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ABSTRACT

Recent studies have suggested an association lmetwesity and low serum 25-hydroxyvitamin D (25(O¥)

level but the underlying mechanisms of this intéelare still unknown.
Design and Methods

We examined 460 healthy women of reproductive agdent in North-West Russia. Serum 25(0OH)D was
analyzed by chemiluminiscentic method. Adipokinaed @arathyroid hormone (iPTH) concentrations wesasared by
ELISA. The amount and distribution of fat was assedsbyDual-energyX-ray absorptiometry with software for «total

body scan».
Results

Vitamin D deficiency was revealed in 61.3% of papants. Serum 25(0OH)D level inversely correlateth wody
weight, waist circumference, body mass index anduarhof fat. Women with vitamin D deficiency hadgher risk of
obesity compared to women with normal Vitamin Dtsta(OR 2.25 [1.05-4.85]; CI95%). Both leptin ardipmnectin

levels correlated with fat amount. No associatietween serum 25(OH)D level and adipokines concénitravas found.
Conclusions

Our study showed close association between vitdbnideficiency and obesity, both conditions beingyver

common in reproductive age women residents of N@fést Russia.
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INTRODUCTION

Increasing attention has been recently paid orcdinegmon association between obesity and vitaminfizidacy.
Obesity prevalence has achieved an epidemic rateamtording to the World Health Organization d#t@, number of
overweight patients is continuously growing [1].hkis been demonstrated that obese patients oftenlbw levels of
vitamin D [2-6,7]; thus vitamin D deficiency is upsed to contribute to fat accumulation [8,9,10-T3jerefore, a close
association between low vitamin D level and fatumsclation seems quite evident though the causesfrdt relations
are still to be investigated. Given the lack ofadabncerning Russian population, this problem haoime extremely

relevant in Russia.

Thus, the objective of our study was the assesswfeaerum 25(OH)D levels in relation to the quantind

distribution of fat as well as to adipokine levigldealthy women of reproductive age resident imtSetersburg.
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DESIGN AND METHODS

The study was carried out at Almazov Federal HeRlbod and Endocrinology Centre and Pavlov Saint
Petersburg State Medical University, Departmentintérnal DiseasedNel during the period from 2009 until 2012.
We enrolled women of reproductive age who signethfotmed consent, without clinically significanagmology of liver,
kidney, and gastrointestinal tract that could adelr affect metabolism of vitamin D. Exclusion eria were the
following: regular insolation, intake of the drugsntaining calcium and/or vitamin D. Study periadted from September

to May excluding summer time.

Anthropometric examination included height, weightaist circumference (WC) measurement by standard
methods, body mass index (BMI) calculation by theQuetelet's formula: weight/heightkg/n?). The body mass was
considered normal if BMI was 18.5-24.9 kd/raverweight — if BMI was 25-29.9 Kglobesity was diagnosed when BMI
was>30 kg/nf. Abdominal obesity was diagnosed according toGh@lelines of International Diabetes Federatiori,[If4
WC was >80 cm; the latter was measuatdhe midpoinbetween the lower rilmargin and thdiac crest (parallel to the

floor).

Dual-energyX-ray absorptiometry with the use of the softwave &total body scan» (GE Lunar Prodigy DXA,
USA) was performed in 190 subjects to assess thrmuatrand distribution of fat [15]. Based on thegmeters of total
adipose tissue volume fat mass index (FMI) wasutated [16].

The serum 2%3H)D level was measured by chemiluminiscentic metbodAbbottArchitect 8000, USA) with
Abbot reagents (USA). According to the Endocrinei&ty (2011) criteria the normal vitamin D leveldsnsidered serum
25(0H)D>75 nmol/l, lack of vitamin D is considered when &&(OH)D level is from 50 to 75 nmol/l; values 25(}D
below 50 nmol/l indicate vitamin D deficiency [LHowever, the use of these thresholds might résulie overdiagnosis
of vitamin D deficient states. Therefore, considgrihe low vitamin D level (>50 nmol/l) that is §afent for the majority
of its effects to be apparent, the criteria andtkinesholds require to be revised. According tordmmendations of the
Institute of Medicine (IOM, 2011), the serum lewé25(H)D>50 nmol/l can be considered normal, the levels rB0I/I

are regarded as vitamin deficient, and the valaeging from 30 to 50 nmol/l indicate the lack agwnin D [18].

Serum parathyroid hormone (iPTH) level was deteat#dg ELISA (Access) and commercial immunoasséy ki
(Beckman Coulter, USA).

Adiponectin and leptin levels were measured by BLI@Eth the use of ImmunoChem-2100 device and retsgen
(DRG Diagnostics, Germany).

The data are presented as the ratio percent oremttandard error. For statistical analysis STATC3
version 9.0 for Windows was used. Non-parametadisitcs,y>-test were applied to compare frequencies of catali
variables. Quantitative variables were analyzedADYOVA. The Pearson correlation analysis was apptedind the

associations between studied variables.
RESULTS AND DISCUSSIONS

In total, 460 females were enrolled in the studyecafrom 30 to 52 years, mean age was 43.4+0.3yéae
characteristics of the participants are presemtéchble 1.

