcnegoBanu 126 nauMeHToOB C y3namu LWUTOBWA-
HOW »ene3bl 1 53 300POBbIX YeNOBEKa B KOHTPOSIbHOM rpymnne
1 n3mepunu yposeHb VAP-1 B CbIBOPOTKE C NOMOLLbIO MMMY-
HOMIOOPUMETPNYECKOTO aHanM3a C BPEMEHHbIM pa3spelle-
Hyiem [45]. Bbino obHapyxeHo, uto ypoBHU VAP-1 B CbIBOPOT-
Ke KPOBU Npu pake LUTOBULHOW XKene3bl Oblv 3HaUNTENbHO
HIXKe, YUeM B KOHTPOJIbHOW rpyrnne 340pOBbIX NoAen 1 npu
[0OpOKaYeCcTBEHHbIX Y3/1ax LWUTOBMAHON »ene3bl. bbino ycTa-
HOBJIEHO, UTO OMNTMMaSIbHOE MOPOroBOe 3HAYEHNe COCTaBNAET
456,6 Hr/M1 co cneuundUUHOCTbIO 77,4% 1 UyBCTBUTENBHOCTBIO
66,7% [oNA AMArHOCTUKM Paka LUTOBUAHOMN »Kene3bl.

MPV — paHHUA MHAMKATOP aKTMBauumM TPOMOOLIMTOB.
B Takmx ycnoBusx, Kak BOCMafieHne Wnn pasBUTUE OMyXO-
NeBOro Npouecca, KNeTkn NPoayLMpyoT LUTOKUHDI, U OXKU-
[aeTcs yBeNMUYeHWe [ONM MONoabix TpombounToB u MPV.
Baldane S. n konnern cpaBHunu 66 cnyvaes OPLLXK ¢ 32 cny-
yaamy 306a 1 28 340POBbIMY JIIOABMU U3 KOHTPOJIbHOM
rpynnbl [46]. Bbino ob6Hapy»KeHo, YTo NpefonepaLuoHHbIe
ypoBHU MPV B cnyyaax [P 6biin 3HaunTenbHo Bblwe
Mo CpaBHEHWIO C Apyrumu cnydaamu. bbino onpegeneHo
noporosoe 3HayeHue 7,81 mkn gna MPV (4yBCTBMTENbHOCTb
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60% 1 cneundunyHocTb 80%). B aHanormyHom nccnegoBa-
H1K Bayhan Z. n konnern Takxe gokasanu, yto MPV moxet
ObITb BaXKHbIM MPOTrHOCTMYECKM GaKTOPOM 3/10KaUeCTBEH-
HbIX HOBOOOPA30BaHWI LNTOBMAHOM Xenesbl [47].

3AKNIOYEHUE

B cBs3u c GbicTpbiM pocTom 3aboneBaemocTu [PLIK
onpefeneHne CbiIBOPOTOYHbIX BrioMapKepoB 3Toro 3aborne-
BaHUA CTAaHOBUTCA HeobxoAnMocCTblo. OfHaKo A0 cux nop
n3mepeHune Tl B couetanum ¢ AT-TT ABnaeTca egUHCTBEHHOMN
KITMHUYECKN PeKOMEHAO0BaHHOW MeToankon. K coxxaneHuto,
B HaCTOALLEee BPeMA HET aNbTepHaTMB UMEIOLLEMYCA COYeTa-
HMIO MApKepPOB, HO XOUEeTCs BepUTb, YTO Oyayuine nccnemo-
BaHMA NOMOTYT MX OTbICKaTb.

AONOJIHUTENIbHAA UHOOPMALINA

UcTtouHukn ¢uHaHcmpoBaHuA. PaboTta BbiNosHEHa MO MHMLUMATHBE
aBTOpOB 6e3 nprBneyYeHns GUHaAHCPOBAHNA.

KoH}nuKT nHTepecoB. ABTOpPbI AEKNApUPYIOT OTCYTCTBME ABHbIX
1 NOTeHLMasIbHbIX KOHGIMKTOB MHTEPECOB, CBA3aHHbIX C NMy6nvKaLumen Ha-
cToALWwen cTaTbi.

