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Effect of vitamin D on insulin resistance
and anthropometric parameters in patients
with type 2 diabetes mellitus

INTRODUCTION

Prevalence of type 2 diabetes mellitus (DM) is inc-
reasing worldwide. Nowadays over 420 million people
are suffering from DM and it is expected that its
prevalence reach a staggering 552 million by 2030 [1].
Type 2 DM is defined by chronic hyperglycemia, altered
insulin secretion, and complications that come from
induction of oxidative stress [2]. One of novel strategy
toward prevention and control of type 2 DM is vitamin
D supplementation [3]. Besides the role of vitamin D in
calcium homeostasis and bone metabolism, other
effects also have been proposed. Vitamin D is essential
for normal insulin secretion in response to glucose and
also for maintenance of glucose tolerance [4]. In a study
performed on 126 healthy adults with normal blood
glucose, an association between vitamin D deficiency
with beta cell dysfunction and insulin resistance was
observed [5]. Such an association has also been
established in type 1 DM [6].

Though little information is available regarding the
association between vitamin D and type 2 DM. Human
and animal studies have shown a negative correlation
between serum levels of vitamin D with insulin levels
and a positive correlation with insulin sensitivity [7, 8].
Several processes are responsible for effect of vitamin
D on metabolism of glucose and insulin. Some animal
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studies have suggested that vitamin D may directly
stimulate the insulin secretion from the pancreas. In
non-diabetics and also subjects with high blood sugar,
consumption of vitamin D supplement improved the
insulin secretion [9]. However, interventional studies
have shown conflicting results about the effect of
vitamin D supplement on type 2 DM [8, 10]. These
differences can be related to difference in race, dosage
of vitamin D administration (oral or injection), or
duration of usage. To best of our knowledge, no study
has assessed the effect of injected mode of vitamin D
supplement on DM in Ukrainian population.

The aim of this study is to evaluate the effect of
vitamin D supplement on insulin resistance and
anthropometric parameters.

MATERIALS AND METHODS

This randomized clinical investigation was performed
with 55 diabetic patients. Inclusion criteria were type 2
DM subjects under treatment diet and oral hypog-
lycemic agents treatment with glycated hemoglobin
(HbA1c) < 7.5 %. Exclusion criteria included: insulin
therapy, current consumption of vitamin D. multivita-
min or calcium, renal failure, nephrotic syndrome, liver
failure, known cases of liver cirrhosis or liver dysfunction
associated with ascites, coagulation disorders, and
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Table 1
Baseline anthropometric and biochemical characteristics of patients in both intervention and control groups
Variable Intervention group (n = 26) Control group (n = 26) P value
Age (years) 58.2+9.1 58.3+9.7 0.942
Male/Female (%(n)) 9(17.3)/17 (32.7) 10 (19.2)/16 (30.8) 1.000
Duration of DM (years) 6.8+4.2 74+£5.1 0.355
Systolic BP (mm Hg) 126.8+9.2 128.1+£10.5 0.586
Diastolic BP (mm Hg) 84.6+8.3 83.7+8.1 0.371
WC (cm) 94.2+6.9 93.3+£85 0.925
BMI (kg/m2) 29.6+3.2 30.1+£3.7 0.464
FBG (mmol/l) 7.15+1.02 7.31+£1.08 0.518
HbA1c (%) 6.9+£0.8 7.1+£09 0.602
Insulin (puIU/ml)* 9.2+49 104+4.7 0.354
HOMA* 3414 3615 0.245
25(0OH)D (ng/ml)* 23.8+4.6 24.3+5.1 0.248

Legend. BP: Blood Pressure, WC: Waist Circumference, BMI: Body mass index, FBG: Fasting Blood Glucose, HbA1c: Glycated Hemoglobin,
HOMA: Homeostasis Model Assessment Index, 25(0OH)D: 25-Hydroxyvitamin D. The results are described as mean + Standard Deviation (SD).
* The Wilcoxon and Mann-Whitney nonparametric test was used. Paired t-Test was used for other variables.

P < 0.05 was considered as statistically significant.

uncontrolled high blood pressure. After obtaining the
written consent, a baseline fasting blood samples was
obtain from all the patients.

