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Abstract. Background. Over the past decade, numerous non-skeletal diseases have been reported to be as-
sociated with vitamin D deficiency, including autoimmune thyroid pathology. Different studies provide evidence
that vitamin D may play a functional role in glucose tolerance through its effects on insulin secretion and insulin
sensitivity. The effect of vitamin D supplementation on insulin resistance in patients with hypothyroidism has not
been investigated. The purpose of the study is to evaluate the effects of vitamin D supplementation on insulin
resistance in hypothyroidism. Materials and methods. 47 participants, 32—-74 years old, including 39 women
(82.9 %) and 8 men (17.1 %), took part in the study. Serum thyroid-stimulating hormone, insulin and 25(0OH)D
concentration were measured, and HOMA-IR was calculated. All measurements were performed at the begin-
ning and the end of the study. Patients with hypothyroidism received 21,000 IU of cholecalciferol orally per
week for twelve weeks. The results were analyzed by descriptive tests, and a comparison between variables
was made using paired T-tests or Wilcoxon tests, as an appropriate. Results. All of the participants were vi-
tamin D deficient. Mean serum 25(0OH)D concentration was 21.72 + 6.14 ng/ml. The results at baseline and
at the end were: for insulin — 19.36 + 2.39 and 9.92 + 2.38 mIU/L (p < 0.05) and for HOMA-IR — 3.91 + 0.32
and 2.38 + 0.17 (p < 0.05), respectively. Conclusions. Our data showed significant improvement in serum insulin
and in HOMA-IR after treatment with cholecalciferol, suggested that vitamin D supplementation could reduce
insulin resistance in hypothyroidism.

Keywords: hypothyroidism; insulin resistance; cholecalciferol

Introduction

Vitamin D insufficiency and deficiency is a global
health problem, its role as an immune modulator has
been recently emphasized. The evidence is increasingly
pointing towards vitamin D significant role in reducing
the incidence of autoimmune diseases [1]. Over recent,
numerous non-skeletal diseases associated with vita-
min D deficiency have been reported including hypothy-
roidism [2].

Some studies have shown that vitamin D may play
a glucose tolerance through its effects on insulin secre-
tion and insulin sensitivity [3].

In comparison to healthy controls, subjects with hy-
pothyroidism have significantly lower circulating con-
centration of 25(OH)D [4]. Animal studies have shown
that vitamin D is a basic factor, necessary for normal in-
sulin secretion [5]. Vitamin D reduces insulin resistance
probably through its effect on calcium and phosphorus
metabolism and through up regulation of the insulin re-
ceptor gene [6].

Considering the discordant results, the direct asso-
ciation between thyroid autoimmunity and newly iden-
tified hypothyroidism in the context of type 2 diabetes
mellitus [7], and evidence implying a detrimental role
for hypothyroidism in insulin sensitivity [8], it could be
advocated that the association between insulin resistance
and thyroid autoimmunity requires further clarification
from both the clinical and research perspectives.

Purpose. We purposed to explore the association be-
tween insulin resistance and hypothyroidism focusing on
the role of 25(OH)D in an ethnically homogenous popu-
lation and to evaluate the effects of vitamin D supple-
mentation on insulin resistance in patients with hypothy-
roidism.

Materials and methods

47 participants, 32—74 years old, including 39 wo-
men (82.9 %) and 8 men (17.1 %) took part in the study
taking levothyroxine. The patients took part in the study
for twelve weeks. We added cholecalciferol to their

© «International Journal of Endocrinology», 2017
© Publisher Zaslavsky O.Yu., 2017
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medication and recorded their demographic data and
medication before and after supplementation. During
the trial, the subjects were instructed not to change dose
of levothyroxine. Participants were assessed for weight,
height, and BMI. We also measured TSH, serum cre-
atinine, lipid profiles, insulin, calcium, phosphorous.
Serum 25(OH)D was measured by radioimmunoassay.
HOMA-IR (Hemostatic model assessment-Insulin re-
sistance) was calculated [9].

We also assessed liver function by measuring serum
concentration of aspartate aminotransferase and alanine
aminotransferase to rule out liver disease and major non
alcoholic fatty disease of the liver as exclusion criteria
that might affect vitamin D metabolism.

Inclusion criteria were absence of hepatic, renal and
bone diseases, malignancy, any history of the use of drugs
such as anticonvulsants, calcium, vitamin D.

