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IIYKPOBW ITIABET 2 TUITY TA 3AXBOPIOBAHHS INTOIIOIIBHOT 3ATIO3M:
IMOIIVK CIIVIBHUX MEXAHI3MIB

LlykpoBuii giaGeTt 2 TNy Ta 3aXBOPHOBaHHSA
LWMTONOAIGHOT 3a/103U: NOLWYK CRi/IbHUX MeXaHi3MiB

B. A. MycieHko, M. |. Mapywak

TepHoninbecbkuli HayioHa/IbHUU MeduyvHUll yHisepcumem
imeHi I. A. Nopbayescbko2o MO3 YkpaiHu

Pestome. Llykposul diabem ma 3axs80oproBaHHsI ujumorio-
0i6HOI 3as103u (L3) — dBa HalmowupeHiwi eHOOKPUHHI ropy-
WEeHHS1 Y KAIHIYHIU Mpakmuyj, OCKI/IbKU MOPYWEHHST 06MIHy pe-
YOBUH Ma MupeoioHUX 20PMOHIB MOXYMb BI/IUBAMU OOUH Ha
00HO&0.

MeTa AocnimkeHHA — rpoaHastizysamu JimepamypHi
oxepesia W00 MOWUPEHOCMI UyKposo2o diabemy 2 mury,
lio2o KOMOPBIOHOCMI 3 3aXBOPHOBAHHSIMU WUMONOGIGHOI 3a/10-
3U ma OCHOBHI /laHKU ramoaeHe3y 3a yMOBU iX MOEOHaHO20
nepeoiey.

Martepianu i MeToAW. Y 00C/1i0XXeHHI orpayboBaHo Ha-
YKOBI ny6/iikayii 3a ocmaHHe decamusiimmes, siki 00CMYriHi y
mMepexi «IHmepHem», K/Il040B8UMU C/108aMu 6y/u «YyKpo-
Buli diabem 2 murly», «3axg80pOBaHHS WUMONOdi6HOI 3a-
J103U», «KKOMOPBIOHICMb», «1amo2eHe3».

Pesynbratun. 38'930K MK YykposuMm diabemom i rnopy-
WeHHsIM pobomu wumorooibHOT 3a/103U XapakmepusyembCst
CK/1a0HOK B3aeMOOiero. Y psidi pobim nosiooM/isiembsCsi Mpo
rowupeHicmes OUCQYHKYii LuMmMonodibHOI 3a7103u ceped XB0-
pux Ha diabem y mexax 8i0 2,2 00 17 %. OOHaK Yy Ki/lbKOX
00C/OXEHHSIX criocmepieaembcsi OyXe BUCOKa MowUpeHicmb
oucghyHKUIT |umomnoodibHoI 3as103u npu diabemi 2 mury, moo6-
mo 31 ma 46,5 % B8i0nosioHO. Bucokuli yu HU3bKUU piBeHb
20PMOHIB WUMOonodibHOI 3a/103u rnos'sizaHull 3 nepughepuy-
HOK0 pe3ucmeHmHicmio 40 iHcysiHy. MNokasaHo, wo T, sidiepae
POosIb y 3axucmi B-K/iMUuH niow/1yHKOBOI 3a/103U BI0 arormaoa3y.
Llykposuti diabem rnopywye ¢hyHKYit0 WumornoodibHoi 3a/103U,
B/IUBAIOYU SIK HA 2inomasiaMiyHuli KOHMPO/ib BUPOB/IEHHS
TTI, mak i Ha mpaHcghopmayito T, 00 T, 8 nepughepuyHiti
mkaHuHi. Tomy nayieHmis i3 diabemom mompibHo obcmexy-
Bamu Ha npeomem oucchyHKYii wumonodibHoi 3a/103u. Pe-
3y/Ibmamu rnepexpecHo20 00C/TIOXEHHS MokKasasiu, WO XiHo4a

cmame, ciMelHull aHaMHe3 3axB0PHBaHHSI WUMONodi6HOT

3a/103U Ma KypiHHSI MOXYMmb 36i/1bLUUMU PU3UK BUHUKHEHHS]
ainomupeosy y XBopux Ha diabem. IHCyIiHOpPe3UCMeHMHICcMb
ma KoMreHcamopHa eifnepiHcy/liHeMis MOXymb 6pamu
ydacme y riposichepayii kimuH L3 ma ymsopeHHi 8y3/is L1 3.

BucHoBoKW. 38'930k M ¢byHKyiero 1|3 ma L/] 2 € dBo-
Hanpas/ieHuM ma riosisizae ckiadHuM 83aemooisim. Hadnowu-
peHiwumu posnadamu L3, wo 3ycmpidaemscsi ceped XBopux
Ha L] 2, € cybkniHidHUt ma K/iHIYHUl 2inomupeos, a makox
8y3/108uli 306.
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Type 2 diabetes and thyroid disease: search for
common mechanisms

V. A. Musiienko, M. I. Marushchak
I. Horbachevsky Ternopil National Medical University
e-mail: marushchak@tdmu.edu.ua

Summary. Diabetes mellitus and thyroid disease are
the two most common endocrine disorders in clinical
practice, as metabolic and thyroid hormone disorders can
affect each other.

The aim of the study — to analyze the literature on the
prevalence of type 2 diabetes, its comorbidity with thyroid
diseases, and the main pathogenesis pathways, provided
that they are combined.

Materials and Methods. The study looked at scientific
publications over the last decade that are available on the
Internet, with the key words "type 2 diabetes,” "thyroid
disease,” "comorbidity," "pathogenesis."

Results. The relationship between diabetes and
thyroid dysfunction is characterized by a complex
interaction. A number of studies have reported the
prevalence of thyroid dysfunction among patients with
diabetes ranging from 2.2 to 17 %. However, several
studies have shown a very high prevalence of thyroid
dysfunction in type 2 diabetes, as 31 % and 46.5 %,
respectively. High or low levels of thyroid hormones are
associated with peripheral insulin resistance. T3 has been
shown to play a role in protecting pancreatic [3-cells from
apoptosis. Diabetes mellitus impairs thyroid function by
affecting both the hypothalamic control of TSH production
and the transformation of T4 to T3 in peripheral tissue.
Therefore, patients with diabetes should be screened for
thyroid dysfunction. Cross-sectional studies have shown
that female sex, a family history of thyroid disease and
smoking may increase the risk of hypothyroidism in
patients with diabetes. Insulin resistance and compensatory
hyperinsulinemia may be involved in thyroid cell
proliferation and thyroid nodule formation.

Conclusions. The relationship between thyroid
function and diabetes mellitus type 2 is bidirectional and
Subject to complex interactions. The most common thyroid
disorders found in patients with diabetes mellitus are
subclinical and clinical hypothyroidism, as well as nodular
goiter.
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BCTYN

LlykpoBuii giabeT € HalnowmnpeHilnMm eHa0KPUH-
HAM po3nagom Yy BCbOMy CBITi [1]. 3a ouiHkamu
A. B. Kaiser et al., y 2018 p. y CBiTi 3apeecTpoBaHo
500 mMnH BUNAAKIiB LyKpoBoro giabety 2 Tuny (L4 2),
npu LbOMY aBTOPW 3a3HayaloTb, WO WOro nowupe-
HiCTb 6yae 36inbllyBaTucb Ao 2028 p., 0co6MBO B
KpaiHax i3 HM3bknuM piBHEM goxoay [2]. Ha aaHwuii yac
y BCbOMY CBITi KOxHa 11 fopocna noguHa XBopie Ha
LyKpoBUii giabeT, 90 % 3 HMUX MatoTb LlyKpOBWiA diabeTt
apyroro tuny [1]. BinbwicTb nauieHTis i3 LU 2 mae
xoya 6 ogHe ycknagHeHHs [3]. Bigomo, wo LA 2 Ta-
KOX 30i/bLLUYE PU3MK PO3BUTKY CEPLIEBO-CYAUHHMX 3a-
XBOptoBaHb [4] i1 paky [5], L0 € NpOBiAHUMN NpUYKNHa-
MW CMEPTHOCTI UMX NauieHTiB. Y LIOMY 3pOCTaHHA
MOLUMPEHOCTI LlyKPOBOTO AiabeTy HeratMBHO BNNBAE
Ha YMCNeHHI Pi3ioNorivHi yHKLIT, Ha CTaH opraHiB Ta
CHCTEM OpraHiaMy Takux nalieHTiB [6]. Bpaxosyouu
Te, L0 rOpMOHM wWmTonoAibHoi 3anosm (LL3) 3abes-
neyvyloTb eHepreTu4Huii romeocTas Ta 6epyTb y4yacTb
y 4l iHCYniHy Ta perynsauii roko3n [7], a Takox psag
JOCniAxeHb NPo BUCOKWI piBEHb NOLUMPEHOCTI Nopy-
weHb L3 y xBopux Ha giabet [8, 9], akTyaslbHUM €
[JOCTIIKEeHHA Cri/IbHUX NTaHOK NnaToreHesy Lux nato-
norin.

MeTolo gocnifkeHHs 6yno npoaHanisysatu ni-
TepaTtypHi [pxepena Loa0 MOLUMPEHOCTI LYyKPOBOro
niabeTy 2 Tuny, Koro KOMop6IAHOCTI 3 3aXBOPHOBAHHSI-
MU LLMTONOAIGHOT 331031 Ta OCHOBHI J1aHKU nartore-
He3y 3a YMOBU iX NoegHaHoro nepeoiry.