Bknap aBTOpoOB. Bce aBTOpbl MoATBEpPXAaloT COOTBETCTBME CBOErO
aBTOpCTBa MexayHapognHbiM KpuTepuam ICMIE (Bce aBTopbl BHeC/M Cylue-
CTBEHHDbIV BKaA B pa3paboTKy KoHUenuuu, nposefeHve uccnefoBaHna
1 MOAroTOBKY CTaTby, NPOUNu 1 ogobpunu GuHanbHylo Bepcuto nepea ny-

6nukaumen).
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HaunoHanbHbIN MeANLMHCKUI NCCIe[oBaTeIbCKUI LEeHTP SHAOKPUHoNorum, Mocksa, Poccua

Akpomeranusa — Taxkenoe mynbTudakTopranbHoe HelpO3HAOKPUHHOE 3aboneBaHve, CONPOBOXAatoLLeecsa MOBbILEHHON
ceKpeuuen ropMoHa PoCTa, YTO CNOCcoOCTBYET akKTMBHOWM NponudepaLmmn KNeTok pasfinyHbix TKaHeln B opraHmsme. Cpegm
OC/IOXKHEHWI 3aboneBaHNA NpeobnagaeT cepaeyHO-COCYANCTan NaToNorns, Kotopasa Hepeako ABNAETCA NPUYMHON NOBbI-
LeHHOM cMepTHOCTU. OfHAKO B MOCNeHee BPeMA Npu akpoMeraanm BCe Yalle OnMcbiBaloTCA C/lydan BbiABEHUA paKa Wm-
TOBMAHOW Xene3bl. [MPUUMHBI 1 POCT PACAPOCTPAHEHHOCTN [OOPOKAYECTBEHHBIX U 3/10KAYeCTBEHHbBIX HOBOOOPAa3OBaHU
LMTOBUAHON »Kene3bl Y NALMEHTOB C aKpOMerasimei Bbi3blBaloT MHOFOUYMCIIEHHbIe AebaTbl B MEAULIMHCKOM MUpe. PekomeH-
daumm American Thyroid Association He BKNlOUaloT akpomerasnuio B CMMCOK COCTOAHMIA C MOBbILEHHbIM PUCKOM pakKa LKTOo-
BMAHOI ene3bl, 0HAKO PAJ, SKCNepUMEHTaNbHbIX Y SNUAEMNONOrMYECKNX JaHHbIX YKa3blBaeT Ha BbICOKYIO BEPOATHOCTb
NoAo6HbIX OCIIOKHEHWIA.

Hamu npepcraBneH KNMHUYECKUA cnyyait ANarHOCTUPOBAHHOIO NaNUNIAPHOIO Paka WUTOBUAHON Xene3bl u gnddysHoro
TOKCMYecKoro 306a y nauneHTKM C akpomeranmen.

KEYWORDS: akpomezanus; nanunnsipHsili pak wumosudHoU xesne3bi; ugy3Hbil 306; UHCY/TUHON0A06HbIU hakmop pocma 1, NOP-1.

THE COMBINATION OF PAPILLARY THYROID MICROCARCINOMA AND DIFFUSE TOXIC GOITER
IN A PATIENT WITH ACROMEGALY

© Larisa K. Dzeranova, Arina V. Tkachuk, Ekaterina A. Pigarova, Margarita A. Perepelova, llya V. Kim, Anna V. Dorovskikh,
Aleksandra S. Shutova

Endocrinology research centre, Moscow, Russia

Acromegaly is a severe multifactorial neuroendocrine disease accompanied by increased secretion of growth hormone,
which contributes to the active proliferation of cells of various tissues in the body. Among the complications of the disease,
cardiovascular pathology predominates, and is often the cause of increased mortality. Recently, however, with acromegaly,
cases of detection of thyroid cancer are increasingly described. The causes and increasing prevalence of benign and malig-
nant neoplasms of the thyroid gland in patients with acromegaly cause much debate in the medical world. The American
Thyroid Association guidelines do not include acromegaly in the list of conditions with an increased risk of thyroid cancer but
a number of experimental and epidemiological data indicate a high likelihood of such complications.

We present a clinical case of diagnosed papillary thyroid cancer in a patient with acromegaly.

KEYWORDS: acromegaly; papillary thyroid cancer; diffuse goiter; insulin-like growth factor-1; IGF-1.

AKTYAJIbHOCTb

Akpomeranua — Taxenoe mynbtudakTopmanbHoe Hel-
PO3HAOKPUHHOE 3aboneBaHre, 00YCIIOBNIEHHOE HaMYem
afeHoMbl runodusa, B n3bbITKe NpoayumpyioLlen ropMoH
pocTa (FP) u onocpegyemMbiii UM UHCYIMHONOJOOHbIV daK-
Top pocTta 1 (MDOP-1). YpeamepHoe nosbiweHme NOP-1 06-
YCIOBINBAET Pa3BUTUE XapaKTePHOM KNMHNYECKOWN KapTu-
Hbl aKpoOMeranumu: AUCNPOonOPLUMOHaNbHOro pocTa KOCTeN,
XpALWen, MArKUX TKaHeN U BHYTPEHHNX OPraHoOB, HapyLue-
HUsA MOPHODYHKLMOHANIBHOTO COCTOSIHMA CepAeYHO-COCy-
LOVCTOW CMCTEMBbI, Pa3fIMYHbIX BUAOB MeTabonusma. Lunpo-
KO M3BecTHbIMK cBoucTBamu VIOP-1, obycnosnugaoLwmmm
CNoCOBHOCTb YBENUYMBATb NPOdEepPaTUBHBIN NOTEHL WA
KNeTOK, ABNAIOTCA €ro MUTOreHHasA M aHTUanonToTnyeckas
aKTMBHOCTb. BO3HMKHOBEHME HOBOOOPa30BaHWI LIUTO-