Written consent was obtained from all participants.
After baseline assessment all patients took 21,000 units
of cholecalciferol weekly, for 12 weeks. During the treat-
ment, all patients were visited and interviewed about pos-
sible side effects, and to determine the degree of compli-
ance. After 12 weeks of treatment, all laboratory tests and
clinical evaluations were repeated as per the initial visit.

The Medical Ethics Committee of Bukovinian State
Medical University approved the study protocol which
complied with the current version of the Declaration of
Helsinki.

Statistical analysis was performed using Statis-
tics Package Statistica 10 (StatSoft, Inc., CIIIA). The
Data were analyzed by descriptive tests such as mean,
SD (standard deviation), and SE (Standard Error) and
K-S (Kolmogorov-Smirnov) tests were performed to
assess the normality of the variables before further sta-
tistical analysis. All data in this study are presented as
mean + SD. The effects of Vitamin D supplementation
on the variables were analyzed by paired ¢ test (for nor-
mally distributed) or Wilcoxon test (for non-normally
distributed).

Results

The mean age of the participants was 45.2 = 10.5
years old. The mean weight of the patients at baseline was
72 £+ 11 and at the end was 71 = 8 kg that doesn’t have
a meaningful differences. All patients were controlled
with levothyroxine as monotheraphy. Mean 25(OH)D
concentration was 21.72 + 6.14 ng/ml at baseline and
all patients at baseline were vitamin D deficient based on
25(0OH)D < 30 ng/ml. TSH before and after treatment
was normally distributed, so it was analyzed by paired
t test. But HOMA-IR and insulin before and treatment

were non-normally distributed, so they were analyzed
by Wilcoxon test. Insulin concentration decreased sig-
nificantly after treatment with cholecalciferol (p < 0.05).
Comparison of mean for HOMA-IR before and after
treatment with vitamin D showed a meaningful reduc-
tion after supplementation (Table 1).

Twelve weeks of cholecalciferol supplementation did
not change lipid profile in patients with hypothyroidism.

Discussion

The main purpose of this study was to investigate the
effects of vitamin D supplementation on serum insulin
and HOMA-IR in patients with hypothyroisdism. There
was an interesting finding. There was an inverse rela-
tion between final TSH and basal 25(OH)D concentra-
tion. In other words, higher serum basal 25(OH)D led
to lower final TSH. This means that who had a higher
serum basal 25(OH)D concentration benefited more of
vitamin D intake to lowering final TSH. This may be be-
cause of non-skeletal effects of vitamin D which appears
in higher vitamin D concentration and the effects of
lower vitamin D concentration, are limited to the bone
and muscle. Our data showed that effects of vitamin D
on insulin resistance was significant when vitamin D
concentration was 30—50 ng/ml and in lower vitamin D
concentration, it didn’t affect on insulin resistance.

Effects of vitamin D supplementation on insulin
resistance have been shown in numerous studies. Our
findings are consistent with results of many other pub-
lished studies, in which the insulin resistance appears to
be decreased in patients with hypothyroidism who had
received vitamin D. Von Hurst showed that vitamin D
supplementation significantly improved insulin sensiti-
vity and insulin resistance [10].

Monthly supplementation with 120,000 units of vita-
min D also improved insulin sensitivity [11]. Although in
contrast to some studies, M.D. Witham et al. foundout
that vitamin D intake (at different dosage) had no effects
on insulin resistance [12]. J. Nagpal et al. reported that
vitamin D supplementation had no effect on mean of in-
sulin sensitivity but two years treatment with vitamin D
did improve HOMA-IR [13].

There are some mechanisms for the effects of vita-
min D: presence of vitamin D receptors on pancreatic
B-cells [3]. Vitamin D activating la-hydroxylase is ex-
pressed in pancreatic B-cells [14], presence of vitamin D
response element in the insulin gene, presence of vitamin D
receptor in skeletal muscle and the fact that 1,25(OH D
increases transcription of insulin receptor genes [6].

It would be useful, though to undertake further stu-
dies to discover more about the mechanism and the ef-

Table 1. Comparison of biochemical characteristics (mean = SD) in patients
with hypothyroidism before and after treatment with cholecalciferol for 12 weeks

Variable Before treatment After treatment P-value
TSH, mIU/L 7.8 7.2 > 0.05
Insulin, mIU/L 19.36 +£ 2.39 9.92 +2.38 <0.05
HOMA-IR 3.91 £ 0.30 2.38 £ 0.17 < 0.05
25(0OH)D, ng/ml 21.72+5.14 38.40 + 6.23 <0.05
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fect of vitamin D on both alpha and islet beta-cell func-
tion and also on the mechanisms determining insulin
resistance.