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0



Vitamin D Status and its Association with Fat Tisse and Adipokine Concentration in Reproductive Age Vdmen 49

Table 1: Characteristics of Women with Different Baly Mass Index

Women Women Women
All Study With With BMI With
Parameters Population BMI<25 25-29.9 BMI>30 P
(N=460) Kg/M? Kg/M2 Kg/M2
(N=101) 1 (N=134) 2 | (N=225) 3
Age, years 43.42 +0.3 42.7+0.9 44.3+0.6 44.5+0.5 .050
Weight, kg 77.7+.06 60.9+0.7 73.6+0.6 93.9+0}9 1., £<0.001
BMI, kg/m? 28.7+0.2 22.3+0.2 27.310.1 34.940.3 1,p3<0.01
FMI, kg/m2 12.540.3 10.140.5 11.940.4 14.340 4&2:8(%1
WC, cm 90.4+0.6 81.4+1.3 90.3+0.9 101.1+0.8,, ,<0.001
HC, cm 108.2+0.5 99.8+1.3 107.9+0.8 116.2+0.7,., 2 <0.001
Adipose tissue P1.2<0.01
amount, kg 33.9+0.8 27.4+1.6 32.2+1.2 38.711.2I01_3<0_001
Fat amount, % 42.2+0.5 38.1+1.1 41.9+0.7 44.7+( .81‘2<0'01
p1.3<0.001

% abdominal fat 43.6+0.6 37.9+1.4 43.8+0.8 46.7+0.P1.,,13<0.01
25(0OH)D, nmol/l 48.5+0.9 52.5+2.8 48.7+2.2 44.8+2/0 1390.05
iPTH, pg/ml 42.0+1.2 39.4+2.1 44.8+2.7 42.1+2|1 .08
Adiponectine ug/ml 20.740.8 21.6%£1.5 21.5+1.4 19.8+1.3 >0.05

. 1.2<0.05
Leptin, ng/ml 48.6+1.9 33.4+3.4 43.1+2.8 56.7+2 631_3<0.001

Depending on the BMI values all subjects were didiéhto 3 groups: with normal body mass (18.5-24/0r?),
overweight (25.0-29.9 kg/fhand obese>B0.0 kg/m). One hundred-one (22%) females had normal weRp8, (78%)
were either overweight or obese. Abdominal typeludsity with WC >80 cm was diagnosed in 300 pardiots (83.6%).
Dual-energyX-ray absorptiometry confirmed both overweight/abesn 87.7% females and android type of fat
distribution. ROC-analysis showed a positive catieh between BMI and FMI (R+0.98).

Serum 250H)D level varied from 6.2 to 134.0 nmol/l, mean valuese 48.5+0.9 nmol/l. The lack of vitamin D
or its deficiency was found in 417 (90.6%) femaléthe serum 25(OH)D levet75 nmol/l is considered normal, and only
43 (9.4%) subjects had it. Applying the IOM criteriwe found normal 25(OH)D levels50 nmol/l in 178 (38.7%)
females, the lack of vitamin D — in 238 (51.7%)dats deficiency — in 44 (9.6%) subjects. Thus,3%8.females had
normal levels of vitamin D instead of its deficigraccording to the last recommendations. The astaiharacteristics are
shown in Table 2. It should be stated that theDPBD levels did not differ significantly by seasor8.4+2.4 nmol/l in
autumn, 47.1+1.8 nmol/l in winter and 49.9+2.3 nfinal spring (p>0.05).

Table 2: Characteristics of Women with Different Seum 25(OH)D Level

All Study Normal Viatamin D Vitamin D
Parameters Population 25(0OH)D Insufficiency Deficiency P
(N=460) (N=178)1 (N=238) 2 (N=44) 3
Age, years 43.42 +0.3 42.9+0.5 44.3+0.4 43.2+1.2 .050
Weight, kg 77.7+.06 72.741.2 75.2+1.1 77.7+¢2.81| 4, <0.05
BMI, kg/m? 28.7+0.2 27.820.4 28.0+0.4 28.5£1.0 1-223<0.05
FMI, kg/m? 12.5+0.3 12.1+0.4 12.7+0.4 13.2+1.3 3.0
WC, cm 86.1+1.1 81.4+1.3 88.1+0.9 90.9+2.6 >0.05
HC, cm 108.2+0.5 105.5+0.8 106.4+0.7 108.8+1.8| ,3<0.05
Adipose tissue 33.9:0.8 32.8+1.3 34.3+1.2 36.243.3 >0.05
amount, kg
Fat amount, % 42.2+0.5 41.1+0.7 42.9+0.7 44.7+0.6| 1.,<@.05
% abdominal fat 43.6+0.6 42.8+0.8 44.1+0.9 44.1+0.7 | >0.05

www.iaset.us anti@iaset.us



50 Karonova T. L, Belyaeva O. D, Bystrova A. A, Budanea M.V, Grineva E. N

Table 2: Contd.,

25(0H)D, nmol/ 48.5+0.9 67.2+1.3 39.240.4 18.240.9 | P12<0.001
p1_3<0.001
iPTH, pg/ml 42.0+£1.2 42.3+2.1 44.1+1.9 32.6%£0.3 .08
Adiponectine ug/ml 20.7+0.8 20.8+1.3 20.5+2.0 17.6+3.1 >0.05
Leptin, ng/ml 48.6+1.9 40.943.9 44.843.5 34.4+4.7 1-290.05