BUAHOW »Kene3bl PasfiIMyHOro noTeHumana 3/10KayecTBeH-
HOCTKW, ABNAACL APKOW wnocTpauuvenn nsbdoitka UOP-1
B KJ/IMHUYECKOW KapTWHe akpoMeranuu, npeacraBnaerca
NIOTUYHBIM W, B HEKOTOPOWN CTeMneHu, 3aKOHOMEPHbIM OC-
NO>XHEHVEM 3TOT0 HEMPO3HAOKPUHHOTO 3aboneBaHua. Og-
HaKo OQHOBPEMEHHOE COCYLeCTBOBaHME y NaLueHTa Tpex
SHIAOKPWHHbIX NAaTOIOMMIN — akpoMeranvu, NanuinapHoro
paka wwutoBugHon xenesbl (PLUXK) 1, HeoxuagaHHo, and-
¢dy3Horo Tokcmyeckoro 306a ([T3) — aABnseTca UCKNUn-
TENbHOWN PeAKOCTbIO U NPefACTaBAAeT 3HAUNTENbHbINA UHTe-
pec.

CyuiecTByeT Hemasno BOMPOCOB OTHOCUTENIbHO [OCTO-
BEPHOW OLEHKM PUCKa BO3HWKHOBEHNA HOBOOOPA30BaHMUN
WMTOBMAHOW Xesle3bl y MauneHToB C akpomeranven. B page
nccnefoBaHU HEOAHOKPATHO MOKas3aHO YBENMYeHue uya-
cToTbl AnddY3HOro HETOKCMYECKOTO 1 y3110BOro 306a npu
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akpomeranuu. OgHaKo JaHHble, Kacatowmecs anddepeHUn-
poBaHHoro PLK, npoTtuBopeunBbl. YacTb nccnegosatenemn
OTMEeYaloT MOBbILWEHNEe YaCTOTbl BO3HMKHOBEHMA 3N0Kaye-
CTBEHHbIX HOBOOOPAa30BaHWI LMTOBUAHOW Xenesbl Yy na-
LMEHTOB C akpomeranuven [1-3], B To Bpems Kak gpyrue pa-
60Tbl AEMOHCTPUPYIOT PaBHbIA PUCK B rpynmax nauneHToB
C akpomeranvei n 6e3 Hee [4].

MHbopmauma o yacToTe couetaHusa T3 1 akpomeranmm
BeCcbMa OrpaHuyeHa. Vmetowmeca nutepaTypHble WUCTOY-
HUKN CBUAETENIbCTBYIOT 00 OTCYTCTBUM YBENUYEHUS pPU-
cKa pa3BuTnA 6onesHu lpeliBca npu akpomeranuu, 6onee
TOro, rpynna yuyeHbix nopg pykoeoactBom Y. Cankurtaran
OoTMeTMNa CHWKeHue 4actothl T3 B rpynne naumeHTOB
C aKpoMmeranmen OTHOCUTENIbHO KOHTPOMbHOM rpynnbl [4].

KakoBbl 0COGEHHOCTM ANArHOCTVKY 1 BefleHNA NauneH-
TOB B CJyyae Ha/IMumnA BCEX TPEX ONMUCAHHbIX SHAOKPUHHbIX
natonorun? B Kakom nopsigke criefyet NpoBOAUTb eyeb-
Hble MeponpurATKA, B TOM YNCIIe XUPYPrYeCKOro Xxapakre-
pa? Kakoi metog neyeHns naTtonornm WUTOBUAHOW Xenesbl
cnepyet cunTaTh NpeanoyTMTeNnbHbIM? OnNucbiBaeMbIA HaMU
penknn KNUHN4Yeckun cnydam covetaHua AT3 n nannnnap-
Horo PLUX y naumeHTKM C akpomeranuen npegnaraet oTee-
Tbl Ha 3TW BOMNPOCbI.

