[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

Oyl 2108 aslo g 4is pole alxo
31_42 QW 61395 }.ﬁ.ll.; ‘3 O)LD.& ‘MJ}L." JLMJ

99 &9 abd 9 Sdgalio o yoiow 49 Ml b D polin g 005 15 (5 (s emd y90 Sl (o2 b
G2li— )50 anlllae SO gl €318 3929 (LU )|

P olidldl Lo, dame s plim auslilled 3 sl o) S5, 2 o ot anS Tisaame 2l Lo

olpl ol u’i...).. pole oKisls ‘GaL;.L w25y 5 235 pale 0aSiiils @y dss pole ol )| u’...L;..Z;)lS Goziils -1
Oyl eoles Gi..,).. pole olSasls ‘GJL;_.'."; 255 9 435 pale 0uSals asl> 43355 09,5 Lol -2

SN W) s &_‘v'i“')" |a9l$ oKy ‘u’_\L\s an..o ) PIReYS l"?l‘ oSSy ‘)9..'."5 u’_\k\s an..o ) LS“"‘“\’" ul&..a:u 5 g H| o dss Slaass 05; sl J?':"“'“ ol g -3
neytr@yah00.com | Ssg iUl Gy oyl (5

Olpleolps (S pele ozils o wlid 13, 5 a5 pole 0aSisly asl> 43355 05,5 sbiul -4
Ol Ols Sy pale oKty wiulagy 0aSCails s ) Jlo] 5 (558 grngul 05,5 oliwsl -5

941611 : o pd o, 942130 b ,o 0,6

oUuS>

4
5l B0l s atuiie g, 4 e o] el g Sl pgy0ies b LS, 0 D elig 0 S slacas g Jleas! b 1B g Al

g9 b g (Mets) SIglie oy b (VDR) D el g Heimy O (SNPs) S5 P9lS 6 ST slapand j90 by oy LS| pol> aslllas
el 2 95 culhs 4 M o131 0 (T2D)2

S5 glapund ol wiad o)y gaalimo e aalllae cnl o (S 358 52 goi colis @ M 45 372) (5 730 oy g SMge
b ooy S oo 50 (o9 @59 50 bl lagls \ias (pmss RFLP g, 5l eolal L TaglgFokl,Bsml, Apal VDR 5 (o5 silS g5
b calises (gloog S o lagedssy (Slgld bl gy p Bao b Sezd (gm0 5 (il S dnslome sl o (05,1 2 G157 (03]

A ooliiwl 2 gg5 cubs g Sglie oy s

oS J> ,0 2ise TT g A Bb iy 4 Tagl 5 ApalBsml  sassxlSs 5 slopmd oo b (slp ooaisss Jlold o iy (il
0 VDR (5 oadyg0 s 4 slacaissy Slgld 50 ooy S cpo Jolis a5 ols ylis Adjusted s og pasls FF g Fokl sl
s TT locuisss 4 cuns |, s 5YL (FBS) pyo sliil wiB o) gixe job 4 Tt iy b bs olylew wcadilas 0925 c0bo ol )las

ol oLt Sl pjans sl 1 VDR (slacissy e bl gt Seind (90,8, (07 0/009) wols (L Taql o 50,y

Wyle gl olBl e Splie pg i 52 g5 Cobs & Ml Jlas 0 (28 VDR () (glapend;sa dy &5 (alp (e (s00lsds 16 05 R
Ol s S 2Ll lp 1) pesy 00, bLII L 0,8 &g wb )isa..\;.ﬂ 29,5 o2 Sldllae LB o iy olo gy aid cél
.aa)fua;'e_.imz £ cabo p bpund g0 b

Sl i 2 g5 Sals 00 e ygo sk D reling 035l YU il

Cabo Lyakaly 5o 5 Gpizr g el 4 B ansly acsls ok
L oot (S055 slmoassS cpuns iloads olulis 2 gg
W)l Jolss (g leny (b aignd ol (gl (e Jolge
adox 1 ame Jelse b oy ol el 5142 51.(2)

S50 camw Lgad as o5 S lacilylg olobis «opl ply

Aodio @

Ceod S5 Gk 5 som a2z sz She 2 g9 Sabo
5 4l Galidl 428 (gloans ;o gwlul j5b 4 o 55, oS
85 ygubes 438 51 20 2030 Lo o 45 sus 03 (e
(1) Wodoo e T & oz ool oo 50