MATEPIANN | METOAU

Y [ocnimpKeHHi onpalboBaHO HayKoBi nyo6nikauii
3a OCTaHHE OeCATUNITTA, AKi AOCTYNHI y Mepexi «IH-
TEpPHET», KNHOYOBUMM C/I0BaMM BYyNN «LYKPOBWiIA Aja-
6eT 2 TUNYy», «3axXBOPIOBAHHA LUTONOAIGHOT 3a/1031>,
«KOMOPOIAHICTb», «MaToreHes3».

PE3Y/NNILTATU TA OBIrOBOPEHHSA

LlykpoBuii pgiabeT Ta 3axBoptoBaHHa L3 — aBa
HaMMoLMpPeEHILLi eHAOKPVHHI MOPYLUEHHS B KiHIYHIN
NPaKTULLi, OCKINIbKX NOPYLUEHHSI 0OMIHY PEYOBWH, IHCY-
NiHYy Ta TUPEOIAHUX FTOPMOHIB MOXYTb BNAMBaTU OAWH
Ha ogHoro [10]. Y psai po6iT NoBifOMASETLCS NPO No-
LUMPEHICTb AMCHYHKLT LMTONOAIGHOI 3a103U cepef,
XBOpWX Ha giabeTt y mexax Big 2,2 o 17 % [11-13].
OfHaK Yy KiflbKOX JOCNIIKEHHSAX CNOCTEPIracTbCs Ayxe
BMCOKa MOLUMPEHICTb AucdyHKuil W3 npu piabeti 2
Tuny, T0610 31 Ta 46,5 % BignosigHo [14,15]. Bnavs
po3naay W3 Ha giabet Bigomuii 3 1979 p. [16]. Pos-
nagn W3 He nuwe noripwytoTb MeTaboNiYHUA KOHTP-
0/b, ane i BN/IMBaloTb Ha liKkyBaHHs fAiabety [17].
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LmTononibHa 3a103a — 0gHa 3 HanbiNbLLINX eHAo-
KPMHHMX 3a/103 B opraHiami. fopmonn L3 — ue pery-
NATOPHI TOPMOHMK, AKi BNNBAKOTb HAa 0OMIHHI npoLecu
B YCbOMY OpraHi3mi, a TakoX BigirpatoTb XUTTEBO
BaXK/IMBY POJib Y TOMeOCTasi [/10K031, KOHTPOJIOKUN
CeKkpevujlo iHCY/iHy Ta BM/MBaUYnM Ha HaOXOKEeHHS
[Nt0OKO3M B KpoB [18]. TpeoTpOoniH-pUni3avHr-ropMoH
(TPT) — Lie ropMOH, L0 CEKPETYETLCSA rinoTasiaMmyCcom,
peryntoe CMHTE3 Ta BUBIJIbHEHHS TUPEOTPOINHOro rop-
MoHy (TTT) i3 rinodpiza, KW CTUMYHOE BUPOGIEHHS
Ta ceKpeLito TMpeoigHnx (TPUAOLOTUPOHIH Ta TUPOK-
CVH) TOPMOHIB LMTONOAiIGHOK 3a/103010. Yepes kna-
CUYHWIA LMKN 3BOPOTHOIO 3B’A3KY TUPEOTAHI TOPMOHM
ra/ibMytoTb BUpo6neHHss TP ta TTI. Y TKaHUHaxX-Mi-
LIeHAX AenoamHasa Tvnie 1 i 2 nepeTBOpPOE TUPOKCKH
(T,) B @aKTMBHWIA TOPMOH — TPUIAOAOTMPOHIH (T,), ToAi
AK geliogmHasa Tuny 3 NepeTBOPHE TUPOKCHH B He-
aKTUBHWIA 3BOPOTHUI TPUAOLOTUPOHIH.

OncayHKLiA WmMTonoAibHOoT 3a/1031 BK/ItOYAE rino-
TUPEeO3, rinepTypeo3 Ta ANGY3HWIA By3N0BUIA 306.
Mepwi ABi eHAOKpMHONATII BUKIMKAE ayTOIMyHHWI
MPOLEC, i BOHM BK/IKOYAKTLCA [0 CNekTpa ayToiMyH-
HUX 3aXBOPKBaHb LMTOMOAIGHOIT 3a/1031. 3HUXEHE
BCMOKTYBaHHS [/1H0KO3W 3 LLJTYHKOBO-KULLKOBOIO Tpak-
Ty, WO CYMNPOBOMKYETLCA TPUBAIMM HAKOMUYEHHAM
nepndepuyHOi rNKO3K, MHOKOHEOreHes3, 3MEHLLIEH-
HS BUKMAY 7IHOKO3U B MEYiHLj € 03HaKamu rinotupeosy
Ta XapakTepusyeTbCA 3HKEHHAM PiBHA CMPOBATKO-
BUX T, Ta T, i3 36i/IbLUIEHHAM PiBHSA CMPOBATKOBOIO
TTI, oTXe, NpuU3BOAUTL A0 TiNepriikeMiyHoro ctaHy
[19]. Lle Ha BigMiHY BifA NauieHTIB i3 rinepTnpeo3om,
KOJIN 36iMbLUYETHCA BUXIZ, ITHOKO3M 3 NMEYiHKK, WO € ro-
NIOBHOIO MPUYMNHOIO IHAYKUIT FinepiHCyniHeMil, rnoKos-
HOI HenepeHOCUMOCTI Ta PO3BUTKY NepudyepuyHoOI iH-
CYNiHOPE3UCTEHTHOCTI, 306i/IbLUEHHS abcopbuii
[/TOKO3W B KULIEYHWUKY. TOMEpPaHTHICTb [0 [/1H0KO3M
Nnpu TUPEOTOKCMKO3i 3yMOBMieHa NifBULLEHUM BUPO-
BGNEHHSIM NEYiHKOBOI [/1H0KO31 Pa3oM i3 pery/iboBaHuM
rnikoreHoni3om [20]. TakoX CKOPOYYeETLCS Nepios Ha-
NiBBUBEAEHHS iHCY/TiHY, LUBMALLE 3a BCe Yepe3 36i/b-
LUEeHHSA WBWAKOCTI AerpagaLii Ta NoCUIeHoro BMBI/b-
HEHHSA B6i0/10TYHO HEeaKTUBHUX NonepesHVKiB iHCYNiHY
[21]. CnocTepiraeTbCs NiABULLIEHHS PIBHSA CMPOBATKO-
BUX BiNbHUX T, Ta T, ToAi s piBeHb TTI y cupoBartuyi
KPOBI 3HAYHO 3HWXKYETLCA. [OLWKMpPEHICTb rinepTupeo-
3y cTaHoBUTL Bif 0,2 10 1,3 % y KpaiHax i3 focTaTHIM
CNoXuBaHHAM ogy [22]. MeTaaHasli3 €BpONECbKMX
[OC/iMKEHb OUIHMB CepefHii MOKa3HWUK MOLUMPEHOCTI
0,75 % Ta piBeHb 3axBoptoBaHoCTi 51 BUnagok Ha 100
000 Ha pik [23]. 3arasiom, 3aXBOPHBAHICTb Ha rinep-
TUPEO3 3a/1eXMNTb Bif CNOXMBAHHSA MOAY HACENEHHAM,
nNpuyoMy Oiflbll BMCOKI MOKA3HUKM FiNepTUpeosy Bu-
HMKaKTb Y KpaiHax i3 aeduiumTtom liogy [24].
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Bucokuii Y HU3bKWI piBEHb FOPMOHIB LLMTONOAi6-
HOI 3a/1031 NOB'A3aHWi1 i3 NEPUAEPNYHOI0 PE3UCTEHT-
HICTIO A0 iHcyniHy [24]. MokasaHo, wio T, Bigirpae
ponb y 3axucTi B-kNiTUH MigWAYHKOBOT 3a/1031 Bif,
anonTtoay [25]. L4 nopylwye dyHKLUiHO WUTONOAIGHOI
3a/1031, BM/IMBaOYM K Ha rinoTanaMiuyHuil KOHTPO/b
BUpO6/ieHHs TTT, Tak i Ha TpaHcdopmauio T, 4o T,y
nepugoepuYHiin TkaHuHi [26]. ToMy nauieHTiB i3 giabe-
TOM MOTPIGHO 06CTEXYBATU Ha MpeaMeT ANCHYHKLT
lmTonoAi6HoT 3ano3un. MigsuuieHnii piseHb TTI y
XBOpUX Ha fiabeT Moxe ByTv pe3ynsTaToM npuinomy
Me[IMKAMEHTIB, AKi MPUrHiYYOTb PiBEHb BifIbHOTO T,
[27]. IHWa npuunHa — IHCY/iH, KW NigBULLYE piBEHb
T,, NpurHivytoun piseHb T,, NPUTHiYYyHOUM NediHKoBY
KoHBepcito T, B T,. TakoX NpUUNHOI MOXYTb ByTU ay-
TOIMYHHI 3aXBOPIOBAHHSA Ta NOLUMPEHICTb TUPEOIAHNX
aHTUTIN Yy XBOpUX Ha LA 2 [28].