OMUCAHUME KNNHNYECKOTO CJZTYYAA

MaumeHTKa 32 net B 2020 r. rocnutannsnpoBaHa B OIBY
«HMWL sHpgokpurHonorumn» MuHsgpaa Poccun ¢ »kanobamum
Ha LWYM B yLIaX, aKHe, CyXOCTb KOXXHbIX MOKPOBOB, Xpar.

Mo gaHHbIM aHamMHe3a M3BECTHO, UTo B 19 neT obHapy-
XeHo yBenmyeHre obbema LUTOBUAHON Xene3bl 4o 28 cm’,
npu NCCefoBaHMM FOPMOHANIBHOTO NPoduNa — 3yTUPEO3.
B BOo3pacTe 22 neT OTMEYEHO YBENMYEHUE pa3Mepa 00yBU
€36 no 39, B 26 neT — yBenMyeHne KUCTen.

C30neT nprcoenHMANCH Xanobbl Ha yyalleHHoe cepa-
uebueHve, TPEMOP ManbLeB PyK, MOBbILEHHYO C1abocTb,
yTomMnAaeMocTb, Anddy3Hylo ronoBHylo 60nb aaBALwero
XapakTepa, OTCYTCTBME MEHCTpyauul, CHUXeHne Beca
Ha 5-6 Kr. Ha MarHUTHO-pe3oHaHcHo Tomorpadun (MPT)
rOJIOBHOrO MO3ra BbifiBJIeHa MakKpoageHoma runodusa
pa3mepamy 17x21x22 mm. JlabopaTopHble nccnenoBaHnA
noaTBepPAWUIM Hanuume aKTMBHOWM CTafuWM akpOMeranauvu:
COMATOTPOMHbIN FOPMOH B CbIBOPOTKE KPOBU — 19,3 HI/mMn
(0,06-6,9), NOP-1 — 673,5 Hr/mn (62-230), Tak»Ke oTMeYeHa
runepnponaktTuHemms go 621,6 MME/n (94-500) n Tupeo-
TOKCUKO3 — TUPEeOTPONHbIN ropmoH (TTI) 0,05 MME/mn
(0,25-3,5), cBoGOAHbLIN TUPOKCMH 24,78 nmonb/n (9-19).
B 2020 r. HMUMMpOBaHa Tepanua TUPeOoCTaTUYECKUMU
npenapartamu 15 Mr/cyT c nocnegyoLwmnm CHUXKEHNEM J03bl
Ao 10 mr/cyT. Mocne 3TOro Ha NPOTAXEHUN ABYX NET KOH-
TPONb COCTOAHUA WMUTOBUAHOW Xene3bl 1 FOPMOHaNIbHOIO
CTaTyca He NpOBOAWIICA.

OceHbto 2020 r. (B Bo3pacTe 30 neT) BbIMNOSIHEHA TPaHC-
Ha3anbHaA afeHOM3KTOMMA MO NOBOAY COMATOTPOMUHOMBbI,
OfHAKo yepe3 3 Mmec Nocsie onepaTyBHOro BMeLlaTeNbCTBa
peEMMCCUU aKpOMErannuy He Habnaanocb, B CBA3U C YeMm
Ha3HauyeHa TepanuAa aHanoramm comartoctatuHa (CaHpo-
cTaTuH Jlap € nocTeneHHOW TUTpaUmnen 4O MaKCUManbHOWN
[o3bl).