A limitation of our study is that we did not evaluate
the effects of placebo on insulin or HOMA-IR. Howe-
ver, there are a few studies that didn’t use placebo, evalu-
ated the effects of vitamin D at different doses on insulin
resistance [10].

Conclusions

Our data showed significant improvement in serum
insulin and in HOMA-IR after treatment with cholecal-
ciferol, suggested that vitamin D supplementation could
reduce insulin resistance in hypothyroidism.

Conflicts of interests. Author declares the absence of
any conflicts of interests that might be construed to influ-
ence the results or interpretation of their manuscript.
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BnAnB AOAQTKOBOIO NMPU3HAYEHHS BiTAMiHY D
HQA iIHCYAIHOPE3UCTEHTHICTb Y XBOPUX HA FiNOTUpPEo3

Pe3ome. Axmyaavnicmp. YIpoaoBX OCTAHHBOTO AECITUIITTS
oIy0J1iKOBaHi BiTOMOCTI ITPO YMCJICHHI IT03aCKeIeTHI pO3JIaau,
acouiiioBaHi 3 gediuuTom BiTaMiHy D, BKJIIOUatoun aBTOIMyH-
Hy MAaTOJIOTiIO IIUTONOAIOHOI 3ay103U. JJoCTikeHHs 6araTbox
aBTOPIB MIATBEPIKYIOTh BarOMUiA BILUIUB BiTamiHy D Ha Tose-
PAHTHICTD J0 TJIIOKO3M Yepe3 MOoro Ailo Ha CeKpellito iHCYIiHy
i yyTIMBICTh 10 iHCYJNiHY. EDeKTUBHICTh 10AATKOBOTO MpPU-
3HAaYeHHS BiTaMiHy D Ha iHCY/JiHOPE3UCTEHTHICTb Y XBOPUX
Ha TIMoTHUPeO03 JI0 1IOTO Yacy He AOCTiKyBanacs. Mema odo-
cai0xcenHs: BCTAHOBUTH BIUIMB JOAATKOBOTO MPU3HAYEHHS XO-
JieKanbLudeposy Ha iHCYTIHOPE3UCTEHTHICTh Y XBOPUX Ha Ti-
notupeo3. Mamepiaau ma memoou. 47 yaacHUKIB BikoM 32—74
poku, y Tomy uucii 39 xiHok (82,9 %) i 8 wonogikis (17,1 %),
OyJ10 BKJIIOYEHO B jgociimkeHHs. Busnavanu Bmict TTT, iH-
cyainy ta 25(OH)D y cupoBarii KpoBi, 00YMCIIOBAIM iHACKC
HOMA-IR. Yci gocnimkeHHsS TIPOBOAWIN 0 Ta ITCS JKy-
BaHHs. [lanieHTu 3 rinotupeosom orpumysanu 21 000 MO xo-

JIeKabLUdepoIy Ha THKAEHb IEPOPaTbHO YITPOIOBXK 12 THX-
HiB. PesynbraTty npoaHajiizoBaHi MeTogaMU OIMMCOBOI CTaTHUC-
TUKM, TIOPIiBHSIHHS MiX 3MIHHMMU BeJWYMHAMM 3pOOJIEHO 3
BUKOPUCTAaHHSM MapHux T-tectiB. Pezyabmamu. Y BCix yyac-
HUKIB IOCJTiIDKEHHSI BCTAHOBJICHO HEAOCTATHICTS i IehilIUT Bi-
taminy D. Cepenniii BMicT 25(OH)D y cupoBarili KpoBi cTaHO-
BUB 21,72 £ 6,14 ur/mi. TToka3HUKKM KOHUECHTpPALIl iHCYJIiHY
[0 Ta TIC/IS TMPU3HAUYEHHS XOJeKaTbLU(eposy A0piBHIOBAIN
19,36 £2,3919,92 £ 2,38 MMO/x1 (p < 0,05), it HOMA-IR
—3,91£0,3212,38 = 0,17 (p < 0,05) BignosinHo. Bucrosxu.
OTpuMaHi pe3yabTaTi JeMOHCTPYIOTh BipOTimHE TIOKPAIEHHS
MOKAa3HUKIB BMICTY iHCYJIiHYy B cupoBaTii KpoBi i HOMA-IR
Ha TJi J0JAaTKOBOIO IpU3HAYEHHS XoJieKaabLUdeposy, Lo
BKa3ye Ha poJib BiTaMiHy D y 3HUXKEHHi iHCYJ1iHOPE3UCTEHT-
HOCTi Y XBOPUX Ha TiMOTUPEO3.

