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JIbsiscbka MmeduyHa akaoemis imeHi AHOpes KpynuHcbko2o, Jlbsis, YkpaiHa

AIATHOCTUYHE 3HAYEHHA TUPEOTPONMHOIO FOPMOHY Y MNALIEHTIB
3 ULYKPOBWUM OIABETOM

PE3KOME. LlykpoBuii giabeT 2-ro TMmny 3a/IMLLAETLCSA OAHIEID 3 HAWMOCTPILIMX MeanKo-couiasibHMX npobiem cyyac-
HOCTI. 33 IaHNMKM MiXXHApPOAHMX OpraHisauin, KinbKicTb Jogen, AKi CTpaxaatoTb Ha AiabeT, carae 61M3bKo MiNbAPAQ, i
Mamxe 90 % 3 HUX MatoTb came LLJ2. 3poCcTaHHA 3aXBOPHOBAHOCTI GiKCYETbCA B YCiX KpaiHaX CBIiTY, LLO 3yMOBJIEHO CTapiH-
HSIM HaceneHHs, ypbaHi3ali€to, ManopyxanmBmMM CNoCcobOM XUTTS, HEePaL,iOHAIbHNM XapuyBaHHAM Ta enifeMiero 0XKMpiH-
HA. He6e3neky CTaHOBMTb TakKoX Tol ¢aKT, Lo Aeaani YacTiwe L2 AiarHOCTYOTb Y MOJIOAMX JIHOAEN Ta NigJiTKiB.

OfHI€0 3 HAMMOLWMPEHILWNX CYyNYyTHIX eHAOKPUHHMX NaTonorin npu LLA2 € ancdyHkuia wutonomibHoi 3a103u, sika
nocigae apyre Micue 3a 4aCToToo Nica camoro giabety. [1o i npoABiB HafexXaTb AK KAiHIYHO BUPaXKeHi rino- Ta rinepTu-
peos, TaK i 6e3cMMNTOMHI (cybKkniHiYHiI) dopmu. MowwmpeHicTb NnopyLeHb GYHKLIT LLL3 3anexuTb Big HNM3KN dakTopiB —
BiKY, CTaTi, piBHA NOAHOro 3abe3neyeHHs, pacoBux Ta reorpadiuyHnx ocobnmeocTten.

OCTaHHi focNigXKEeHHS CBIAYaTb MPO 3pOCTatoYy YacTOTY rinoTnpeosy (Ak MaHidecTHoro, Tak i cybkniHiyHOro) cepes
nauieHTiB i3 U2, NpMYOMy 4acTO CNOCTEPIra€ETbCs MiABULLEHNI PiBEHb TMPEOTPOMHOIro rOPMOHY 33 HOpMasibHMX abo
3HMXKEHWNX NMOKA3HUKIB BiIbHOrO TPMIAOATUPOHIHY. Y NauieHTiB 3 giabeTom nopyeHHA dyHKUT LLL3 TpannstoTbea 3HaYHO
YacTiwe, HiXK y 3arafibHin nonynaAuii, Lo BKa3ye Ha TiCHMI NaTodi3ioNoriyHmi 38'930K MidK LMMU €HAOKPUHHUMWN CTAHAMMU.

AKTYaNbHICTb AoCNigxeHHs obymMoB/ieHa HeObXiAHICTIO PaHHBOIO BUSABAEHHS TUPEOTAHOT ANCPYHKLITY XBOPUX Ha
L2, wo f03BOJIMTb CBOEYACHO NMPOBOANTM KOPEKLito 06MiHY peYOBUH, YHUKHYTM YCKAAAHEHD | MOKPALLMTY AKICTb XWUT-
TA NaLi€HTIB.

MeTa — NpoBeCTV NOPIBHAJIbHWI aHANI3 PiBHA TMPEOTPOMHOIrO OPMOHY Y MALLIEHTIB 3 LyKpoBMUM AiabeTom Ta be3
HbOrO.