B HoAbpe 2021 r. naumneHTKa rocnutanusuposaHa B OIbY
«HMWL, sHpokpmnHonornn» MuHsgpasa Poccun gna onpe-
JeneHusa TakTUKX AanbHewnwero neyenus. MNpuem Tmposo-
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na B fjo3e 5 Mr 6bl1 OTMEHeH 3a 3 AHA [0 rocnuTanm3aunu.
CornacHo pgaHHbIM nabopaTopHOro o6CegoBaHNA MNoa-
TBEPXKAEHO OTCYTCTBME PEMUCCUN aKpOMeranmu, Hecmo-
TPA Ha MPOBOAMMYIO Tepanuio aHanoramm ComaToCTaTUHa
B MaKcumasnbHon fo3se (yposeHb NDP-1 B cbiBOpoTKe Kpo-
BN — 624 Hr/mn (Hopma — 62-230), Ha MPT ronoBHoro
MO3ra — OCTaTOYHasi TKaHb afjleHOMbI runodusa pasmepa-
M1 5%X8%X10 MM C MHPpPa- N NapacenIapHbIM pacnpocTpa-
HeHuvem). [poBefeH HENPOXMPYPIUYECKUN KOHCUIINYM,
pEeKOMeHAOBaHO MOBTOPHOE OrfepaTUBHOE BMeLlaTeNb-
ctBO. OfHaKo B pamKax npefonepaluoHHOro obcneposa-
HMA BbIsIBMIEHbI MPU3HAKU TUPEOTOKCMKO3a, 0OyC/IoBNEeH-
HOro Hannuuem 6onesHn MpenBca: aHTUTENa K peuenTopy
TTI 29,35 ME/n (0-1,75), TTI B cbiBOpOTKE KpoBu 1,12 MME/n
(0,25-3,5), TpPWUAOATUPOHMH cBOGOAHbIN 9,81 nMonb/n
(2,6-5,7), TMpokcuH ¢B. 11,93 nmonb/n (9-19). MHnymmpoBaH
npuem TMpo3ona B fose 30 Mr B CyTKM C OTMeHOM 3a 1 geHb
[0 TmpeonaskTtommu. Mo gaHHbIM yNbTPa3BYKOBOrO uccne-
[JOBaHVA LWUTOBUAHON »Xene3bl — YyBenuueHne obuiero
obbema go 80,9 cm3, UTO COOTBETCTBOBAJIO OTPULLATESNIbHOM
OVHAMVKe OTHOCUTENIbHO NcCnefoBaHma B AHBape 2021 r.,
Koraa o6bem »kenesbl coctaBnaAn 38 cm®. BbinosiHeHa CUUH-
TUrpadus, No AaHHbIM KOTOPOWN OTMEYEH MOBbILIEHHbIN 3a-
xBaT pagrodapMaLeBTUYECKOrO Npenapata 0beumu gons-
MU WUTOBUAHOM ene3bl Andody3HOro xapakrepa (MHAEKC
3axBara 27,2%).

B xope Tekywen rocnutanusaumn npuHATO pelleHne
0 nopsagke nocnegyolwmx neyebHbIX MeponpuATMn —
MPU3HAHO LenecoobpasHbiM MPOBefeHNe B MNEPBYIO
oyepefb TUPEOUAIKTOMMMK, MOCAE Yero — MOBTOPHOM
TpaHCHa3aNbHOW afeHOM3KTOMUU. DKcTpadacumanbHas
TUPEOVIIKTOMUSA BbIMOJIHEHA B Aekabpe 2021 r., nocne-
onepauuoHHbIn nepuop — 6e3 ocobeHHocTel. Mpu nna-
HOBOM MOPQONOrMyeckoM UCC/IefOBaHUN OnepaLroHHO-
ro matepuana TKaHb WUTOBUAHON »Kefe3bl npefacTaBneHa
Menkumn GonNMKynamy HenpaBuiibHOW GOPMbI CO CKYA-
HbIM KONNIOUAOM C BaKyonsMmu pesopbuwnu; donnukynsp-
HbIM SNUTENVIA TMNEPNIa3upPoBaH, TMPOUUTbI C OOUNIbHON
CBETJION U CBETNION 303UHOPUNBHON LUTOMa3MOM; B CTPO-
Me WMTOBMAHOW Xenesbl OTMEYaTCA PaclUMpPEHHbIe NoJI-
HOKPOBHbIEe KPOBEHOCHblE COCyAbl, oyaru NMdOonaHON
NHOUNBTPaUMK ¢ popMmUpoBaHueEM NuMmdounaHbix Gonnu-
KYNOB C repMUHATUBHbBIMU LIEHTPaMU; Ha OQHOM M3 TNCTO-
NOrnYyeckmx Cpesos, B TOJLE JIEBON AONUN LUTOBULHOM
xenesbl, Cpein BbllLeONUCaHHbIX N3MEHEHUI OTMeYaeTcA
pPOCT HEMHKANCYNMPOBaHHOWN NanuIAPHON MUKPOKapLu-
Hombl grnameTpom 0,3 cm, ponnnkynapHoro ctpoeHus, 6e3
WHBA3nK B Kancyny AOAW WUTOBUAHOM Xenes3bl. 3aKroye-
Hue: «[anunnAapHas MUKPOKapLVHOMA N1eBON [ONN LNTO-
BuAHoOM xenesbl, pT1aNxMx. Anddy3Hbii 306 wWmUToBMAHON
Xenesbl». [laHHble NaToMOP$ONOrMYeCcKoro nccyieloBaHms
WMTOBMAHOM »Kene3bl MpeacTaBieHbl Ha puc. 1.

B nocneonepaunoHHOM nepuoge WHWLUMMPOBaHa 3a-
MecTuTeNlbHasA Tepanuna NeBOTUPOKCMHOM HaTpusa B [o03e
125 MKr B CyTKW.