[Jeski pocnipkeHHA nokasanu, WO piBEHb LUPKY-
nAauii gpaktopa amndbepeHuiauii pocty 15 (GDF-15) y
nauieHtis i3 L 2 6yB 3HayHO Buwmm [29] Ta
noB'A3aHnM i3 rinepniasieto k1iTnH npu LA 2 [30]. Ta-
KoxX GDF-15 noB'si3aHuii i3 36ibLLIEHHSM PU3KKY paky
npu LA 2 [30]. Ockinbkn GDF-15 Bonogie noTeHuiii-
HOK 30AaTHICTIO A0 akTMBi3aUil poCcTy KNiTWH, a Nnoro
LMPKY/TIOI0YI KOHLeHTpauii npu giabeTi 2 Tuny nigsu-
LeHi, noriyHo posrnagarv GDF-15 gk nepcnekTuBHO-
ro kKaHgmpara Ans OuiHKM pu3nky AucdyHkuil W3 y
XBOpUX Ha L 2. Pesynbtatu Aesaknx 0oCioKeHb no-
kasanu, uwo GDF-15 nos'A3aHuii 3i 3n0siKicHO honi-
KyNSApHO Heomnasieto WuTonomibHoi 3anosm [31].

Kinlbka aBTOpIB MOBIAOMUAN MPO MNO3UTUBHI KOpe-
nauii Mk gedpiuutom BiTamiHy D Ta gncdyHkuieto W3
cepeg, naujenTis i3 LIA 2 [32, 33]. Moro Bnnvs Ha 3a-
XBOPHOBAHHA LWMTOMNOAIOGHOI 3a/103M LUMPOKO BUCBIT-
NIOITbCA B KAIHIYHIA npakTuui [32, 34]. ediuunT Bi-
TamiHy D Ta L[ 2 3asBuyali BU3HAKTbCS
YCKNaAHEHHAM Ta PU3NKOM 3aXBOPKOBAHHA LLMTOMO-
Ai6HOI 3a/1031. X0o4a BapTo 3a3HaunTK, WO MOX/IMBY
posnb fediunTy BiTaMiHy D MOXHa po3rnsgartv y na-
ToreHesi sk LI, Tak i 3axBoptoBaHHsA LL3. OgHak BiH
TakoX MoXxe OyTy BTOPUHHUM A1 LiMX 3aXBOPIOBaHb.
MepopasibHi NpoTuAiabeTUyHi npenapaty, a Takox
TepaneBTUYHe OOMEXEHHS AIETM MOXYTb BNAMBATH
Ha piBeHb BiTamiHy D y naujieHTiB i3 giabetom. Kpim
TOro AUCAYHKLiA LWMTOMOAIGHOT 331031 MOXE TaKoxX
3MiHIOBaTN CMOXMBaHHA BiTamMiHy D, abcopbuio abo
MeTab0/i3M.

OenoanHaza 2 tuny (D2) kogyeTbcs reHom DIO2 i
KaTasisye nepetsopeHHa T, y 6ioaktnsHuin T,. Xoda
To4YHa posib ekcnpecii DIO2 Ta akTnBHOCTI D2y 6iniii
XXMPOBIN TKaHWUHI y cnpusiHHI natoreHesy LA 2 3au-
LIAETbCS Maike HEeBiZOMOK, OCTaHHI A0C/iIKEHHS
NOKasyTb NOTEHUiNHWIA BNANB. AK NOAIPeHONN, TakK i
YOBYHI KMCMOTU MNOCW/IIOKOTL eKCrnpecito/akTnusaLito
DIO2, nokpallytoTb MITOXOHApPia/IbHE AMXaHHSA y Oi-
NI XNPOBIl TKAHWHI Ta CKETETHUX M’'si3ax Ta MOCUsIo-
toTb BTpaty macu [35]. Kpim TOro nonimopdisamu B
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DIO2 6ynu nos'a3aHi 3 NiABULLEHOK PE3UCTEHTHICTIO
[0 iHCyniHy, pu3nkoMm po3sutky LI 2 Ta noraHum
KOHTponem rnikemii [36]. Ha cborogH 6yno 3HaligeHo
Kinibka nonimopdpiamia DIO2, Aki MOXYTb BNAMBATA Ha
piBEHb TOPMOHIB LWMTOMNOAIGHOI 3an03K. BuseneHo,
L0 YacTo 3ycTpiyaetbes noniMmopdiam Thr92Ala, wo
MOB'AI3YHTb 3 OXMUPIHHAM Ta iIHCY/TIHOPE3NCTEHTHICTHO.
AKTUBHICTb D2 BUSIBUMIACS 3HMXKEHOIO cepef, roMo3u-
roTHuX BapiaHTiB Ala92Ala nopisHsaHO 3 Thr/Thr Ta re-
Tepo3nroTHUMK reHotunamu Thr/Ala [37]. Monimop-
ism DIO2 Thr92Ala Takox 6yB noB'A3aHuii i3
NiABULLLEHMM PU3NKOM OCTEO0apPTPUTY, TiNepTOHIYHOI
XBOPOOU, ANY3HUM TOKCUYHUM 3060M, 3MiHaMU KOr-
HITUBHOI cdpepu, NoB'A3aHMMK 3 JediuuToMm hogy, a
TakoX 3MeHLUeHHs KicTkoBoi Macu [37]. LlikaBo, wo
GiNbLLIICTb LMX acouialiil He 3anexaTb Bif, PiBHA Tu-
peoigHNX rOPMOHIB Yy CMpoBaTL|i KpOBi, WO nigKpec-
JOE BaXJ/IMBICTb MiCLIEBOI perynsauii TMpeoigHnx rop-
MOHIB Y NepueprnyHnX TKaHNHax.

rinoTmpeos. 3arasibHa MOLWMPEHICTb FiNOTMPeo3y
B 3araJlbHNUX CKPUHIHIOBUX OOCTEXEHHSX HaCeNeHHs
cTtaHoBuna Big 2,1 o 9,5 % [10], Toai Sk BOHa CTaHo-
Buna Big 5,7 no 25,3 % y xsopux Ha LI 2 [38, 39].
MOsICHEHHSA MIHAMBOCTI MOLUMPEHOCTI TiNOTUPEo3y B
pi3HMX monynAuisx aiabety Mmoxe 6yTu 34ilicCHEHO 3a
[OMOMOrol0 AieKisibkox napamMmeTpiB, Takux, fK afek-
BaTHICTb CMOXMBaHHS liody, MeTaboniuHnii CUHAPOM,
KiJibka CYMNyTHIX 3aXBOpKOBaHb, ki MOB'A3aHi i3 Auc-
OYHKLiE WMTONOAIGHOT 3a/71031 Ta B MEpCrnekTuBi
enigemionorii — 3arasibHa MNOLUMPEHICTL AiabeTy ce-
pes HaceneHHs.

rinoTMpeos3 4acTo € pesynNbTatom ayToiMyHHOro
pyiHyBaHHSA (hONiKyniB WMTONOAIGHOT 3a/5103K 3a [0-
MOMOrOK aHTUTIN. BiK, cTaTb Ta CiMeiHWin aHaMHe3
3axXBOPIOBaHHSA 3a/1031 PO3INAA4A0THCA AK CNOPIgHEHI
(hakTopm rinotupeosy y xBopux Ha LA 2 [39]. OgHak
acoujaLii MK rinoTMpeo3om Ta KypiHHAM, piBHEM fi-
nonpoTeiHiB Ta TPMBANICTIO AiabeTy € HENEPEKOHN-
BMMU Ta KOHMNIKTHUMY [40]. Pesynbratv nepexpec-
HOro [OC/iMKEHHSA MOKasa/v, WO XXiHo4Ya CcTaTb,
ciMeliHnin aHaMHe3 3axXBOPHOBaHHS LMTONOAIGHOT 3a-
031 Ta KypPiHHA MOXYTb 30i1bLLNTY PU3UK BUHUKHEH-
HS riNOTMPeOo3y Yy XBopuX Ha aiabet [41]. Giandalia et
al. TakoX 3ayBaxkunu, LLO XiHKM 3 fAiabeTtoMm Manu
HWXUNIA PiBEHB BiSIbHOTO T, Ta 6i/ibLL BUCOKWIA PiBEHb
TTI y cmpoBaTL,i KpOBIi, NOPIBHSHO 3 YO/10BIKaMK, XBO-
pvMu Ha giabet [42]. fABHWI Ta CyOK/iIHIYHWIA TinoTu-
peo3 MoXe Mpu3BECTU A0 NOPYLUEHHST OYHKLiT HUPOK
yepes 3meHLweHHA LWK®, 3miH y poboTi cepus Ta cy-
OVH, @ TakoX A0 MOPYLUEHHSA peHiH-aHrioTeH3NHOBOT
cuctemn [43]. TinOTMPeOo3 TakoXk acolitoBaBCcA 3 He-
a/IKOrO/IbHOK XXKMPOBOK XBOPOOOK MEYiHKM, CMEpPT-
HICTIO Bif, paky, apTpUTOM Ta AUCHYHKLIE HUPOK,
asie NPUYUHHICTb Y LMX cuTyauisx cynepeunvea [44].
KpiM TOro nikyBaHHsi TinOTUPEO3y MOXe MOoKpaLmTL
YyT/IMBICTb [0 iHCYNiHY [46]. TakoX neski nepcrek-
TUBHI JocnigkeHHs [46, 47] nokasanu, Wo JikyBaHHSA
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NEeBOTUMPOKCMHOM MOXE 3HAa4HO 3HWU3MTKU CniBBIgHO-
LIEHHS asibObyMiHY [0 KpeaTuHiHY B Cedi il Mae 3axuc-
Hy [it0 Ha HUPKW Y NauieHTIB i3 giabeTnyHoo Hedpo-
narieto. HaBnaku, 6y/s10 BCTAHOB/EHO, WO NaLieHT 3
noraHVM KOHTPOJIEM TNIKEMII MatoTb BUCOKMIA PU3NK
BUHUKHEHHSA CYOKNiHIYHOrO rinotupeosy [48], Moxnn-
BO, Yepes3 CTUMY/IOBaUTIbHY Ait0 OiflbLL BUCOKMX PIBHIB
NenTUHY Ha Bicb rinotasiamyc-rinodis-wmTonogioHa
3as103a [45].