Marepian i MeTogu. O6cTexxeHo 60 nauieHTiB, AKi Npoxoanan ambynaTopHe JlikyBaHHS. 30KpeMma, 3 HuX 20 npak-
TWMYHO 340pOBi (KOHTPOJIbHA rpyna), 20 — NauieHTH 3 rinoTupeo3om 6e3 LI, (rpyna 1) Ta pewTa 20 NaLieHTIB 3 rinoTnpeo-
30M y NoeAHaHHiI 3 LI, (rpyna 2). CepeaHil Bik nauieHTiB — (58+3) poku.

LocnipXeHHs piBHA TMPEOTPOMHOro rOPMOHY Y KPOBi BU3H3YasIn 33 AONOMOrot iMyHObEpPMEHTHOro aHani3aTopa
Cobas 6000 3 BMKOpMCTaHHSM TecT-cncTeM Roche Diagnostics (LLBenuapis).

PiBeHb I11OKO3M BM3HAYaJIM 33 AOMOMOrO CTaHAAPTHMX HAbOPiB HAa aBTOMATMYHOMY BioxiMiYHOMY aHani3aTopi
“COBAS INTEGRA® 400" («<Roche Diagnostics»).

Pe3ynbTaTu. 3riiHO 3 pe3ynbTaTtaMu AoCsigXKeHb, piBeHb TTI y rpyni 1 nepeBuLLyBaB piBeHb KOHTPOJILHOI Fpynn Yy
1,5 pa3a (p<0,05). Moka3HukmM piBHA TTI y NAUIEHTIB rpyny 2 TaKOX MepeBULLYBaIN NOKA3HMKN KOHTPOJIbHOI rpynn y
1,8 pa3sa (p<0,05). MoKa3HWKKM rpynun 2 Mann BAWMIA piBeHb TTT BigHocHO rpynu 1y 1,2 pa3a (p<0,05).

3rifHo 3 pe3ysibTaTaMun JOCiAKEHb, PiBEHb [JTHOKO3M Y Ipyni 1 nepeBuLLyBaB pPiBEHb [JTFOKO3N KOHTPOJIbHOI Fpynn Y
1,2 paza (p<0,05). MoKa3HNKM F/IOKO3N B MALIEHTIB FPYNyM 2 3HaYHilWe NepeBuLLYBasIM NOKA3HMKM KOHTPOJIbHOI Fpynu,
30KkpeMay 1,7 pa3a (p<0,05). MoKa3HMKKM rpynu 2 iCTOTHO NepeBuLLYyBaan pe3ynbTati rpynu 1y 1,4 pasa (p<0,05).

BUCHOBKM. Y NaLi€HTIB 3 LLYKPOBMM AiabeToM 2-ro TUMy YacTo CNOCTEPIraeTbCs NiABULLEHHS PiBHS TUPEOTPOMNHOrO
rOPMOHY, HaBIiTb 33 HOPMAJIbHNX KOHLEHTPAUIN TMPeOoiAHMX FOPMOHIB, L0 CBiAYMTb NPO CYy6KAiHIYHWUA rinoTnpeos. Ta-
KW TOPMOHasIbHMI ancbanaHc Moxe BNIMBATK Ha BYrNE€BOAHUI 0BMiH, YCKIAAHIOBAaTN KOMMeHcauito L2 Ta cnpusTu
PO3BUTKY iHCYNIHOPE3MCTEHTHOCTI. BCTAaHOBIEHNI B33EMO3B'A30K MiX LL2 Ta nopyLueHHAMM GYHKLT LuMTonoibHoi 3a-
1031 NigKpec/toe HeobXigHICTb PYTUHHOIO MOHITOPUHTY pPiBHA TTI y XBOPWX Ha AiabeT Ana CBOEYACHOT AiarHOCTUKM TU-
peoigHoi aAncdyHKLiT, iHAMBIAYani3aLii NikyBaHHA Ta 3ano6iraHHSA NporpecyBaHHIO METabONIYHNX YCKNAAHEHb.

KJ1FOYOBI CJIOBA: LykpoBuii fiabeT; TUPEOTPOMNHNA TOPMOH, FiNOTUPEO3; MIOKO3a.