The patients were divided into two groups; inter-
vention group who received 28,000 International Unit
(IU) cholecalciferol per week, and control group. Each
group included 26 subjects and examined in two time
points: baseline and three months after vitamin D
administration (mean of 94 days) for anthropometric
characteristics (systolic and diastolic blood pressure,
body mass index (BMI), waist circumference) and
biochemical analysis including fasting blood glucose
(FBG), 25-hydroxyvilanun D [25(OH)D], insulin, and
HbAlc levels. Systolic and diastolic blood pressure was
measured after 5—10 min rest, on the right arm in
sitting position. For estimation of insulin resistance the
Homeostasis Model Assessment Index (HOMA) based
on the following equation was used. The HOMA index
value <3 was considered as normal and > 3 as insulin
resistant. 25(OH)D levels equal to: < 21, 21—29 and
> 30 ng/ml were defined as deficient, inadequate, and
adequate vitamin D [11], respectively. All of the la-
boratory tests were done in one hormone laboratory.
The study was approved by local ethical committee.

The normal distribution of data was evaluated by
Kolmogorov—Smirnov analytic test. All the statistical
analysis was performed with SPSS software version 12.
P < 0.05 was considered as statistically significant.
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RESULTS AND DISCUSSION

Majority of the participants (63.5 %) were composed
of female subjects. The age range of 52 patients was
36—78 years with a mean of 58.2 + 9.4 years and DM
duration of 7.2 + 4.7 years (mean = SD). All the patients
were under oral hypoglycemic agents treatment. No
significantly difference between two groups was pre-
sent in regards to their antidiabetic treatment regimen
(p > 0.36). Baseline characteristics of intervention and
control groups are described in table 1.

All variables had normal distribution except 25(0OH)
D and insulin. Two groups showed no significant
differences in anthropometric or clinical characteristics.
Table 2 shows the mean differences in both anth-
ropometric and clinical parameters, three months after
vitamin D treatment between interventional and
control groups.

In our study the effect of 28,000 IU vitamin D
(cholecalciferol) in a short period (94 days) in patients
with type 2 DM was evaluated. We found a significant
increase in serum 25(0OH)D levels in interventional
group without any significant change in level of HbATc,
FBG and anthropometric factors. On the other word,
administration of vitamin D in diabetic subjects pro-
duced positive effects on HOMA index and insulin
resistance.

Detecting an increase in serum levels of 25(OH)D in
patients with type 2 DM following vitamin D treatment
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Table 2

Comparison anthropometric and biochemical characteristics before
and three months after study according to mean differences

Variable Intervention group Control group P value
Systolic BP (mm Hg) +0.6+0.1 +1.1+0.3 0.783
Diastolic BP (mm Hg) +0.4+0.1 +0.6+0.2 0.362
WC (cm) -02+14 +03+1.8 0.625
BMI (kg/m2) 0.06+0.4 -0.02+0.6 0.184
FBG (mmol/l) -1.2+1.9 +0.7+£1.3 0.263
HbA1c (%) -0.02+0.8 -0.01+0.7 0.481
Insulin (uIU/ml)* -2.6+34 -0.2+2.8 0.045%*
HOMA¥* -09+1.3 -02+1.4 0.029%*
25(0OH)D (ng/ml)* +14.2+£19.8 +0.3+11.2 0.007**

Legend. BP: Blood Pressure, WC: Waist Circumference, BMI: Body mass Index, FBS: Fasting Blood Glucose, HbA1c: Glycated Hemoglobin,
HOMA: Homeostasis Model Assessment Index, 25(0OH)D: 25-Hydroxyvitamin D. The results are described as mean + Standard Deviation (SD).
* Wilcoxon and Mann—Whitney analytic test was used. ** P < 0.05 was considered statistically significant.

isin agreement to result of other investigations [12, 13].
In our study, the median level of serum 25(0OH)D after
94 days was equal 37 ng/ml.

Series of studies have shown that a positive cor-
relation between low levels of serum 25(0OH)D and
impaired insulin sensitivity, type 2 DM, arterial hyper-
tension, hyperlipidemia and obesity is exist [14, 15].
An inverse relationship has been reported between
serum 25(0OH)D levels and HbA1c, particularly in
obese patients [16]. Indeed a protective role for high
levels of plasma vitamin D against type 2 DM
progression has been reported [17]. However, in
interventional studies, there are some conflicting
results regarding the effect of vitamin D in prevention
of type 2 DM.

Some studies performed that in population with
concomitant vitamin D deficiency and impaired
glucose tolerance or type 2 DM, vitamin D supplement
was able to correct the insulin secretion and glucose
tolerance, as well as HbA1c [18, 19]. In contrast, some
studies failed to show an improvement in levels of
blood sugar, glucose tolerance or insulin sensitivity
following vitamin D supplement in both diabetic and
non-diabetic subjects [20].