CyO6kniHiyHuniA rinoTnpeos (CI) BU3HaAYa€ETLCS 5K
6e3CUMNTOMHUIA CTaH, AKWI XapaKkTepu3yeTbCs BUCO-
KOK CMPOBATKOBOK KOHLeHTpaujeo TTI Ta HopMasib-
HOI CMPOBATKOBO KoHUeHTpaujeto T,. CI yacto He
[iarHOCTYeTbCA Yepes oro HENOMITHI cumnTomu. Og-
HaK BIiH SABMSIE COBOK flerky HefoCTaTHICTb LMTOMNO-
LIBHOI 3aU1031 | Ma€e HECMPUAT/IMBI KNiHIYHI HACMIAKN.
CrI' He € pigKiCHM eHAOKPUHHUM PO03/1a40M, OCKiflb-
KW, SIK NMOBIAOM/SIETLCS, MOr0 NOLUMPEHICTb BapitoBa-
naBig 4 no 10 % [49]. MaTtoreHe3 cybKNiHIYHOrO rino-
TMPeo3y NoB'A3aHNii 3 eHAoTeNIaNIbHO ANCHYHKLIE,
rinepninigeMieto Ta atTepoCcK/Iepo30M, SKi 36i/1bLLYHTb
pU3MK cepLeBo-CYAMHHNUX 3axBoptoBaHb [49]. 3B’A30K
Mk CI' Ta LI 2 nobpe Bigomuii i MOro NowmMpeHicTb
npu LA 2 konuBascs Bif 2,2 o 17 % [49]. ban3bko
2-5 % naujeHTiB i3 CYOK/IHIYHUM TiNOTUPEO30M MO-
XyTb NporpecyBat y ABHUIA rinoTMPeOo3 3a piK, AKLWO
He nikyBatucb [10], Ta BUK/IMKATL HECMPUATIUBI KJIi-
HiYHI Hacnigku. B gekisibkox focnimkeHHsx 6yno no-
MiveHo 3B'30K MK CI™ Ta iluemMi4yHOK XBOPO6OtO cep-
uA, xoya pesynsrartn 6ynu cynepeunvsumu [50, 51].
MpoTe Nuwe He3HayHa YyacTuHa 3 HMX Byna 3ocepe-
[KeHa Ha nonynsuji i3 giabetom. Ha gaHuii yac icHye
He [0CTaTHA KiJIbKICTb AaHuX Mpo B3aemMo3B’A30K CI
Ta MiKpoaHrionaTiel siKk o4HUM i3 ycknagHeHb LI 2.
CyOKNiHIYHWIA  FiNOTMPEO3  cepefHbOi  TSHKKOCTI
NOB'sI3aHN 3 BiNiblL BUCOKMM PU3MKOM CEpLEBOI He-
[OCTaTHOCTI Ta iHCY/bTY B Monogi [44]. Kinbka kniHiy-
HUX gocnimpkerb [52, 53] noBigomMunu, Wo cyoKNiHiy-
HWIA TINOTUMPEOD3 TaKOoX MOB'A3aHW 3 PO3BUTKOM
hiabeTnyHol Hecdpponartii  Ta  MiKpoasibOyMiHYpil.
Chubb et al. [54] npogeMoHCTpyBau, WO aHTUTINa
[o Tupeonepokcugasm (ATIMO) 6y HesasexHo
noB'sizaHi 3 CI' y nauienTis i3 LI 2. MNMoBigoMnseTbes
TaKOoX, L0 CYOK/IHIYHWIA riNOTUPE03 NOB'A3aHwii i3 pe-
3UCTEHTHICTIO A0 iHCyniHy [55].

306. MowwmpeHictb LI 2 Ta By3/10BOro 306a cta-
HOBUTL 61,8 % y perioHax i3 /IerkMm Ta NOMipHUM Ae-
diumTom 1iogy [57]. OCHOBHUM ETIONOTIYHUM (PaKTo-
pom nonepeHbLOro AOCNIMKEHHS Oy1a pe3NUCTEHTHICTb
[0 iHcyniny [58]. ETionoriuHi haktopu, Taki, Ak gedi-
UAT oAy, KYPiHHS Ta reHeTUKa, € OCHOBHUMMW MpUYn-
Hamun bopMyBaHHA BY3/10B0ro 300y LU3. OXMpiHHSA
TakoX po3rnagarTb SK pakTop, WO NOB'sS3aHWUR i3
6inibliMM 06'emom L3 Ta po3suTkom By3nis L3 [56].
OcTaHHI AocnigXeHHs1 TOBOPSITb MPO BaX/MBY POSb
IHCYNIIHOPE3UCTEHTHOCTI Y (DOPMYBaHHI BYy3/10BOr0
306a [59]. o6pe BiZOMO, LLO iHCY/TIH Ta IHCYNiHOMO-
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Ai6HMIA dhakTop pocTy (IGFs) HagakTb MITOrEHHY fito
Ha KNITUHHI KynbTypuy, 36inbliytoun nponidpepadito
KNiTWH. TlokasaHo, WO CcurHasbHi wisaxm IGF-1 Ta
IGF-2/iHcyniHy MoAyntoTb perynsuito Ta ekcrnpecito
reHis L3 [59]. Taknm YMHOM, iHCYNIHOPE3NCTEHTHICTb
Ta KOMMeHcaTopHa rinepiHcyniHemis MoxyTb 6patu
yyacTtb y nponicepauii KnituH L3 Ta yTBOPEHHI By3-
nis W3 [60]. € pgaHi, Wo onncytoTb Ginblnii 06'em L3
Ta BE/MKY 4acToTy By3/I0BOrO 300a y NaujieHTIB i3
rinepiHcyniHemielo Ta MeTaboniYHUM CUHAPOMOM
[60]. Lo6pe BigoMO, WO METABOAIYHUIA CUHAPOM Yac-
TilLe NPosBMSETLCA Y NALIEHTIB 3 OXMPIHHAM. PiBEHb
TTI 6yB NOB 3aHWil 3 iHAEKCOM Macu Tina y Aochni-
DkeHHi Anil et al., Wo TakoX BMABWIO BislbLU BUCOKI
piBHI TTI y nauieHTiB i3 LI 2, HX Y KOHTPOAbHIl rpyni
Ta y nauieHTiB i3 npegiabetom [58]. BinbLl BUCOKa no-
LUMpPEHICTb BY3/10BOr0 306a LMTOMNOAIOHOI 3a/1031 Y
nauieHTiB i3 LI, 2 MoXe ByTv NOSAICHEeHa Takot X BiNb-
LLIOK MOLUMPEHICTIO OXMPIHHA Y UMX NauieHTIB LWOA0
oci6 i3 uykpoBuM fiabetom 1 Tvny. Y 6yab-KOMYy BU-
najky, Pe3NUCTEeHTHICTb [0 IHCYNiHY — HEe eQUHAa MOX-
NnBa NnpuyMHa yTBopeHHs By3nis L3 [59].

Pak 3. Pak WwuMTONOAiGHOT 3a/1031 € HanoLwm-
PEHILIMM 3M105KICHUM 3aXBOPIOBAHHAM €HAO0KPUHHOT
cMCTEMM Yy CBITi B XiHOK [61]. Jo HavacTilumx TuniB
BifHOCATLCA ManinsapHi, onikynapHi Ta gnudepeHLi-
MOBaHi KapuuMHOMU LMTONOAIGHOT 3as103u [62]. Ame-
priKaHCbke TOBapUCTBO paky NoBiAOMWIO NPO 3axBo-
pIOBaHICTb Ha pak WuTonoAibHoi 3a103m 1 Ha 10 000
y CLA [61]. MNMonepeaHi MmeTaaHasni3u inCTpyBanun
BN/IVB YNC/IEHHMX (DAKTOPIB Ha PU3UK BUHUKHEHHS
paky W3 [63—65], Toai Ak BNAUB AiabeTy MeHLW BU-
BYEHUIA Ta 3 OOMEXEHNMW | HENEPEKOHIMBUMU pe-
3ynbTataMu. Y KiJlbKOX KOTOPTHUX OOC/IIXEeHHAX 3a-
3HayeHo, WO xBoOpi Ha LA 2 MOXIMBO Man
NigBULLIEHMI PU3MK PO3BUTKY paky L3 [66], Toai sk
iHLLT AOCNIIKEHHA He 3HaxXo4MNN B3aEMO3B'A3Ky [61].
MigsuweHnin pusmnk paky L3 y giabeTtnkis moxe 6yTu
MOB'A3aHUIA 3 AekifibkoMa hakTopamu, cepes Skux —
NigBVLLEHWI PIiBEHb [/1IKO3U/IbOBAHOIO rEMOI06IHY
Ta Tpurniuepuais, MeTabonivyHnin CUHAPOM, OXUPIHHSA,
MOpYLUEHHA XapyyBaHHA Ta croci6 xuTTa [67]. Mau,i-
EHTUM 3 OXKMPIHHSAM Masln pU3nK po3BUTKY AiabeTy B 10
pasiB BULLE, a OXNPIHHA By/10 NOB'A3aHe 3 nigBuLle-
HUM puU3nKoM paky L3 [46].