B deBpane 2022 r. npoBeAeHO NOBTOPHOE TPaHCHA3asb-
Hoe TpaHccheHouganbHoe yfaneHue 3HAO-MHbpacennsp-
HOW afieHoMbl rnnodur3a. [JaHHbIX 32 Pa3BUTE BTOPUYHON
HaZMOYEeYHUKOBOWN HeJOCTaTOYHOCTU, HeCaxapHoro avabe-
Ta He Nosy4yeHo.

MaureHTKa BbiNMCaHa nog HabnogeHne cneynanrcToB
MO MeCTY XUTENbCTBA.
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Puc. 1. laHHble NaToMOopdONornyeckoro NccinefoBaHns LWMTOBUAHON Xenesbl.

A, B — bonnuKkynbl WMTOBUAHON Kenesbl HEenpaBuibHOW GOPMbl CO CKYAHbIM COAEPXKAHWEM KOMMOWAA, MMMNepnnasupoBaHHbIM GONIMKYNAPHBIM
3nuTenmem (OKpacka reMaToKCUIIMHOM 1 303MHOM, X400).
B, [ — HenHKancynupoBaHHasA NanuansapHas MUKPOKapLYHOMA LWUTOBMAHOM Xene3bl, GONNNKYNAPHOTO CTPOEHMs (OKpacka reMaTOKCUAMHOM 1 303UHOM,
x400).

OBCYXAEHUE

PacnpocTpaHeHHOCTb KapLMHOMbI LNTOBUAHON Xe-
nesbl y naumeHToB ¢ 6onesHbio [peliBca, MO faHHbIM pas-
JNINYHBIX UCTOYHUKOB, cocTaBnaeT ot 2,3 go 21,1% [5, 6].
MpurHATO cunTaTh, UTo BicCOKOAN P PEepeHLMpoBaHHas Kap-
LUMHOMA LWUTOBUAHOWN Xefe3bl Kak MUHMMYM B 2,5 pasa
yawle BbIABNAETCA Y MALMEHTOB C TUPEOTOKCMKO3OM,
obycnoBneHHbim [T3, B cpaBHeHMM C obwein nonyns-
uven. B meTtaaHanmse 33 uccnefoBaHWi, NpoBefeH-
Hom Staniforth J.U. n coaBt., uyactota PLUX coctaBuna
0,07 cnyvas [7].

ManunnapHas KapuMHOMa LWMTOBMAHON Xefe3bl AB-
nAeTca Hanbosee PacnpPoOCTPaHEHHbIM FTMCTONOTMYECKUM
TMnom BbicokogudpdepeHypoaHHoro PLUX y nauynen-
TOB C 6onesHbio lpenBca (okono 88%), ogHaKo BCTpe-
YalTCA N ApYyrve rmcToiorMyeckre BapuaHTbl, BKOYas
bonNNMKynsapHYyio, MeSYNASPHYIO Y aHAMIACTUYECKYIO Kap-
uMHOMbI [7].

JnutenbHoe BpemMs CYMTANOCh, YTO KapLUMHOMbI LUTO-
BUAHOW »ene3bl, acCoLNNPOBaHHbIe C 6onesHbio penBca,
XapakTepu3ytoTca 6osiee arpeCcCUBHbBIM KIIMHUYECKNM Teve-
HMEeM BC/IeCTBME BbICOKOW KOHLEHTPAL MU TUPEOCTUMYIN-
PYIOLLMX aHTUTEN, BHOCALLMX BKJIAZ B POCT 1 METAacTa3npoBa-
Hue onyxonu [8]. OgHaKo, cornacHo pesynbTaTam NoCeaHNX
NccnefoBaHnin, MNOBblWEHHAA KoHueHTpauma NK-knetok
(ecTecTBeHHble Kunnepsbl) u Makpodaros M1, obecneumsa-
IOLMX NMPOTUBOOMYXONEBbI UMMYHUWTET, a TakXKe yCTpaHe-
HMe HEeraTVBHOIO BAUAHUA TUPEOCTUMYIUPYIOLLNX aHTUTEN
BC/IeACTBME XUPYPrUYecKoro neuyeHnsa 6onesHu [peliBca,
CNoco6CTBYIOT NyuULlleMy NporHo3y 3abonesaHus [9, 10].