Kiio4oBi cjioBa: rinotupeos; iHCYIiHOPE3UCTEHTHICTD; XO-
JleKaabIudepos
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BricLuee rocysapciBeHHoe y4ebHoe 3aBeAeHMe YKPAUHbI «byKOBUHCKUL rOCYAQPRCTBEHHbBIN MEAVLMHCKUL YHUBEOCUTET»,

r. YHepHoBLpl, YkpauHQ

BAMSIHME AONOAHUTEABHOIO HA3HOYEHUS BUTAMUHA D
HO UIHCYAVMHOPE3NCTEHTHOCTb Y 6OABHbIX TMMOTUPEO3OM

Pesiome. Axmyaavnocms. Ha npoTsSKeHUU TTOCIENHETO J€-
CSITUJICTUSI OINYOJIMKOBAaHbl CBEACHMUSI O MHOTOYMCIEHHBIX
BHECKEJIETHBIX PACCTPOMCTBAX, ACCOIMUPOBAHHBIX C Je-
¢dumuTomM BUTaMMHA D, BKIIIOYasgs ayTOMMMYHHYIO TaTOJIO-
TUIO IIMTOBUIHOM Xeye3bl. MccaenoBaHusi MHOTMX aBTOPOB
MMOATBEPXKIAIOT BECOMOE BIMsIHUE BUTaMuHa D Ha TojiepaH-
THOCTH K TJTIOKO3€ M3-3a €r0 NEWCTBUS Ha CeKPeInio MHCY-
JIMHA W YYBCTBHUTEJBbHOCTh K HMHCYIMHY. D(MGEKTUBHOCTH
JIOTMOJTHUTEIbHOIO Ha3HAYeHUsl BUTaMuHa D Ha MHCYJIMHO-
PE3MCTEHTHOCTh Y OOJILHBIX TUTIOTUPEO30M paHee He MCCie-
noBayiachk. Ileav uccaedosanus: yCTaHOBUTDH BIVSTHUE JTOTION-
HUTEJILHOTO Ha3HAYeHMS XoJeKalblndeposa Ha WHCYIM-
HOPE3MCTEHTHOCTb y OOJBHBIX TUMIOTUPEO30M. Mamepuaawt
u memodst. 47 y9aCTHUKOB B Bo3pacTe 32—74 JieT, B TOM YucJie
39 xeHuuH (82,9 %) u 8 myxuut (17,1 %), ObUIH BKITIOUEHBI
B uccienoBanue. Ompenessim colepKuMoe TUPEOTPOITHOTO
ropMmoHa, uHcyauHa u 25(OH)D B chIBOpOTKE KPOBU, BHIUM-
cisin uHaeke HOMA-IR. Bcee uccienoBaHusi mpoBOAUIN
IO ¥ TIocJie JiedeHusI. [1alMeHThl ¢ TUTIOTUPEO30M TTOTyJaIn

21 000 ME xonexkanbuudeposia B HEACHIO MEPOpaibHO Ha
MpoTsokeHnW 12 Hemeab. Pe3ymbraTsl MpoaHaIM3MpOBaHbI
METOIaMU OIMCATEIbHONM CTAaTUCTUKU, CPAaBHCHUSI MEXKIY
MepeMEeHHBIMM BEJIMUMHAMM MPOBEJAEHBI C MCIOJb30BaHUEM
napHbIX T-TecToB. Pe3yavmamui. Y BceX yUaCTHUKOB MCCe-
JIOBaHUSI YCTAHOBJIEHA HEIOCTATOUHOCTD U Ie(UIIUT BUTAMM -
Ha D. Cpennee comepxxanue 25(OH)D B chiBopoTKe KpoBHU
coctaBisuio 21,72 £ 6,14 ur/mi. ITokazaTean KOHLIEHTPALIUK
MHCYJIMHA 10 U TOCJIe HazHauyeHMsl XoJieKaabludeposa co-
crassum 19,36 + 2,39 19,92 £+ 2,38 MME/i (p < 0,05), mis
HOMA-IR — 3,91 £ 0,321 2,38 £ 0,17 (p <0,05) cooTBeTCT-
BEHHO. Bbteodsbt. [1oyueHHbIe pe3yabTaThl AEMOHCTPUPYIOT
JIOCTOBEPHOE YJIYJIIIeHUe TToKa3aTeJiell ComepXaHWsl WHCY-
JHA B ChIBOpoTKe KpoBu 1 HOMA-IR Ha doHe momosHm-
TEJbHOTO Ha3HAYeHUST XoJieKaablMdepoaa, YTO YKa3bIBacT
Ha poJib BUTaMuHa D B CHMXKeHUM MHCYJIMHOPE3UCTEHTHOCTH
y GOJIBHBIX TUTTIOTUPEO30M.