LLlo cToCyeTbCA MOXMBOIO BMN/IMBY MeAWKameH-
TiB, SIKi 3aCTOCOBYIOTbLCA ANSA NikyBaHHA LI 2 i3 3a-
XBOPHOBAHICTIO Ha pak L3, ocTaHHi gocnigXeHHs no-
Kasanu, Wwo MeT(opMiH noserwye anonto3 KiTUH
paky LWMTONOAIOHOT 331031 i LLIO BXXMBaHHSA MOro naw,i-
eHTamm 3 LI, 2 MOoXe 3HU3UTU PU3MK paky LLUTONOAI0-
HOT 3aU1031 [68]. Takox Tepania MeTOPMIHOM 3HU-
Xye piBeHb TTI y XxBopux Ha L[, Ta rinotmpeos
MOX/MBO 3aBAsKM MOro Aii B rinotanamyci [69]. IcHy-
HOTb AOCNIMKEHHS, SKi NiATBEPAXYHOTb, WO MeTdop-
MiH Ma€ CynpecusHy fito Ha piBHi TTI, He BTpyyato-
YNCb Y PiBEHb FOPMOHIB LMTONOAIGHOI 3a103K. Llel
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eekT He 3a/1eXUTb Bif ayToiMyHHUX npouecis y L3
Ta NikyBaHHSA TUPOKCMHOM [69]. MeThopMiH Mae Heli-
TpanbHy Ajto Ha 300, ToAi AK iHCYNiHOTepanis, MOX/u1-
BO, BUKOHYE 3aXMCHY POfib NPOTW YTBOPEHHS BY3/10-
BOro 306a. B ogHoMy gocnimkeHHi, npoBegeHoOMyY 3
nauieHtamu 3 LyKpoBuM fiabetomM 1 Tuny, BUAB/AN
HKYY 4acTOTy 3aXBOPHOBAHHS BY3/iB LLMTONOAIOHOT
3a/1031 NOPIBHAHO 3 XBOpuMKM Ha LA 2 [70].

BNCHOBKW/
3B'A30K Mix doyHKuieto W3 Ta LI 2 € aoBoHanpas-
NeHNM Ta nignasrae cknagHuMm B3aemofisim. Haino-

CMNCOK NITEPATYPU

1. Zheng Y. Global aetiology and epidemiology of
type 2 diabetes mellitus and its complications / Y. Zheng,
S. H. Ley, F. B. Hu // Nat. Rev. Endocrinol. — 2018. — No. 14
(2). — P. 88-98.

2. Kaiser A. Global prevalence of type 2 diabetes over
the next ten years (2018-2028) / A. Kaiser, N. Zhang,
W. Der Pluijm // Diabetes. — 2018. — No. 67 (1) — P. 202-LB.

3. Prevalence of diagnosed type 1 and type 2 diabetes
among US adults in 2016 and 2017: population based study /
G. Xu, B. Liu, Y. Sun [et al.] // BMJ. — 2018. — No. 362. —
P. 1497.

4. Diabetes and cardiovascular disease: a statement
for healthcare professionals from the American Heart
Association / S. Grundy, |. Benjamin, G. Burke [et al.] //
Circulation. — 1999. — No. 100 (10). — P. 1134-1146.

5. Cancer risk among people with type 1 and type 2
diabetes: disentangling true associations, detection bias,
and reverse causation / J. Harding, J. Shaw, A. Peeters [et
al.] // Diabetes Care. -— 2015. — No. 38 (2). — P. 264-270.

6. Prevalence of type 2 diabetes mellitus among men in
the Middle East: A retrospective study / S. Meo, S. Sheikh,
K. Sattar [et al.] // Am. J. Men’s Health. — 2019. — No. 13 (3)
— P.1557988319848577.

7. Thyroid function in patients with type 2 diabetes
mellitus and diabetic nephropathy: A single center study /
W. Zhao, X. Li, X. Liu [et al.] // J. Thyroid Res. — 2018. —
2018. — P. 9507028.

8. Kalra S. Thyroid disorders and diabetes / S. Kalra //
J. Pak. Med. Assoc. — 2014. — No. 64 (8). — P. 966—968.

9. Distiller L. A. Type 2 diabetes mellitus and
hypothyroidism: the possible influence of metformin therapy /
L. A. Distiller, E. S. Polakow, B. I. Joffe // Diabet. Med. —
2014. — No. 31 (2). — P. 172-175.

10. The prevalence and determinants of hypothyroidism
in hospitalized patients with type 2 diabetes mellitus /
F. Song, C. Bao, M. Deng [et al.] // Endocrine. — 2017. —
No. 55 (1). — P. 179-185.

11. Subclinical hypothyroidism and type 2 diabetes: A
systematic review and meta-analysis / C. Han, X. He, X. Xia
[et al.] // PLOS One. — 2015. — No. 10 (8):e0135233.

12. Thyroid dysfunction in type 2 diabetes mellitus
patients/l. Subekti, L. Pramono, E. Dewiasty, D. Harbuwono//
Acta Med. Indones. — 2017. — No. 49 (4). — P. 314-323.

13. Vinu V. Evaluation of thyroid dysfunction among
type Il diabetic patients / V. Vinu, P. Chitnis, V. Gupta //
IJPBS. — 2012. — No. 2 (4). — P. 150-155.

1,2020

BiCHUK MegMUYHUX i 6ioNoriyHMX AocnimKeHb
Bulletin of Medical and Biological Research

LWmpeHiwmmn posnagamu W3, wo 3ycTpivaerbes ce-
pen xBopux Ha LI 2, € cyBKAiHIYHMIA Ta KNiHIYHWiA
rinoTnpeos. Pe3ynstati nepexpecHoro A0CAiAKEHHSs
nokasasu, Wo XiHo4ya cTaTb, CiMenHWii aHamHe3 3a-
XBOPHBaAHHS LWMTONOAIGHOT 3a/1031M Ta KYPiHHSA MO-
XyTb 36INbLUNTU PU3SNK BUHUKHEHHSA TiNOTUPEO3y Yy
XBOpMX Ha aiabeT.

By3noBuii 306 € ApyrMm 3a 4acToTOK KOMOpOia-
Horo nepebiry 3 LA 2. IHCyNiHOPE3NCTEHTHICTb Ta
KOMMeHcaTopHa rinepiHCyAiHEMIS MOXYTb bpatu
y4yacTtb y nponidpepadii KnituH L3 Ta yTBOpPEHHi By3-
nis W3.

14. Evaluation of thyroid hormones level in patients with
type 2 diabetes mellitus as compared to normal individuals
in Nepal / A. Acharya, P. Shah, E. Chitkara, S. Shrestha //
IJHSR. — 2017. — No. 7 (1). — P. 79-85.

15. Thyroid dysfunction in patients with type 2 diabetes
mellitus in Jordan / A. Radaideh, M. Nusier, F. Amari[etal.] //
Saudi Med. J. — 2004. — No. 25 (8). — P. 1046-1050.

16. Feely J. Screening for thyroid dysfunction in
diabetics. / J. Feely, T. Isles // Br. Med. J. — 1979. — No. 1
(6179) — P. 1678.

17. Evaluation of hypothyroidism as a complication in
type Il diabetes mellitus / R. Swami, N. Kumar, K. Srinivasa
[etal.]//J. Biomed. Res. — 2012. — No. 23(2). — P. 170-172.

18. Effect of thyroid hormones on hyperglycaemia in
patients with type 2 diabetes mellitus / S. Mushtagq, S. Ishaq,
I. Shabir [et al.] / Carib. J. Sci. Tech. —2017. —No. 5 - P. 18-24.

19. Wang C. The relationship between type 2 diabetes
mellitus and related thyroid diseases / C. Wang // J. Diabetes
Res. —2013. — No. 2013 — P. 390534.

20. Brenta G. Potential therapeutic applications of
thyroid hormone analogs / G. Brenta, S. Danzi, I. Klein //
Nat. Clin. Pract. Endocrinol. Metab. — 2007. — No. 3 (9). —
P. 632-640.

21. Association between glycemic status and thyroid
dysfunction in patients with type 2 diabetes mellitus /
S. Ogbonna, I. Ezeani, C. Okafor, S. Chinenye // Diabetes
Metab. Syndr. Obes. — 2019. — No. 12. — P. 1113-1122.

22. Global epidemiology of hyperthyroidism and
hypothyroidism / P. N. Taylor, D. Albrecht, A. Scholz [et al.] //
Nat. Rev. Endocrinol. — 2018. — No. 14 (5). — P. 301-316.

23. The incidence and prevalence of thyroid dysfunction
in Europe: a meta-analysis / A. Garmendia Madariaga,
S. Santos Palacios, F. Guillen-Grima, J. C. Galofre // J. Clin.
Endocrinol. Metab. — 2014. — No. 99 (3). — P. 923-931.

24. Thyroid hormones are positively associated with
insulin resistance early in the development of type 2
diabetes / V. Lambadiari, P. Mitrou, E. Maratou [et al.] //
Endocrine. — 2011. — No. 39 (1). — P. 28-32.

25. 3,5,3-triiodothyronine (T3) is a survival factor for
pancreatic beta-cells undergoing apoptosis / C. Verga
Falzacappa, L. Panacchia, B. Bucci [et al.] // J. Cell Physiol.
—2006. — No. 206 (2). — P. 309-321.

26. Thyroid disorders in type 2 diabetes mellitus /
V. Nandyala, P. Gandiah, P. Sivarajappa [et al.] //
International Journal of Recent Trends in Science and
Technology. — 2013. — No. 9 (2). — P. 250-255.

ISSN 2706-6282(print)
ISSN 2706-6290(online)



27. Carreras-Gonzalez G. Thyroid autoimmunity at
onset of type 1 diabetes as a predictor of thyroid dysfunction
| G. Carreras-Gonzélez, A. Pérez /| Response to Warren
and Frier. — 2007. — No. 30 (11) — e121-e.