YBenvueHne BbIABNAEMOCTM MUKPOKAPLUUHOM He fAB-
NnAeTCA paBHbIM MOBbIWEHUID BbKMBaeMoCcTu. ostomy
TakTUKa BefeHMA NMauueHTOB OCTaeTca A0 CMX Mop AUC-
KyTabenbHoln. HekoTopble aBTOpbl CYMTAIOT, YTO Heob-
XOOUMO AuHamMuyeckoe HabnwaeHue [11], KTO-To peko-
MeHAyeT XWPYpPruyeckoe neyeHne, CCbafACb Ha PUCK
meTacTasmpoBanus [12, 13]. MNpu Bbibope TakTUKM Be-
LeHus HeobXxo4VMO YyuuTbiBaTb BCE BO3MOXHblE MHTpa-
1 nocrieonepaloHHbIe OC/TIOXKHEHMWA, OCOOEHHO y nauum-
€HTOB C TMPEOTOKCNKO30M. OfHO U3 pefKunX, HO FPO3HbIX
OCJIOKHEHUI — TUPEOTOKCMYECKNI KPU3, CMEPTHOCTb
npu KOTOPOM oueHnBaeTca B 8-25%, HecMOTpA Ha coBpe-
MEeHHble JOCTUXKEHNA B €0 IeYEHUM N NOoAAEePKIMBaOLLNX
Mepax. B Halwem cnyyae B CBA3U C BO3MOXKHbIM BO3HUK-
HOBEHMEM [aHHOrO OC/IOKHEHUA NauueHTKe B Hauvane
BbIMOJIHEHA TUPEOUAIKTOMUA Nepep yaaneHneMm afeHo-
Mbl runodmsa.

MpeAcTaBneHHbIN KNUHUYECKUI Cny4vall ABNAETCA Ha-
rNAQHBIM NMPUMEPOM COYeTaHMA akpoOMeraanm 1 NopakeHmsa
LMTOBUAHOW XeJe3bl, KOTOPbI NOATBEPKAAET, UTO NaLneH-
Tbl C 3TOV MATONOIUEN [ONIXKHbI ObITb OTHECEHDI K MOBbILLEH-
HOMY pUCKY pa3ButuA PLLXK.

B 2020 r. Yang L. et al. [14] usyunnu 73 obpa3ua TKaHu
PWM n ¢ nomoLwbio MMMYHOrMCTOXUMMUYECKOrO aHanmsa
oueHunnm skcnpeccmtio NOP-1. Mo nonyyeHHbIM pesynbTa-
Tam aKkcnipeccna MOP-1 B o6pasuax TkaHu PLLK 6bina Bbiwe,
YyeMm B COCeiHVX HOPMarbHbIX 06pa3Lax, U B 3HaUUTENIbHOM
cTeneHu cBA3aHa ¢ pa3mepom onyxonu, ctagmen TNM mn me-
TacTasamu B numdaTuyeckre y3nbl. 3T0 NO3BONUIIO CAeNaTb
BbIBOA, YTO B COBOKYnHocTn U®P-1 cnocobctByeT nponu-
depaunn 1 MHBa3UM, TakMM obpPa3oMm, NPOrpPecCcUPOBaHUNI0
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PLIK uepes curHanbHbi nyTb STAT3. Pag gpyrux nccnepo-
BaHW [15, 16] noaTBEpP>KAAIOT, YTO MOBbILLEHHbIA YPOBEHb
N®OP-1 MOXHO pacueHuBaTb Kak AMArHOCTUYECKUA 1 MpPo-
rHOCTUYECKUI MapKep pa3sutmsa PLLMK.

B paHee npoBOAMMbIX NCCNIE[OBAHMAX Mbl HE BbISBUIN
OLIEHOK Koppenauumn TeMna yBesinyeHusi oobema WUToBuma-
HOW »ene3bl N pucka passutua PLLMK, uto moxeT ABnATbCA
OLHVIM 13 MapKePOB OHKOTpaHchopmaLmu.

B npuBOOMMOM KIVMHUYECKOM Ciyyae Mbl obpaTtvnm
BHUMaHME Ha B3aUMOCBA3b MeXay ObICTPbIM TEMIMOM POCTa
o6bema WIMTOBUAHOW XKenesbl N BpeMeHeM MaHudecTauum
PLLK, Ha yem He ObI cAenaH akLEHT B paHee NPoBeAEHHbIX
nccnenoBaHuAX. bbiCTpbIN TeMn pocTa 06bema WMUTOBUOHOM
Xesnesbl HeO6XOAMMO PacCMaTpUBaTb NPY COMOCTABNIEHNN
¢ akcnpeccuen MOP-1, uTo MOXKeT ABNATLCA OQHUM U3 Map-
KepOoB NOBbIWEHHOro pucka PLLK.