KiioueBbie €10Ba: rumoTHpeos; MHCYIMHOPE3UCTEHTHOCTD;
XoJieKasibLiudeposn

458 Mi>KHOPOAHWUIN EHAOKPUHOAOTIYHIIA XKYPHOA, p-ISSN 2224-0721, e-ISSN 2307-1427

Tom 13, N2 6, 2017



	Кравченко В.І.1, Лузанчук І.А.1, Андрусишина І.М.2, Голінько О.М.3, Голуб І.О.2
	Порушення макро- та мікроелементного забезпечення у хворих на вузлову патологію щитоподібної залози з регіонів,
постраждалих після Чорнобильської аварії

	Архипкіна Т.Л., Любимова Л.П., Місюра К.В., Караченцев Ю.І.
	Стан вуглеводного обміну у хворих із синдромом
полікістозних яєчників

	Цинтар Т.П.1, Федів О.І.2, Ступницька Г.Я.2, Глуговська С.В.3
	Ендотеліальна дисфункція та морфофункціональні властивості еритроцитів при неалкогольному стеатогепатиті, поєднаному з хронічним обструктивним захворюванням легень,
у хворих на ожиріння

	Мельник О.Б., Федів О.І.
	Якість життя хворих на бронхіальну астму, поєднану з ожирінням, з урахуванням виявлення поліморфізму RS9939609 гена FTO і RS324011 гена STAT6

	Місюра К.В.
	Деякі аспекти діагностики абдомінального
ожиріння в міського населення України

	Паньків В.І. 
	Фармакотерапевтична ефективність
і переваги комбінованого лікування хворих
на цукровий діабет 2-го типу

	Наримова Г.Дж.
	Оценка эффективности хирургического лечения АКТГ-зависимого синдрома Кушинга в раннем и позднем послеоперационном периоде

	Щубелка Х.М., Олексик О.Т., Ганич Т.М.
	Стан опорно-рухового апарату у хворих на цукровий діабет

	Коритко О.О.
	Лікування пацієнток з безплідністю,
асоційованою з метаболічним синдромом

	Бойчук Т.М.1, Оленович О.А.1, Грицюк М.І.1, Гоженко А.І.2
	Особливості порушень функціонального
стану нирок у ранній період
експериментального цукрового діабету

	T.M. Boychuk1, О.А. Olenovych1, M.I. Grytsiuk1, A.I. Gozhenko2
	Peculiarities of disturbances of the functional renal state
in the early period of experimental diabetes mellitus

	O.O. Korytko
	Treatment of patients
with sterility associated
with metabolic syndrome

	G.J. Narimova
	Evaluating the efficiency of surgical treatment of ACTH-dependent Cushing’s
syndrome in the early and late postoperative period

	V.I. Pankiv
	Pharmacotherapeutic efficiency and advantages
of the combined treatment of patients with type 2 diabetes mellitus

	K.V. Misiura
	Some aspects concerning abdominal obesity diagnosis in city population of Ukraine

	О.B. Melnik, О.I. Fediv
	Quality of life of patients with bronchial asthma combined with obesity, depending
on the identification of FTO RS9939609 and RS324011 STAT6 gene polymorphism

	T.P. Cyntar1, O.I. Fediv2, G.Ya. Stupnytska2, S.V. Glugovska3
	Endothelial dysfunction and morphofunctional properties of erythrocytes
in non-alcoholic steathohepatitis combined with chronic obstructive
pulmonary disease in patients with obesity

	T.L. Arkhypkina, L.P. Lyubimovа, K.V. Misiura, Yu.I. Karachentsev 
	The state of carbohydrate metabolism in patients with polycystic ovary syndrome

	V.I. Kravchenko1, I.A. Luzanchuk1, I.N. Andrusyshyna2, O.M. Golinko3, I.O. Golub2
	Violations of macro- and micronutrient support in patients with nodular thyroid pathology
from regions injured after the Chornobyl accident

	Kh.M. Shchubelka, O.T. Oleksyk, T.M. Hanych
	Condition of locomotor system in patients
with diabetes mellitus