28. Elmenshawi |I. Prevalence of thyroid dysfunction in
diabetic patients / . EImenshawi // Journal of Diabetes and
Metabolic Disorders. — 2017. — No. 4 (2).

29. Dominguez-Rodriguez A. Usefulness of growth
differentiation factor-15 levels to predict diabetic
cardiomyopathy in asymptomatic patients with type 2
diabetes mellitus / A. Dominguez-Rodriguez, P. Abreu-
Gonzalez, P. Avanzas // Am. J. Cardiol. — 2014. —
No. 114 (6). — P. 890-894.

30. GDF-15 Is associated with cancer incidence in
patients with type 2 diabetes / N. Pavo, R. Wurm, S. Neuhold
[etal.]// Clin. Chem. —2016. — No. 62 (12). — P. 1612-1620.

31. Elevated serum growth differentiation factor 15
levels are associated with thyroid nodules in type 2 diabetes
aged over 60 years / H. Zhang, W. Zhang, X. Tu [et al.] //
Oncotarget. — 2017. — No. 8 (25). — P. 41379-41386.

32. Mazokopakis E. E. Hashimoto's autoimmune
thyroiditis and vitamin D deficiency. Current aspects /

E. Mazokopakis, D. Kotsiris // Hell J. Nucl. Med. — 2014. —
No. 17 (1). — P. 37-40.

33. Kim D. Low vitamin D status is associated with
hypothyroid Hashimoto's thyroiditis / D. Kim // Hormones
(Athens). — 2016. — No. 15 (3). — P. 385-393.

34. Diabetes and thyroid cancer risk in the National
Institutes of Health-AARP Diet and Health Study /
B. Aschebrook-Kilfoy, M. Sabra, A. Brenner [et al.] // Thyroid.
—2011. — No. 21 (9). — P. 957-963.

35. Adipocyte DIO2 expression increases in human
obesity but is not related to systemic insulin sensitivity /
D. Bradley, J. Liu, A. Blaszczak [et al.] / J. Diabetes Res. —
2018. — No. 2018. — P. 2464652.

36. The type 2 deiodinase Thr92Ala polymorphism is
associated with worse glycemic control in patients with type
2 diabetes mellitus: A systematic review and meta-analysis
/ X. Zhang, J. Sun, W. Han [et al.] // J. Diabetes Res. —2016.
— No. 2016 — P. 5928726.

37. Yalakanti D. Association of type 11 5' monodeiodinase
Thr92Ala single nucleotide gene polymorphism and
circulating thyroid hormones among type 2 diabetes mellitus
patients / D. Yalakanti, P. B. Dolia // Indian J. Clin. Biochem.
—2016. — No. 31 (2). — P. 152-161.

38. Expression of CagL from Helicobacter pylori and
preliminary study of its biological function / H. Wang,
S. Huang, J. Zhao [et al.] // Indian J. Microbiol. — 2013. —
No. 53 (1). — P. 36-40.

39. Risk factors for thyroid dysfunction among type
2 diabetic patients in a highly diabetes mellitus prevalent
society / M. Al-Geffari, N. A. Ahmad, A. H. Al-Sharqawi [et
al.] // Int. J. Endocrinol. — 2013. — No. 2013. — P. 417920.

40. Prevalence of thyroid dysfunction among greek
type 2 diabetic patients attending an outpatient clinic /
A. Papazafiropoulou, A. Sotiropoulos, A. Kokolaki [et al.] //
J. Clin. Med. Res. — 2010. — No. 2 (2). — P. 75-78.

41. Thyroid dysfunction and associated risk factors
among Nepalese diabetes mellitus patients / S. Khatiwada,
R. Kc, S. K. Sah [et al.] // Int. J. Endocrinol. — 2015. —
No. 2015 — P. 570198.

42. Influence of high-normal serum TSH levels on
major cardiovascular risk factors and Visceral Adiposity

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BiCHUK MegMUYHUX i 6ioNoriuHMX gocnimkeHb
Bulletin of Medical and Biological Research

Ornsaan
Reviews

Index in euthyroid type 2 diabetic subjects / A. Giandalia,
G. T. Russo, E. L. Romeo [et al.] // Endocrine. — 2014, —
No. 47 (1). — P. 152-160.

43. Association between thyroid function and diabetic
nephropathy in euthyroid subjects with type 2 diabetes
mellitus: a cross-sectional study in China / J. Wang, H. Li,
M. Tan [et al.] // Oncotarget. —2019. — No. 10 (2). — P. 88-97.

44. Hypothyroidism / L. Chaker, A. C. Bianco,
J. Jonklaas, R. P. Peeters // Lancet. — 2017. — No. 390
(10101). — P. 1550-1562.

45. Thyroid-stimulating hormone levels in the normal
range and incident type 2 diabetes mellitus / T. I. de Vries,
L. J. Kappelle, Y. van der Graaf [et al.] // Acta. Diabetol. —
2019. — No. 56 (4). — P. 431-440.

46. Can levothyroxine treatment reduce urinary
albumin excretion rate in patients with early type 2 diabetic
nephropathy and subclinical hypothyroidism? A randomized
double-blind and placebo-controlled study / P. Liu, R. Liu,
X. Chen [et al.] // Curr. Med. Res. Opin. — 2015. — No. 31
(12). — P. 2233-2240.

47. Thyroid hormone replacement therapy attenuates
the decline of renal function in chronic kidney disease
patients with subclinical hypothyroidism / D. H. Shin,
M. J. Lee, H. S. Lee [et al.] // Thyroid. — 2013. — No. 23(6)
— P. 654-661.

48. Poor glycemic control is associated with the risk of
subclinical hypothyroidism in patients with type 2 diabetes
mellitus / J. H. Cho, H. J. Kim, J. H. Lee [et al.] // Korean J.
Intern. Med. — 2016. — No. 31 (4). — P. 703-711.

49. Association of thyroid-stimulating hormone levels
with microvascular complications in type 2 diabetes patients /
Q. Qi, Q. M. Zhang, C. J. Li [et al.] // Med. Sci. Monit. —
2017. — No. 23. - P. 2715-2720.

50. Thyroid status, cardiovascular risk, and mortality in
older adults/A. R. Cappola, L. P. Fried, A. M. Arnold [et al.] //
JAMA. — 2006. — No. 295 (9). — P. 1033-1041.

51. Mohamed G. A. Subclinical hypothyroidism ups
the risk of vascular complications in type 2 diabetes /
G. A. Mohamed, A. M. Elsayed // Alexandria Journal of
Medicine. — 2017. — No. 53 (3). — P. 285-288.

52. Subclinical hypothyroidism and the associations
with macrovascular complications and chronic kidney
disease in patients with type 2 diabetes / F. Jia, J. Tian,
F. Deng [et al.] / Diabet. Med. — 2015. — No. 32 (8). —
P. 1097-1103.

53. Response: subclinical  hypothyroidism is
independently associated with microalbuminuria in a
cohort of prediabetic egyptian adults (diabetes metab j
2013;37:450-7) / M. M. El-Eshmawy, H. A. Abd El-Hafez,
W. O. El Shabrawy, I. A. Abdel Aal // Diabetes Metab. J. —
2014. — No. 38 (1). — P. 85-86.

54. Prevalence and progression of subclinical
hypothyroidism in women with type 2 diabetes: the
Fremantle Diabetes Study / S. A. Chubb, W. A. Dauvis,
Z. Inman, T. M. Davis // Clin. Endocrinol. (Oxf). — 2005. —
No. 62 (4). — P. 480-486.

55. Thyroid signaling, insulin resistance, and 2 diabetes
mellitus: A Mendelian Randomization Study / M. M. Bos,
R.A.J. Smit, S. Trompet [et al.] // J. Clin. Endocrinol. Metab.
—2017. - No. 102 (6). — P. 1960-1970.

56. Association of obesity and diabetes with thyroid
nodules / S. Buscemi, F. M. Massenti, S. Vasto [et al.] //
Endocrine. — 2018. — No. 60 (2). — P. 339-347.

1,2020

79



8

Ornsgun

Reviews

57. lwen K. A. Thyroid hormones and the metabolic
syndrome / K. A. lwen, E. Schroder, G. Brabant // Eur.
Thyroid J. — 2013. — No. 2 (2). — P. 83-92.

58. Impaired glucose metabolism is a risk factor for
increased thyroid volume and nodule prevalence in a
mild-to-moderate iodine deficient area / C. Anil, A. Akkurt,
S. Ayturk [et al.] // Metabolism. — 2013. — No. 62 (7). —
P. 970-975.

59. Thyroid dysfunction among Greek patients with
type 1 and type 2 diabetes mellitus as a disregarded
comorbidity / M. E. Barmpari, M. Kokkorou, A. Micheli
[etal.]// J. Diabetes Res. —2017. — No. 2017. — P. 6505814.

60. Insulin resistance in nodular thyroid disease /
H. Y. Yasar, O. Ertugrul, B. Ertugrul [et al.] // Endocr. Res. —
2011. — No. 36 (4). — P. 167-174.

61. Li H. Association of diabetes mellitus with thyroid
cancer risk: Ameta-analysis of cohort studies / H. Li, J. Qian//
Medicine (Baltimore). — 2017. — No. 96 (47) — P. e8230.

62. Xing M. Molecular pathogenesis and mechanisms
of thyroid cancer / M. Xing // Nat. Rev. Cancer. — 2013. —
No. 13 (3). — P.184-199.