BcTyn. LlykpoBuin fiabeT € oAHi€0 3 HamakTy-
aNbHIWKMX Npo61eM OXOPOHM 340POB’'S CY4aCHOCTI.
Y cBiTi HapaxoBYyeTbCA 6/IM3bKO MiNbApAa OcCib, aki
CTPaXaatTb Ha AiabeT, npu ubomy NprbsnsHo 90 %
3 HUX MatoTb LykpoBun aiabet 2-ro Tuny (U42). 3a-
XBOPHOBAHICTb Ha LI/12 HEBNNMHHO 3pOCTAaE B YCix pe-

100

rioHax CBiTY, WO MOB'A3aHO 3i CTAPIHHAM HaceseH-
HS, 3pOCTaHHAM piBHA ypbaHi3aLii, Manopyximemm
CNocoboM XNTTS, HEPALLIOHANIbHUM XapuyBaHHSAM i
MOLIMPEHHAM OXWPiHHS. TPMBOXHUM € ToM aKT,
Wwo Bce vacTiwe L2 BuABnsaoTb y Mosioai Ta nia-
niTkis [1].
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OncdyHkuia wmtonoaibHoi 3ano3m (LLU3) € apy-
rol 3a MNOLIMPEHICTIO E€HAOKPMHHOK MNaToJ/oriErD
nicns piabety. BoHa Moxe MaHidbecTyBaTu SK rinep-
TMpeo3 (HaaMLIOK rOpMOoHiIB), rinoTupeos (ix aedi-
umT), AMdy3sHe abo By3soBe 36inbLeHHA L3, a Ta-
KOX VY Burnsai 6escuMnTomMHoro (cybkniHiyHoro)
rino- yum rinepTMpeo3y. Yactota 3aXBOPHOBAHOCTI Ha
nopyLeHHs $yHkuii L3 3anexunTb Big cTaTi, Biky,
pacu Ta reorpadiyHoro perioHy, 30kpemMa — Bif piBHS
CnoXuBaHHA roay [2].

Ocob1MBy HayKoBY yBary OCTaHHIM 4acom npwu-
BEPTaE BMBYEHHA B33aEMO3B'A3KY MixX L2 Ta nopy-
WweHHAM yHKUiT LL3. 3a 4aHMMW YMCNIEHHMX A0Chi-
OXeHb, yactoTa amcdyHkuii LLL3 cepen xBOpuX Ha
L2 nepeBuLLy€e MOKAa3HMKK 3arajsibHOI nonynsii. 3o0-
KpeMa, piBeHb TUPEOTPOMNHOro ropmMoHy (TTr) y Ta-
KMX NAaLIEHTIB YacTo MiABMLLEHMN, LWLO BKA3Yy€E Ha Ha-
ABHICTb NepBMHHOIO abo cybKNiHIYHOrO rinoTMpeosy.
Y perioHax i3 HOpMaslbHUM H3AXOAXEHHSIM noay pi-
BEHb MEPBMHHOIO FiNOTMPEO3Y B 3arasibHiv Nnonynaauii
CTaHOBUTb 1-2 %, MepeBaXxkHO cepef XiHOK. Y XBOpMX
Ha U2 us 4yacTka 3Ha4yHO 6iNblua — 33 Pi3HUMK AxKe-
pesilamMun, BOHa KOJIMBAETLCA BiA 5,7 % Ao noHapg, 30 %.
Kpim Toro, y nauieHTiB i3 LLJ2 yacTiwe BUABASAIOTLCA
niasvweHi pieHi TTI 3@ HOpMaJsibHUX ab0 3HMXKEHNX
PiBHIB BiJIbHOrO TPUNOATUPOHIHY (T3), LLO BKA3yE Ha
cybKNiHiYHY dopMy nopyLueHHs [3, 4].

TaKMM YMHOM, B3aEMO3B'A30K MixX L2 i niasu-
WeHHAM piBHA TTI € KAiHIYHO 3HAYYLWKMM | BMMarae
MOHITOPUMHTY yHKUIT L3 y TaKMX XBOPWUX A/151 CBOEYAC-
HOT [iarHOCTUKK Ta KOpPEeKL,ii MeTaboiuyHNX NOpyLLUEHD.

MeTa — NpoBeCcTM NMOPIBHAMIBHNI aHani3 piBHA
TUPEOTPOMHOIr0 FOPMOHY Y MALIEHTIB 3 LYKPOBMM
piabeToM Ta 6e3 HboOTO.