These controversy, or at least part of it, might be due
to ethnicity difference in study’s population. Other
reasons for discrepancy seen in different studies might
be related to duration of study, sample size, and lack of
prospective studies or clinical trials specifically aimed
to evaluate the effect of vitamin D deficiency on the
incidence of type 2 DM.
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In our study the baseline level of HOMA index in two
groups were similar. Interestingly, remarkable changes
in HOMA index following vitamin D supplementation
in intervention group was found, while in control
group a significant decrease at the end of study wasn’t
noticed.

It seems that the effect of vitamin D on glucose
intolerance is more prominent in vitamin D deficient
patients [21]. Due to our small sample size in each
group, itis impossible to classify our patients according
to their vitamin D status.

In our study such an association between vitamin D
levels and BMI or WC was not found. In New Zealand
study [22] also such a correlation was not observed.

One of limitation in our study was our small sample
size.

Future studies to evaluate effects of concomitant
consumption of vitamin D, effect of vitamin D in
patients with vitamin D insufficiency, along with
attention to larger sample sizes is suggested.

CONCLUSIONS

Based on previous results by this study we can be
sure the effect of vitamin D on improvement of insulin
resistance.

Three months after vitamin D treatment, HbA1c,
anthropometric factors in intervention group sta-
yed constant, however, serum 25(0OH)D was sig-
nificantly increased (p=0.007). Administration of
vitamin D in diabetic subjects produced positive
effects on HOMA index and insulin resistance.
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Association between vitamin D levels and BMI or
WC was not found.

Taken our data together available information
warrants exploring the possibility that vitamin D can
be more efficient in reducing type 2 DM risk.

Moreover further studies are needed to show the
definite effect of vitamin D on control of diabetes and
its risk.

Asmopu KoHcmamytome 8i0cymHicme KOH@AIKmMy iHme-
pecis npu niczomosui cmammi.

YyacTb aBTOpIB: (hopmy/108aHHs idei nposedeHHA 00Ci-
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T.10. KO38eHKo; cknadaHHa cmammi ma il KpumuyHud
HayKkosul 027180 | Kopu2yB8aHHs; 3ameepoXxeHHs QiHalb-
Hoi gepcii 0o nybnikayii — H. B. [Tawkoaceka; 36upaHHsa
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HAHHA po3paxyHkis, 2pagikie, cxem — 1. B. [aHekis.
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SUMMARY
Effect of vitamin D on insulin resistance
and anthropometric parameters in patients
with type 2 diabetes mellitus

V. I. Pankiv, T. Yu. Yuzvenko,
N. V. Pashkovska, I. V. Pankiv

Background. Prevalence of type 2 diabetes mellitus
(DM) is increasing worldwide. To reduce its risk and
progression, preventive programs are needed. Vitamin
supplementation such as vitamin D is one of the
strategies. Though little information is available
regarding the association between vitamin D and type
2 DM. Human and animal studies have shown a
negative correlation between serum levels of vitamin D
with insulin levels and a positive correlation with
insulin sensitivity.

The aim of the study. This study was designed to
investigate the effect of vitamin D on insulin resistance
and anthropometric parameters in type 2 DM.

Materials and methods. This randomized clinical
investigation was conducted with 52 diabetic patients in
two groups; intervention group with 28,000 International
Unit (IU) of cholecalciferol and the control group. After
recording demographic and anthropometric factors
(waist circumference, blood pressure and body mass
index), fasting blood samples was taken for measure-
ment of blood glucose, 25-hydroxyvitamin D [25(OH)D],
insulin, glycated hemoglobin (HbA1c) and estimation of
Homeostasis Model Assessment Index (HOMA) in two
times; before study and after three months.

Results and discussion. Two groups had similar
baseline characteristics (each group =26 subjects).
Three months after vitamin D treatment, HbATc,
anthropometric factors in intervention group stayed
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constant, however, serum 25(0OH)D was significantly
increased (p = 0.007). We found a significant increase
in serum 25(0OH)D levels in interventional group
without any significant change in level of HbA1c and
anthropometric factors. Administration of vitamin D
in diabetic subjects produced positive effects on
HOMA index and insulin resistance. Association
between vitamin D levels and BMI or WC was not
found.