63. An overall and dose-response meta-analysis for
thyrotropin and thyroid cancer risk by histological type /
N. Hu, Z. M. Li, J. F. Liu [et al.] // Oncotarget. — 2016. —
No. 7 (30) — P. 47750-47759.

REFERENCES

1. Zheng Y, Ley SH, Hu FB. Global aetiology
and epidemiology of type 2 diabetes mellitus and its
complications. Nat Rev Endocrinol. 2018;14(2): 88-98.

2. Kaiser A, Zhang N, Der Pluijm W. Global prevalence
of type 2 diabetes over the next ten years (2018-2028).
Diabetes. 2018;67(Supplement 1): 202-LB.

3. Xu G, LiuB, SunY, DuY, Snetselaar LG, Hu FB, et al.
Prevalence of diagnosed type 1 and type 2 diabetes among
US adults in 2016 and 2017: population based study. BMJ.
2018;362: k1497.

4. Grundy SM, Benjamin I1J, Burke GL, Chait A, Eckel RH,
Howard BV, et al. Diabetes and cardiovascular disease: a
statement for healthcare professionals from the American
Heart Association. Circulation. 1999;100(10): 1134-46.

5. Harding JL, Shaw JE, Peeters A, Cartensen B,
Magliano DJ. Cancer risk among people with type 1 and
type 2 diabetes: disentangling true associations, detection
bias, and reverse causation. Diabetes Care. 2015;38(2):
264-70.

6. Meo SA, Sheikh SA, Sattar K, Akram A, Hassan A,
Meo AS, et al. Prevalence of type 2 diabetes mellitus among
men in the Middle East: A retrospective study. Am J Mens
Health. 2019;13(3): 1557988319848577.

7. Zhao W, Li X, Liu X, Lu L, Gao Z. Thyroid function
in patients with type 2 diabetes mellitus and diabetic
nephropathy: A Single Center Study. J Thyroid Res.
2018;2018: 9507028.

8. Kalra S. Thyroid disorders and diabetes. J Pak Med
Assoc. 2014;64(8): 966-8.

9. Distiller LA, Polakow ES, Joffe Bl. Type 2 diabetes
mellitus and hypothyroidism: the possible influence of
metformin therapy. Diabet Med. 2014;31(2): 172-5.

10. Song F, Bao C, Deng M, Xu H, Fan M, Paillard-Borg
S, etal. The prevalence and determinants of hypothyroidism

1,2020

BiCHUK MegMUYHUX i 6ioNoriyHMX AocnimKeHb
Bulletin of Medical and Biological Research

64. Hypertension, serum lipids and cancer risk: A
review of epidemiological evidence / R. Radisauskas,
I. Kuzmickiene, E. Milinaviciene, R. Everatt // Medicina
(Kaunas). — 2016. — No. 52 (2). — P. 89-98.

65. Risk factors for central lymph node metastasis in
CNO papillary thyroid carcinoma: A systematic review and
meta-analysis / W. Sun, X. Lan, H. Zhang [et al.] // PLoS
One. — 2015. — No. 10 (10). — P. e0139021.

66. Modest increase in risk of specific types of cancer
types in type 2 diabetes mellitus patients / S. F. Lo,
S. N. Chang, C. H. Muo [et al.] // Int. J. Cancer. — 2013. —
No. 132 (1). — P. 182-188.

67. Low vitamin D deficiency associated with thyroid
disease among type 2 diabetic mellitus patients / A. Bener,
Y. Ozdenkaya, A. Al-Hamagq [et al.] // J. Clin. Med. Res. —
2018. — No. 10 (9). — P. 707-714.

68. The association between type 2 diabetes mellitus
and thyroid cancer /Y. G. Seo, H. C. Choi, A. R. An [etal.] //
J. Diabetes Res. — 2017. — No. 2017. — P. 5850879.

69. Pappa T. Metformin and thyroid: an update /
T. Pappa, M. Alevizaki // Eur. Thyroid J. — 2013. — No. 2 (1). —
p. 22-28.

70. Diez J. J. An analysis of the relative risk for goitre in
euthyroid patients with type 2 diabetes /J. J. Diez, P. Iglesias //
Clin. Endocrinol. (Oxf). — 2014. — No. 80 (3). — P. 356-361.

in hospitalized patients with type 2 diabetes mellitus.
Endocrine. 2017;55(1): 179-85.

11. Han C, He X, Xia X, Li Y, Shi X, Shan Z, et
al. Subclinical hypothyroidism and type 2 diabetes:
a systematic review and meta-Analysis. PLoS One.
2015;10(8) e0135233.

12. Subekti I, Pramono LA, Dewiasty E, Harbuwono
DS. Thyroid dysfunction in type 2 diabetes mellitus patients.
Acta Med Indones. 2017;49(4): 314-23.

13. Vinu Vij, Pallavi Chitnis, Vijay Kumar Gupta.
Evaluation of thyroid dysfunction among type Il diabetic
patients. IJPBS. 2012;2(4): 150-55.

14. Acharya, A., Shah, P., Chitkara, E., & Shrestha, S.
Evaluation of thyroid hormones level in patients with type
2 diabetes mellitus as compared to normal individuals in
Nepal. IJHSR. 2017;7(1): 79-85.

15. Radaideh AR, Nusier MK, Amari FL, Bateiha AE,
El-Khateeb MS, Naser AS, et al. Thyroid dysfunction in
patients with type 2 diabetes mellitus in Jordan. Saudi Med
J. 2004;25(8): 1046-50.

16. Feely J, Isles TE. Screening for thyroid dysfunction
in diabetics. Br Med J. 1979;1(6179): 1678.

17. Swami RM, Kumar N, Srinivasa K, Manjunath GN,
Byrav PDS, Venkatesh G. Evaluation of hypothyroidism as
a complication in type Il diabetes mellitus. J Biomed Res.
2012;23(2): 170-2.

18. Mushtaq S, Ishag S, Shabir I, Rashid M, Pratap A,
Bhat A, et al. Effect of thyroid hormones on hyperglycaemia
in patients with type 2 diabetes mellitus. Carib J Sci Tech.
2017;5: 18-24.

19. Wang C. The relationship between type 2 diabetes
mellitus and related thyroid diseases. J Diabetes Res.
2013;2013: 390534.

20. Brenta G, Danzi S, Klein I. Potential therapeutic

ISSN 2706-6282(print)
ISSN 2706-6290(online)



applications of thyroid hormone analogs. Nat Clin Pract
Endocrinol Metab. 2007;3(9): 632-40.

21. Ogbonna SU, Ezeani IU, Okafor Cl, Chinenye S.
Association between glycemic status and thyroid dysfunction
in patients with type 2 diabetes mellitus. Diabetes Metab
Syndr Obes. 2019;12: 1113-22.

22. Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey
G, Lazarus JH, Dayan CM, et al. Global epidemiology of
hyperthyroidism and hypothyroidism. Nat Rev Endocrinol.
2018;14(5): 301-16.

23. Garmendia Madariaga A, Santos Palacios S,
Guillen-Grima F, Galofre JC. The incidence and prevalence
of thyroid dysfunction in Europe: a meta-analysis. J Clin
Endocrinol Metab. 2014;99(3): 923-31.

24. Lambadiari V, Mitrou P, Maratou E, Raptis AE,
Tountas N, Raptis SA, et al. Thyroid hormones are positively
associated with insulin resistance early in the development
of type 2 diabetes. Endocrine. 2011;39(1): 28-32.

25. Verga Falzacappa C, Panacchia L, Bucci B, Stigliano
A, Cavallo MG, Brunetti E, et al. 3,5,3'-triiodothyronine (T3)
is a survival factor for pancreatic beta-cells undergoing
apoptosis. J Cell Physiol. 2006;206(2): 309-21.

26. Nandyala V, Gandiah P, Sivarajappa P, Indira G,
Annavaram N. Thyroid disorders in type 2 diabetes mellitus.
International Journal of Recent Trends in Science and
Technology. 2013;9(2): 250-5.

27. Carreras-Gonzédlez G, Pérez A. Thyroid
autoimmunity at onset of type 1 diabetes as a predictor
of thyroid dysfunction. Response to Warren and Frier.
2007;30(11): el21-e.

28. Elmenshawi |. Prevalence of thyroid dysfunction
in diabetic patients. Journal of Diabetes and Metabolic
Disorders. 2017;4(2).

29. Dominguez-Rodriguez A, Abreu-Gonzalez P,
Avanzas P. Usefulness of growth differentiation factor-15
levels to predict diabetic cardiomyopathy in asymptomatic
patients with type 2 diabetes mellitus. Am J Cardiol.
2014;114(6): 890-4.

30. Pavo N, Wurm R, Neuhold S, Adlbrecht C, Vila G,
Strunk G, et al. GDF-15 Is associated with cancer incidence
in patients with type 2 diabetes. Clin Chem. 2016;62(12):
1612-20.

31. Zhang H, Zhang W, Tu X, Niu Y, Li X, Qin L, et al.
Elevated serum growth differentiation factor 15 levels are
associated with thyroid nodules in type 2 diabetes aged
over 60 years. Oncotarget. 2017;8(25): 41379-86.

32. Mazokopakis EE, Kotsiris DA. Hashimoto's
autoimmune thyroiditis and vitamin D deficiency. Current
aspects. Hell J Nucl Med. 2014;17(1): 37-40.

33. Kim D. Low vitamin D status is associated with
hypothyroid Hashimoto's thyroiditis. Hormones (Athens).
2016;15(3): 385-93.