MarTepian i MeToau pgocnig>xeHHa. O6cTexeHo
60 naujeHTiB, AKi Npoxoanan ambysiaTopHe NikyBaH-
HA. 3 HMX 20 — NPaKTUYHO 340POBi (KOHTPOJIbHA Ipy-
na), 20 - naujieHTM 3 rinoTupeosom 6e3 LI (rpyna 1) Ta
pewwTa 20 NauieHTIB — 3 MiNOTMPEO30M Y MOEAHAHHI 3
U4 (rpyna 2). CepeHin Bik nauieHTiB (58+3) poku.

JocnigXeHHsA piBHSA TMPEOTPOMHOrO TFOPMOHY
(TTF, pedepeHTHUI iHTepBan 0,27-4,20 MMO/mn) y
KpOBi NPOBOAM/IN 33 AOMNOMOrO0 iMyHOpEPMEHTHO-
ro aHanizatopa Cobas 6000 3 BUKOPUCTAHHAM TecCT-
cnctem Roche Diagnostics (LLBeluapis). PiBeHb rnto-
KO3M BM3Ha4a 11 3a ,ONOMOrOH CTaHAAPTHUX HAbopiB
Ha aBTOMAaTMYHOMy BioximidyHOMY aHanizaTopi “COBAS
INTEGRA® 400" (“Roche Diagnostics”).

CTaTMCTMYHY 06pobKY oAepXXaHWX pe3y/bTaTiB
3[iMCHIOBANN 33 JOMOMOr O OAePXKAHNX AAHWX i3 BU-
KOPWUCTaHHAIM MeTOZiB MaTEMATUYHOI CTaTUCTUKK 33
nornomoroto nporpamu STATISTICA 8,0 (Statsoft, USA).
Pe3ynbTaT NpeacTaB/ieHi y BUrnsaai cepeHboro 3Ha-
YEeHHS M CTAaHOAPTHOrO BiAXWeHHS. BiporigHnmMmm BBa-
>Kanm 3HadyeHHA npm p<0,05.

Pe3ynbTaTn i1 o6rosopeHHs. MNpu aHanisi otpu-
MaHWX pe3ysbTaTiB 1abopaTOPHMX AOCAIAXKEHDb KPO-
Bi MaLiEHTIB BUABMEHO BipOrigHi BigMiHHOCTi NokKas-
HUKIB pi3HMX rpyn (Taban. 1).

3rigHo 3 pe3ynbTaTamum gocaiaxeHb (puc. 1), pi-
BeHb TTI y rpyni 1 nepeBuLLyBaB piBEHb KOHTPOJIb-
Hoi rpynn y 1,5 pa3a (p<0,05). Moka3HuKK piBHA TTI

Tabnnug 1. PiBHi TTI i [10KO3M Y NALIEHTIB 4OCAIAXKYBAHNX rpyn

[MokasHmMK KoHTpo/bHa rpyna pyna 1 lpyna 2
TTI, MMO/Mn 2,5+2,2 3,8+1,5* 4,5+1,5%#
[10K03a, MMOJIb/N 4,4%1,3 5,3+0,19* 7,6£0,10*#

MpumiTkn: 1. * — BiporigHicTb BigMIHHOCTI Y MOPIBHAHHI i3 NOKa3HMKaMM KOHTPOIbHOT rpynu (p<0,05); 2. # — BiporiaHicTb BigMiHHOCTI y

NOPIBHAHHI i3 nokasHmkamu rpynu 1 (p<0,05).

PiBHi TTT i rnoKo3m B pi3HMUX rpynax

TTr (MMO/mn)
W [ nioko3a (MMosnib/n)

PiBeHb NMoka3sHuKa
IS
T

T

KoHTponbHa

lpyna 1l

[pyna 2

Puc. 1. 3miHun piBHA TTT i r10KO3M B CMPOBATLi KPOBI B 4OC/NiIAXKYBaHUX Fpynax.
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B MALIEHTIB rpynu 2 TakoX 6yB BULLIMM 33 MOKA3HMKM
KOHTPOJIbHOT rpynu y 1,8 pasa (p<0,05). MoKa3HMKK
rpynu 2 Manv suwmn piseHb TTI BigHOCHO rpynn 1y
1,2 pasa (p<0,05).