Conclusion. Taken our data together available
information warrants exploring the possibility that
vitamin D can be more efficient in reducing type 2 DM
risk. Further studies with large sample sizes are needed
to show the definite effect of vitamin D on control of
diabetes and its risk.

Key words: type 2 diabetes mellitus, cholecalciferol,
insulin resistance

PE3IOME
EdexkTuBHicTb BiTamiHy D Ha iHCyniHOpe3nCTeHTHiICTb
Ta aHTPONOMETPUYHI NapameTpu y XBOpMUX
Ha LyKpoBuii piabet Tuny 2
B. l. Manekis, T. 0. IO38eHKo,
H. B. MNawkoeceka, I. B. NaHekie

Bctyn. 3axBoptoBaHiCTb Ha LyKpoBui giabet (LIO)
TUNy 2 3pocTa€e y BcboMy ¢BiTi. Ha cborogHi HeobxigHi
epeKTMBHI nporpaMn NPoQinakTUKN ONA 3MEHLLIEHHS
pY3nKy BUHUKHeHHA LI Ta noro nporpecyBaHHA. [Jo
OLHI€EI i3 CTpaTerii HaNeXXnTb 3aCTOCYBAHHA BiTaMiHIB,
30Kpema BiTamiHy D.

MeTa po60oTu — BMBUMTU ePeKTUBHICTb JOAATKO-
BOro npu3HayeHHA BiTamiHy D Ha iHcyniHOpe3ncTeHT-
HICTb | aHTpONOMETPUYHI NapameTpn y xBopux Ha L1
Tmny 2.

Marepiann Ta metogu. Y paHaomi3oBaHe KiiHiuHe
JocnigkeHHaA 6yno BkntoyeHo 52 nauientn 3 U4 tmny 2,
po3nogineHnx Ha ABi rpynun — KOHTPOJIbHY Ta iHTep-
BeHUiNHY. XBOpi iHTepBEHLINHOI rpynn [OAATKOBO
oTpumysanu 28000 mixkHapoaHux ogmHuub (MO) xone-
Kanbumdepony. Micna BctaHoBNeHHA gemorpadivuHux i
AHTPOMOMETPUYHUX YNHHUKIB (06'eM Tanii, apTepianb-
HUIM TUCK i iHAEKC MacK Tina) ABivi npoeoamnecA 3abip
KPOBIi 4N1A BU3HAYeHHA rnikemil HaTwe, 25-riapoKCmBI-
TamiHy D [25(OH)D], iHcyniHy, rnikoBaHOro remornobiHy
(HbA1c¢) i iHgekcy iHcyniHope3ncTeHTHOCTI (HOMA): Ha
NnoyaTKy JOCNIAXKEHHA | yepes Tpu MicAui.

Pe3ynbraTty Ta 06roBopeHHs. XBopi ABOX rpyn (no
26 ocib) He Bigpi3HANMCA 32 OCHOBHUMW MOKA3HMKaA-
MW Ha noyaTky Jocnig»keHHaA. Yepes Tpu micaui nicna
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nikyBaHHA Xxonekanbumpeponom nokasHuMk HbATc,
AHTPOMOMETPUYHI AaHi B iHTEPBEHUiNHIN rpyni He
3MiHIOBaNnCA, OfHaK BCTaHOBIEHO AOCTOBIpHe 36inb-
weHHA BmicTy 25(0H)D y cuposarui kposi (p = 0.007).
HopaTtkoBe npu3sHayeHHsA BiTamiHy D y xBopux Ha L[
TUMy 2 CNpaBAAano NO3UTUBHUIN BNAUB Ha iHCYNiHOpe-
3MNCTEHTHICTb (3MeHLUeHHA BMICTY iHCYNiHY Ta iHAeKCy
HOMA). He BCTaHOBIEHO B3aEMO3B’'A3KY MiX BMiCTOM
BiTamiHy D Ta iHgekcom macu Tina Ta 06’emom Tanii.

BucHoBKM. [Noganblii gocnigeHHa 3 6inblumnmm Bu-
Gipkamy XBopurx HeOoOXigHI AnNA BCTAHOBMEHHS [OCTO-
BipHOro edeKTy 00aTKOBOrO Npr3HayeHHsn BitamiHy D
Ha nepe6ir L.

KniouoBi cnoBa: uykpoBuii giabet tuny 2, xone-
Kanbundepon, iHCyNiHOPe3UCTEHTHICTb.