34. Aschebrook-Kilfoy B, Sabra MM, Brenner A, Moore
SC, Ron E, Schatzkin A, et al. Diabetes and thyroid cancer
risk in the National Institutes of Health-AARP Diet and
Health Study. Thyroid. 2011;21(9): 957-63.

35. Bradley D, Liu J, Blaszczak A, Wright V, Jalilvand A,
Needleman B, et al. Adipocyte DIO2 expression increases
in human obesity but is not related to systemic insulin
sensitivity. J Diabetes Res. 2018;2018: 2464652.

36. Zhang X, Sun J, Han W, Jiang Y, Peng S, Shan Z,
et al. The type 2 Deiodinase Thr92Ala polymorphism is
associated with worse glycemic control in patients with type

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BiCHUK MegMUYHUX i 6ioNoriuHMX gocnimkeHb
Bulletin of Medical and Biological Research

Ornsaan
Reviews

2 diabetes mellitus: A systematic review and meta-analysis.
J Diabetes Res. 2016;2016: 5928726.

37. Yalakanti D, Dolia PB. Association of type Il
5' Monodeiodinase Thr92Ala single nucleotide gene
polymorphism and circulating thyroid hormones among
type 2 diabetes mellitus patients. Indian J Clin Biochem.
2016;31(2): 152-61.

38. Wang H, Huang S, Zhao J, Han J, Guan X, Shao S.
Expression of CagL from Helicobacter pylori and preliminary
study of its biological function. Indian J Microbiol. 2013;53(1):
36-40.

39. Al-Geffari M, Ahmad NA, Al-Shargawi AH, Youssef
AM, Alnageb D, Al-Rubeaan K. Risk factors for thyroid
dysfunction among type 2 diabetic patients in a highly
diabetes mellitus prevalent society. Int J Endocrinol.
2013;2013: 417920.

40. Papazafiropoulou A, Sotiropoulos A, Kokolaki A,
Kardara M, Stamataki P, Pappas S. Prevalence of thyroid
dysfunction among greek type 2 diabetic patients attending
an outpatient clinic. J Clin Med Res. 2010;2(2): 75-8.

41. Khatiwada S, Kc R, Sah SK, Khan SA, Chaudhari RK,
Baral N, et al. Thyroid Dysfunction and Associated Risk
Factors among Nepalese Diabetes Mellitus Patients. Int J
Endocrinol. 2015;2015: 570198.

42. Giandalia A, Russo GT, Romeo EL, Alibrandi A,
Villari P, Mirto AA, et al. Influence of high-normal serum TSH
levels on major cardiovascular risk factors and Visceral
Adiposity Index in euthyroid type 2 diabetic subjects.
Endocrine. 2014;47(1): 152-60.

43. Wang J, Li H, Tan M, Gao G, Zhang Y, Ding B,
et al. Association between thyroid function and diabetic
nephropathy in euthyroid subjects with type 2 diabetes
mellitus: a cross-sectional study in China. Oncotarget.
2019;10(2): 88-97.

44. Chaker L, Bianco AC, Jonklaas J, Peeters RP.
Hypothyroidism. Lancet. 2017;390(10101): 1550-62.

45. de Vries TI, Kappelle LJ, van der Graaf Y, de Valk
HW, de Borst GJ, Nathoe HM, et al. Thyroid-stimulating
hormone levels in the normal range and incident type 2
diabetes mellitus. Acta Diabetol. 2019;56(4): 431-40.

46. Liu P, Liu R, Chen X, Chen Y, Wang D, Zhang F,
et al. Can levothyroxine treatment reduce urinary albumin
excretion rate in patients with early type 2 diabetic
nephropathy and subclinical hypothyroidism? A randomized
double-blind and placebo-controlled study. Curr Med Res
Opin. 2015;31(12): 2233-40.

47. Shin DH, Lee MJ, Lee HS, Oh HJ, Ko KlI, Kim CH,
et al. Thyroid hormone replacement therapy attenuates the
decline of renal function in chronic kidney disease patients
with subclinical hypothyroidism. Thyroid. 2013;23(6): 654-
61.

48. Cho JH, Kim HJ, Lee JH, Park IR, Moon JS, Yoon
JS, et al. Poor glycemic control is associated with the risk of
subclinical hypothyroidism in patients with type 2 diabetes
mellitus. Korean J Intern Med. 2016;31(4): 703-11.

49. Qi Q, Zhang QM, Li CJ, Dong RN, Li JJ, Shi JY,
et al. Association of thyroid-stimulating hormone levels with
microvascular complications in type 2 diabetes patients.
Med Sci Monit. 2017;23: 2715-20.

50. Cappola AR, Fried LP, Arnold AM, Danese MD,
Kuller LH, Burke GL, et al. Thyroid status, cardiovascular
risk, and mortality in older adults. JAMA. 2006;295(9):
1033-41.

1,2020

81



8

Ornsgun

Reviews

51. Mohamed GA, Elsayed AM. Subclinical hypothyroidism
ups the risk of vascular complications in type 2 diabetes.
Alexandria Journal of Medicine. 2017;53(3): 285-8.

52. Jia F, Tian J, Deng F, Yang G, Long M, Cheng W,
et al. Subclinical hypothyroidism and the associations with
macrovascular complications and chronic kidney disease
in patients with type 2 diabetes. Diabet Med. 2015;32(8):
1097-103.

53. El-Eshmawy MM, Abd El-Hafez HA, El Shabrawy WO,
Abdel Aal IA. Response: subclinical hypothyroidism is
independently associated with microalbuminuria in a
cohort of prediabetic egyptian adults (diabetes metab j
2013;37:450-7). Diabetes Metab J. 2014;38(1): 85-6.

54. Chubb SA, Davis WA, Inman Z, Davis TM.
Prevalence and progression of subclinical hypothyroidism
in women with type 2 diabetes: the Fremantle Diabetes
Study. Clin Endocrinol (Oxf). 2005;62(4): 480-6.

55. Bos MM, Smit RAJ, Trompet S, van Heemst D,
Noordam R. Thyroid Signaling, Insulin Resistance, and 2
Diabetes Mellitus: A Mendelian Randomization Study. J Clin
Endocrinol Metab. 2017;102(6): 1960-70.

56. Buscemi S, Massenti FM, Vasto S, Galvano F, Buscemi
C, Corleo D, et al. Association of obesity and diabetes with
thyroid nodules. Endocrine. 2018;60(2): 339-47.

57. lwen KA, Schroder E, Brabant G. Thyroid hormones
and the metabolic syndrome. Eur Thyroid J. 2013;2(2): 83-
92.

58. Anil C, Akkurt A, Ayturk S, Kut A, Gursoy A. Impaired
glucose metabolism is a risk factor for increased thyroid
volume and nodule prevalence in a mild-to-moderate iodine
deficient area. Metabolism. 2013;62(7): 970-5.

59. Barmpari ME, Kokkorou M, Micheli A, Alexiou I,
Spanou E, Noutsou M, et al. Thyroid dysfunction among
Greek patients with type 1 and type 2 diabetes mellitus as
a disregarded comorbidity. J Diabetes Res. 2017;2017:
6505814,

1,2020

BiCHUK MegMUYHUX i 6ioNoriyHMX AocnimKeHb
Bulletin of Medical and Biological Research

60. Yasar HY, Ertugrul O, Ertugrul B, Ertugrul D, Sahin M.
Insulin resistance in nodular thyroid disease. Endocr Res.
2011;36(4): 167-74.

61. Li H, Qian J. Association of diabetes mellitus with
thyroid cancer risk: A meta-analysis of cohort studies.
Medicine (Baltimore). 2017;96(47): e8230.

62. Xing M. Molecular pathogenesis and mechanisms
of thyroid cancer. Nat Rev Cancer. 2013;13(3): 184-99.

63. Hu N, Li ZM, Liu JF, Zhang ZZ, Wang LS. An
overall and dose-response meta-analysis for thyrotropin
and thyroid cancer risk by histological type. Oncotarget.
2016;7(30): 47750-9.

64. Radisauskas R, Kuzmickiene |, Milinaviciene E,
Everatt R. Hypertension, serum lipids and cancer risk: A
review of epidemiological evidence. Medicina (Kaunas).
2016;52(2): 89-98.

65. Sun W, Lan X, Zhang H, Dong W, Wang Z, He L,
et al. Risk factors for central lymph node metastasis in CNO
papillary thyroid carcinoma: A systematic review and meta-
analysis. PLoS One. 2015;10(10): e0139021.

66.Lo SF,Chang SN,MuoCH, Chen SY, LiaoFY,Dee SW,
et al. Modest increase in risk of specific types of cancer
types in type 2 diabetes mellitus patients. Int J Cancer.
2013;132(1): 182-8.

67. Bener A, Ozdenkaya Y, Al-Hamaq A, Barisik CC,
Ozturk M. Low vitamin D deficiency associated with thyroid
disease among type 2 diabetic mellitus patients. J Clin Med
Res. 2018;10(9): 707-14.

68. Seo YG, ChoiHC,An AR, Park DJ, Park YJ, Lee KE,
et al. The association between type 2 diabetes mellitus and
thyroid cancer. J Diabetes Res. 2017;2017: 5850879.

69. Pappa T, Alevizaki M. Metformin and thyroid: an
update. Eur Thyroid J. 2013;2(1): 22-8.

70. Diez JJ, Iglesias P. An analysis of the relative risk
for goitre in euthyroid patients with type 2 diabetes. Clin
Endocrinol (Oxf). 2014;80(3): 356-61.

OtpumaHo 14.02.20

ISSN 2706-6282(print)
ISSN 2706-6290(online)