3rigHO 3 pe3ysbTaTaMu [OCAIOXKEHb, PiBeHb
FOKO3WM y rpyni 1 mepeBuLlyBaB piBEHb MHOKO3M
KOHTPOJIbHOT rpynun y 1,2 pasa (p<0,05). MoKa3HMKK
F/1IOKO3M B MALEHTIB FPYNM 2 3Ha4YHilLe NepeBuLLY-
Ba/IM MOKA3HUKN KOHTPOJIbHOI Fpynu, 30Kpema y
1,7 pasa (p<0,05). MOKa3HWMKKM rpynu 2 iCTOTHO nepe-
BUMLLYBa/M pe3ynbTatv rpynu 1y 1,4 pasa (p<0,05)
(puc. 1).

Y xopmi pocnigkeHb BUSBJIEHO CTaTUCTUYHO 3Ha-
YYLINIA B33aEMO3B'AAI30K MiX PiBHEM TMPEOTPOMHOro
ropmoHy (TTT) Ta NoKa3HMKaMu BYr1eBoAHOro obmi-
HY, 30KPEeMa piBHEM [JIFOKO3M B KPOBI. Y MaLi€HTIB 3
nigBuweHnM pisHem TTI, HaBiTb 3a BiACYTHOCTI KJli-
HiYHMX NPOSABIB riNOTUPEOo3y, CNOCTEPIraETbCS TEH-
OEeHLUiA A0 NiABMLLEHHS PiBHA I/THOKO3M HaTLe, Lo
BKA3y€ Ha MOXJINBUM BMNJIMB CybKJIiHIYHOrO rinoTu-
peo3y Ha PO3BUTOK iHCYIIHOPE3UCTEHTHOCTI.

KopensauinHmin aHani3 niaTesepavs NOMipHUI Mo-
3UTUBHNI 3B'A30K MiXX piBHEM TTT i I1FOKO30H0 HaTLLe
(r=0,42; p<0,05). Lle cBiaunTb Npo Te, L0 3i 3pOCTaH-
HSIM PiBHA TUPEOTPOMHOIr0 FOPMOHY CMOCTEPIraeTbCA
NiABULLIEHHS KOHLEHTPALil r/1t0K03M B MJ1a3Mi KPOBi.
Taknn 3B'A30K MOXE MOSACHIOBATMCA BMNJIMBOM THpe-
OIIHNX TOPMOHIB Ha YYT/IMBICTb TKAHWH OO iHCYJliHY,
06MiH r1t0K03M B NeyiHLj, a TAKOX Ha TPaHCMNOPT rto-
K031 B M'sI3aX.

HaaBHicTb cybkAiHIYHOrO rinoTMpeosy Moxe
nopyLlyBaTN FroOMeocCTa3 BYr/1€BOAHOIr0 06MiHy Ha-
BiTb Y KNiHIYHO CTabiNbHUX NaUIEHTIB, NiABULLYIOYN
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pun3nKk po3suTKy L2 abo ycknagHeHb y BXe XBOPUX
Ha LLA2. BpaxoBytoum Ui AaHi, AOUIJIbBHUM € perynsp-
HWUIA MOHITOPUHI GYHKUIT WMTONOAIGHOT 331031 Y Na-
LiEHTIB i3 NOpYLIEHNM BYrJ1IeBOAHNUM OOMiHOM.