2 45 (5)0b 4 el odnzy S)lew (nl (ool o]

S 53 39 Sl (S (S5 Jelse o 5 (s Jolye


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

OSen g (gdea 2l Lo o s Mol b D paoling 05 35 55 (s Urpmmnsdygo s oy U] 32

colis L VDR o5 60u52lS 55 5 sty g b 4 Jlozis]
W) ﬁL?u‘ @‘J" Q|).5| O U] f-‘)>‘ 9 &_iajyl.aﬁ f’)M ‘2 é})
Wovgy golge o

05).5 ub_..c a4 @Al_)\) ).A.C UJ 358 9 T2D )Lo.u 372
9 201OUL_M) O JLM: 70 by 31 (= 099 L) ol
Golpiig )L aias andllas o)l 9 o6 s 2011500
Bl 5 4w Cliass il B aiweS lawgs axdllas
5 5 oS asbiculs,  ai awl (035360 o) jeus ol
IREPTEI W TNNT ALK JRINI

Jolis ol 5l oolaiwl b oaisS S i of 31 ledol
S dzdu g (BMI) Som 0095 anled oy c i
il il Jolis aslllas &y 09,5 Ll 50l (55T eor
poe bl adls o9yl aldlae 4y 5Li aS (Sop Pl
5955 B9re Srlan 3258m) e sl lom il
Lo lon adoyo 00,31 5 0895 Sl lon (g i
B3 9 5,00, pae (ESRD,ESLD) oS b (ol
09
A sllan jolaie 4y 0,90 09,5 ol 8l slasy [diged x> (yuurs
cog,S o o allolas gauly B8 L Cuss o

2% (Z1an+Z1g)?Px(1-P))

n=[ 1=258
(P-- Py)?

Guigih &S oo ge pm (oolieil Cand 3l ppeds Py
eleoals o obxal 5| cege Po g (P1=0.29) ws)lo |, ff
3,90 US| olie OR Py = 0.16) ws,lo |, ff igis oS
é}"—"" O)LB )L_.]ag.ﬂ d_.a;u5 Cns| 05; 99 Oy dm )Uﬂa.}‘
Cnyoi hials ol U5 T2D 4 b yo ff gl
Dged mZ> duwo O 80 Oles g om0 5 sl Jloxlboasb
arazs byl 2zl dole o o ol (5 258
374 99,9 05).5 L u_) 358 LS} Slaws u.)‘ 39> g0 I
b Gl aalls 09,8 o o
5 S L L (st e F grojlail g 95 ,LAS
L (Ol oS psmale SECA ) bz s53l5 b (245 (s
SECA ) i a8 L LiiS g0 08 g 0 5L 0/1 o
598 0 6 o3Il e ile 01 3o b (LT o5 jgusle
e il 01 cBo U (o los ye Jawgs oyl 590 g o8
ez o 09 Adolae b (BMI) (a5 0095 ales .ol b3