PE3IOME
3¢ deKkTnBHOCTL BUTammHa D Ha MHcynnHopesuc-
TEHTHOCTb 1 aHTPONOMeTpUYecKne napameTpbl
y 60nbHbIX caxapHbim gnabetom Tnna 2

B.U. NMaHbkus, T.FO. O38eHKO,
H.B. lNawkoeckas, U.B. lNaHbKue

BcrynneHue. 3a6oneBaemocTb caxapHbiM ArabeTom
(CL) Tmna 2 yBenuumBaeTca Bo BceMm Mupe. Ha cerogns
Heobxoanmbl 3ddeKTUBHbIE NporpaMmbl NpodunakTu-
KN OnA yMeHblUeHNA pucka Bo3HMKHOBeHuA CI1 n ero
nporpeccnpoBaHna. K ogHoM 13 cTpaTerni npuHagne-
XKWT NPYIMEHEHVEe BUTAMUHOB, B YaCTHOCTY BUTaMUHa D.

Lienb pa6otbl — ycTaHOBUTb 3PHEKTUBHOCTb JOMOJI-
HUTENbHOro Ha3HauyeHus BuTamrHa D Ha nHcynuHope-
3UCTEHTHOCTb U aHTPOMOMETPUYECKME MapaMeTpbl Yy
6onbHbIx C TMna 2.

Jama Haoxo0xeHHA 0o pedakuyii 10.02.2019 p.
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Martepuanbl u metogbl. B paHaomMn3npoBaHHoOe
KIMHNYECKOe NCCnefoBaHne Obinu BKIOYEHbl 52 na-
umeHTbl ¢ Cl Tna 2, pacnpegeneHHbix Ha ABe rpynmnbl —
KOHTPOJIbHYIO N MHTEPBEHLMOHHYI0. bosibHbIE NHTEpP-
BEHLMOHHOW rpynnbl AONOHUTENbHO nonyyanu 28000
MeXxayHapogHbix eguHuy (ME) xonekanbumdepona.
MNMocne yctaHOBRNeHWA femorpaduuecknx U aHTpono-
mMeTpuyecknx daktopos (0b6bem Tanuu, aptepuanbHoe
JaBrieHre N MHAEKC MacCbl Tena) ABaX<Abl NPOBOAWNCA
3a60p KpOBU AN onpefeneHns UKeMUM HaToLak,
25-rngpokcnsutammia D [25(0OH)D], nHcynunHa, ravkn-
poBaHHoro remorno6buHa (HbA1c) n ungekca nHcynm-
Hope3ucteHTHOCTM (HOMA): B Hauane nccnegoBaHua
yepes Tpu mMmecALa.

Pe3synbratbl n 06cykpeHue. bonbHble ayx rpynn
(no 26 yenoBek) He OTIMYANMCb MO OCHOBHbIM MOKa3aTe-
NAM B Havasne uccnefnoBaHua. Yepes Tpu mecaua nocsne
nevyeHus xonekanbuudeponom nokaszatenb HbAIc,
AHTPOMOMETPUYECKME [aHHblE B WHTEPBEHLIMOHHOM
rpynne He U3MeHANNCb, OfHAKO YCTaHOBMIEHO [OCTOBEP-
Hoe yBenunyeHune KoHueHTpaumn 25(0H)D B cbiIBOpOTKe
Kposu (p = 0,007). [lononHnTenbHOe Ha3HauYeHne BUTa-
MUHa D y 6onbHbix CI1 Tna 2 oKasblBasiio NMONOXKUTENb-
HOe BNNAHWE HA WHCYNIMHOPE3NCTEHTHOCTb (YMeHbLue-
HMe KOHLEHTpaumu MHCynrMHa 1 mnHgekca HOMA). He
YCTaHOBJIEHO B3aMIMOCBA3M MeXAy COAepPKaHeM BUTa-
MUHa D 1 nHaekcom maccbl Tefia 1 0OObeMOM Tanm.

BbiBoppl. [lanbHenwme nccnegoBaHus ¢ 6onblummm
Bbl6opKamy 60nbHbIX He0OX0AMMbI AN1A YCTaHOBNEHNA
JlOCTOBEepHOro 3pdeKkta AoMnoSIHATENbHOIO Ha3Haue-
HMA BUTaMMHa D Ha TeueHune C/.

KnioueBble cnoBa: caxapHblil AnabeT Tmna 2, xone-
Kanbumndepon, NHCYNMHOPE3UCTEHTHOCTb.
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