BucHoOBKM. Ha T/1i 3pOCTaHHA NOLWMPEHOCTI LyK-
poBoro fiabety 2 TvMny Bce 6iNibll aKTyasIbHUM CTa€
NMUTAHHS CBOEYACHOIO BUSABJIEHHS CYMYTHbLOI TUPEOia-
HOI naToJsiorii. YacTe nigBULLEHHA PiBHA TMPEOTpPOn-
HOro ropMoHy Vy nauieHTiB 3 L2, HaBiTb Npn HOp-
MaJIbHMX MOKa3HMKAxX TUPEOoigHMX TOPMOHIB, CBif-
4YNTb NPO BUCOKWNIN PU3MK CYyOKIHIYHOIO rinoTMpeo3y.
Ller cTtaH 3paTeH yckiagHioBaTv nepebir giaberty,
BMJIMBATV Ha MeTabONIYHNI KOHTPOJIb Ta AKICTb XNT-
TA NAUIEHTIB. PerynapH1Uin MOHITOPUHI GYHKUIT LLMTO-
noAibHoi 331031 y TaKNX XBOPUX € HEOOXiIAHNM KOM-
MOHEHTOM KOMIMJIEKCHOIO €HAOKPMHOJIOTIYHOIO Ha-
rnsgy, Wo A03BOJIAE CBOEYACHO AiarHOCTyBaTU Ta
KOpUryBaTv MeTaboslivyHi NopyLleHHs.
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DIAGNOSTIC VALUE OF THYROTROPIC HORMONE IN PATIENTS WITH DIABETES MELLITUS

SUMMARY. Type 2 diabetes mellitus (T2DM) remains one of the most pressing medical and social issues of our time.
Accordingtointernationalorganizations, nearly one billion people worldwide are affected by diabetes, with approximately
90 % of them diagnosed with T2DM. The incidence of T2DM continues to rise globally due to population aging,
urbanization, sedentary lifestyles, unhealthy diets, and the obesity epidemic. Alarmingly, T2DM is increasingly being
diagnosed in young adults and adolescents.

One of the most common comorbid endocrine disorders in T2DM is thyroid dysfunction, which ranks second in
frequency after diabetes itself. It can manifest as clinically evident hypothyroidism or hyperthyroidism, as well as
asymptomatic (subclinical) forms. The prevalence of thyroid dysfunction depends on various factors, including age, sex,
iodine intake, race, and geographical location.

Recent studies show a growing frequency of hypothyroidism (both overt and subclinical) among patients with
T2DM, with elevated levels of thyroid-stimulating hormone (TSH) often observed even when free triiodothyronine (T3)
levels are normal or decreased. Thyroid dysfunction is significantly more common among individuals with diabetes
compared to the general population, indicating a strong pathophysiological link between these endocrine disorders.

The relevance of this study lies in the need for early detection of thyroid dysfunction in patients with T2DM, which
would enable timely correction of metabolic disturbances, prevention of complications, and improvement in patients’
quality of life.

The aim - to conduct a comparative analysis of thyroid-stimulating hormone (TSH) levels in patients with and
without type 2 diabetes mellitus.

Material and Methods. A total of 60 ambulatory patients were examined. Among them, 20 were practically healthy
individuals (control group), 20 had hypothyroidism without diabetes (group 1), and 20 had hypothyroidism combined
with T2DM (group 2). The average age of patients was 58+3 years.

TSH levels (reference range: 0.27-4.20 mIU/L) were measured using the Cobas 6000 immunoassay analyzer with
Roche Diagnostics (Switzerland) test systems. Glucose levels were determined using standard kits on the COBAS
INTEGRA® 400 biochemical analyzer (Roche Diagnostics).

Results. According to the results, TSH levels in group 1 were 1.5 times higher than in the control group (p<0.05). In
group 2, TSH levels were 1.8 times higher than the control (p<0.05) and 1.2 times higher than in group 1 (p<0.05).

Similarly, glucose levels in group 1 were 1.2 times higher than in the control group (p<0.05), while group 2 had
glucose values 1.7 times higher than the control group (p<0.05) and 1.4 times higher than group 1 (p<0.05).

Conclusions. Patients with type 2 diabetes mellitus frequently exhibit elevated TSH levels, even with normal thyroid
hormone concentrations, indicating the presence of subclinical hypothyroidism. This hormonal imbalance may affect
carbohydrate metabolism, hinder glycemic control in T2DM, and contribute to insulin resistance. The established
association between T2DM and thyroid dysfunction emphasizes the need for routine monitoring of TSH levels in diabetic
patients for early diagnosis of thyroid disorders, individualized treatment, and prevention of metabolic complications.

KEY WORDS: diabetes mellitus; thyroid-stimulating hormone; hypothyroidism; glucose.
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