When correlated to the anthropometry and absorgtiopnparameters serum ZH{)D level was higher in women
with normal BMI than those with overweight and abe$52.5+2.8 and 44.8+2.0 nMol/L, p<0.05). Analyshowed a
negative correlation between 25(0OH)D and BMI (r35).p<0.01). Moreover, 25(0OH)D was negatively agded with
waist circumference (r=-0.12, p<0.05), body massQ14, p<0.05), and fat amount (r=-0.14, p<0.0& found that
vitamin D deficiency was higher in abdominal obgsgulation than with normal BMI and WC parameters6.80,
p<0,01). The risk of obesity, in particular the linég degrees, was higher in both females with se2G@H)D level <50
nmol/l (OR 2.25[1.05-4.85]; CI95%) and in subjewith 25(OH)D serum level <75 nmol/l (OR 1.86[0.88-3.95]; C¥8h
compared to the women with 25(OH)D level exceediegthreshold of 75 nmol/l.

Serum iPTH was within normal range in all study plation, mean values were 42.0+1.2 pg/ml. Howeiter,
tended to increase in subjects with the low 25(O#8el. In the whole sample there was no correfatietween these
parameters (r=0.35, p=0.30), although a weak negatssociation between iPTH and 25(OH)D was found bbese
women (r=-0.2, p=0.08). Serum iPTH concentratioritpeely correlated with waist circumference (r=0,3%=0.04), and
FMI (r=0.34, p=0.04), suggesting that the higherlthel of iPTH, the higher the fat amount.

Leptin and adiponectin levels were associated thithbody mass that corresponds to the data froer sthdies
[19-22]. Thus, leptin positively correlated to baaass (r=0.36, p<0.001), BMI (r=0.37, p<0.001) étcamount (r=0.43,
p<0.001). At the same time fat amount negativelyratated to adiponectin level (r=-0.26, p=0.008hefle was no

significant correlation between adiponectin, lemtimcentrations and serum 25(OH)D level.

We secondary examined 40 women after 3 month afadid physical activity. 26 subjects (65%) lost entitan
5% of previously body mass and 14 person (35%)upgio 5%. Serum 25(OH)D level in women with sigrafit weight
losing became higher (from 55.2+2.8 to 66.7+3.3 WimMp<0.01). This changing in 25(OH)D level in wemwith stable
body mass did not find.

Obesity, and in particularly, its abdominal typgkhown to play an important role in the developtraitype 2
diabetes mellitus, arterial hypertension, and aigpenic dyslipidemia [23, 24]. At the same time taaisal effects and
relations between vitamin D and obesity are ndyfuhderstood. Several pathways link obesity amdlélck of vitamin D.
First of all, sedentary lifestyle affects the sygis of pre-vitamin D in the skin — cholecalcifef@b]. However, most of
the scientists agree that the main effects areceted with the accumulation and storage of 25(Ol#)dipose tissue
leading to the decrease of serum circulating vitaBiand enhanced catabolism of its metabolite dilkin the adipose
tissue converting it to the inactive form of 24 @&ydroxyvitamin D [26, 27]. Non-alcoholic fattyier disease should be
also considered as a possible cause in obese tgatiémere are some data proving that 25(OH)D lévetegatively
associated with the severity of liver steatosistdsis and inflammation [28]. Adipose tissue is noamsidered to be an
active endocrine organ releasing a variety of ddis, including leptin [19-22]. Leptin regulatesveral stages of
vitamin D synthesis. It is known to affect negalyvéhe activity of 1-alpha-hydroxilase in kidneyenpheral tissues,
including adipose tissue, resulting in reduced eatration of 1,25-dihydroxyvitamin D (1,25(0O4B) that is an active
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metabolite of vitamin D [29-32].

At the same time, the concept of obesity develogiecpndarily to vitamin D deficiency is also knoand it is
caused by the presence of vitamin D receptors ipoagites. Being a steroid, 1,25(QB) binds its specific nuclear
receptors activating them and acting as a transmnifactor, thus widely controlling gene expressiand regulating
lipogenesis, lipolysis and adipogenesis [8,11,12930]. Therefore, vitamin D deficiency state s&saciated with the

coexistence of lipogenesis stimulation and lip@ysiduction that contributes to fat accumulation.

In conclusion, our study showed that obesity anamin D deficiency are very common and closelyrieated

in females of reproductive age.
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