YunTbiBasa NoBblleHHY0 BepoATHOCTb PLUXK y nauuveH-
TOB C aKpoMmeranuern, Heo6XOAUMO MPOJOKUTL aHaNu3
KNMHMKO-NabopaTopHbIX MPOsBAEHWI CiyyaeB 3abornesa-
HUIA, LLeSIbIo KOTOPbIX ABASETCA YyCTaHOBNEHVe NHGOpMaTLMB-
HbIX MapKepoB BbICOKOro pucka PLLUMK. PewweHne 3Trx 3agav
NO3BOJINT CBOEBPEMEHHO BbIAABNATbL U MJIAHNPOBATb aNro-
pPUTM 3PPEKTUBHON MOMOLLM NaLUeHTaM.

3AKNIOYEHUE

OnncaHHbIN HaMK KIIMHUYECKWI CllyYal OTpaXkaeT HeKo-
TOpble HOBble NpeacTaBneHnsa Bo3HNKHoBeHnA PLUMXK y na-
LMEHTOB C akpOMeranuen, 3aKoyaoLmneca B NoBbILLEHHOMN
akcnpeccum  IOP-1, yto cnocobcTeyeTr nponudbepaunn
W VIHBA3UW KNETOK U, TaKUM 06pa3oM, MPOrpeccMpoBaHmIo
1 meTactasupoBaHuio PLXK. B HacTosilwee Bpems Haumbo-
nee uenecoobpasHbiM ABNAETCA 06A3aTeNIbHbIA CKPUHWHT

KNUHUYECKIMI CNYYAW

COCTOAHNA WMTOBUAHOW »ene3bl Y NauMeHTOB C akpomera-
nuen, TpeboBaHMA K KOTOPOMY aHanorMyHbl TaKOBOMY Yy 00-
Wwewn nonynAumnn.

AONONIHUTENIbHAA UHOOPMALNA

UcTtouHukn ¢puHaHcupoBaHuma. ViccnefosaHne nposeaeHo npu ¢u-
HaHCOBOWN nopnepx ke MwuHncTepcTBa 3apaBooxpaHeHmsa Poccuiickon
Depepauuy B pamKkax BbIMOJIHEHUA rOCYAAPCTBEHHOrO 3apaHusa «Anupe-
MUOJIOTMYECKUE 1 MOMEKYNIAPHO-KIIETOUYHbIE XapaKTepUCTVKK oryxorne-
BbIX, 3y TOUMMYHHbIX 1 NOAOAEPULIMTHBIX TUPEONaTuii Kak OCHOBa Npodu-
NaKTUKM OCNOXHEHUIN N NepCcoHann3mMpoBaHHOro neyeHua», N HUOKTP
AAAA-A20-120011790180-4.

KoHpnuKT nHTepecoB. ABTOpbI AEKNAPUPYIOT OTCYTCTBME ABHbIX
1 MOTeHUManbHbIX KOHGIMKTOB UHTEPECOB, CBA3AHHbIX C COAep)KaHUeM
HacToALWEN CTaTbM.

Bknap aBTopoB. [J3epaHoBa J1.K. — nonyuyeHune, aHanu3 fdaHHbIX,
HanucaHue ctatby; TKauyk A.B. — mopdonoruyeckoe wnccnefoBaHme
rocneonepaLoHHOro MaTepmana, HanvcaHue ctatby; Muraposa EA. —
roslyYeHne, aHaiu3 [aHHbIX, BHECEHME B PYKOMUCb BaKHOW MpaBKu;
Mepenenosa M.A. — nonyyeHue, aHann3 AaHHbIX, HaMMcaHWe CTaTbu;
Knm U.B. — npoBepeHve onepaTnBHOro neyeHns, ofobpeHne ¢priHanb-
HoWn Bepcum pykonucy; Lytosa A.C. — nonyyeHwue, aHanus faHHbIX, Hanu-
caHue cTatby; [lopoBcKux A.B. — nonyyeHune, aHanms faHHbIX, HaNnUcaHue
cTaTbu.

Bce aBTOpbI 0A06pUNYK GUHANBHYIO BEPCUIO CTaTbl Nepep nybnukaum-
e, BbIpasuan cornacme HeCcTV OTBETCTBEHHOCTb 3a BCE acreKTbl paboTbl,
rofipasyMeBaloLLyto Haanexallee n3yyeHve 1 peLeHre BONpOoCoB, CBA3aH-
HbIX C TOYHOCTbIO MM BOOPOCOBECTHOCTbIO NIOOOI YacTU pPaboTbl.

Cornacue naymeHTKK. MaymeHTKka OOPOBONBHO MoanmMcana UHPop-
MMPOBaHHOE cornlacve Ha ny6avKaLumio NepcoHanbHON MeNLIMHCKON WH-
dopmaLmm B 0besnuueHHon popme B XKypHane «KnmHuyeckas v sKkcnepu-
MeHTasIbHasA TPeonJoNoruns».
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