W sl @ p0 S o> 08 900 p el 0,5 6LS

Sl (Soe a8l 055 a0 (5510 STl 0L 5l e
Joelss o5 WS (5,1, (il b 5 (lomnbpns (518 somns
=2 4o ) (g len 4 Mol slasiinl 0aisS sl Gl Hlas
A4S oo olgiing (owlid (6,5 der Oldlas ulul
{3) gl Ay Cngliin slyy (5l iz o2 5 SIS
Sl sl (3) s 23y 5 (4) Spie oy
5 =eS) D el crml <l jo oo Dbols ) (gl sanline
ol (5) 2 g5 b ¢ (59, 5o el 013400
é‘)ﬁ) Lg)L—’ J._.QS.A aS Cewl ol cMLﬁ.Ae DS (o0
|)2 £ ol a4 M Lo ;o LLil g5 08 D (yliyg
(6).)@0@ ouals
(VDR) D (yaling 00 S Gl 51D iy 0,Shae
roni 5 oolgils sac 0i S ol as Sgud o Lg)f‘sz;LA
Loyl ol (agis; pe ol 3o,k 511,25(0H)D
0S 0 6,185 50, 1, VDR a8 55 (7) ol cilizes Jglos
=z 9 o), 81208n-q12 g9 o5 S (55, —
Tagl g Fokl ,Bsml, Apal aloz 3l 5 50 pwd g0 b
4 il S ol sl Sladllas (7 8) ol oas lulis
S VDR (55 (59,3 (6959l 95 S5 (slapnndyga b
St Ll (9) i3Sy 51 VDR (5 (sotsis, o
3o @l glacdl jo D ueling (sloods 1.5 oS wilosls
S5y el Slalllae (8) asjls sy 2y LSl alex
52 g5 2ls L VDR (5 slacdysaisly o bl
REAVUNRPC P ICPRTN ) RS [
2D Gealing S5 12 55 s ol s allin o
aS ol s ol g ol s |y FOKI g8 g0 Ly ol
(10) s samlis FF gy 4o gl o 5o 9 ol
o—Ses VDR 5 slacily g a5 ool cvslice i o2
(11) sl axsls ol calises slaog,5 ,0 alin 51 ol
Cpidgo ldod S s oy Semgee 5 S Ll
Eguis )| Gblﬂ oz é!a,..a 2 Sludss Lngd)‘Af;}ML?N
2 aS crwl SLuS slulis § Moasasgul slacusgs”
ol 5l =158 Baa L asllas 0l g, ol 5l
SLLLS )| ()2 9 D fmaling 0 p 05 loand go s


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

33

1395 5L 3 ol eamsjl Jlo el (olié wliv g 435 pls dors

Slop ol g E¥game ol an 9 (LIl cycler
o (IsLls” (Fementas, Thermo Scientific) ouisS” sguxe
LIS J5 595 7 590972501 lags PCR (slaos,gl 50
5 S ol bagi g Il wileg  poal 5l 5,51
UVltec; ) gel documentation system 5 (s s p g—ai
s ssslive (S| UVIdoe

FOKI st y90 b 2( 15107 35810)FOKI pemwnsd y 90 s
5-AGC TGG ) b, slaoulyy 5l ooliiwl L PCR lawgs
5-) «i5 ,» 4 (CCC TGG CAC TGA CTC TGC TCT-3'
( ATG GAA ACA CCT TGC TTC TTC TCC CTC -3
S an g od ,iSS (13) o) 5en g Deng (5,158 ol
2 9 JSw 30,0 PCR .o e (55b <> 265 o0 41,
DNA .o plssil ol 5 il a> 50 58 annealing slos
Thermo Scientific, ) Fokloa_uS sga s o1 bawgs
S ypm B, L FOKI slo PT .0 s (oLl « Fementas
D52 50 SzsS By g oalsS Sgase (e Sle yo
loceisls cnlplh (Wad i ya 0aliS dgazme (IS gl
D Geelng syt ) FOKI ocdj50 oy £9,00 (905
Lo FFoFTff

BSMI et 50 L 1( rS1544410)BSMI  gesunsd y 90 s
5-99C AAC ) b, sl yeuly 5l ooliwl L PCR lawgs
5-CTC TTT ) ¢S, 4 (CTg AAg ggA gAC gTA -3
5Ye 3,155 Ll (ggA CCT CAT CAC CgA C -3
Cod 461 o5 5l 8 ST a5 an 2S5 (14) ) Sen
a>,s 62 annealing slos 5 JSi— 30 ;o PCR .0 55b
s0iS 3gaote v 31 Lawgs DNA 08 alol asls 5 8,5 ilos
. Thermo Scientific, Fementas) ( Mval2691 ) Bsml
ol 0 5,5 By, L Bsml gla P10 paian (IbLS
OLSe j9a> )90 )3 SgS Byy> g oS Sgace e
€975 0995 Sl conlpliy . Bad iy pa5 00iS Sgume
BB ¢ Bb,bb D (ol 005,85 5 BSMI psd 50 s
..)309.3

731236) ¢ Apal ((rs7975232) (sld s y90 by
L 3 PCR Ly Tagl g Apal slow—us,se L Tagl(rs
5-CAg AgC ATg gAC Agg ) b, sl peslp coliul
5-gCA ACT CCT CAT ggC TgA ) 5 (gAg CAA g -3
5-CAg AgC ATg Gac Agg ) <—iS , 5 (ggT CTC A -3'
5-gCA ACT CCT CAT ggC TgA ) 5 (gAg CAA g -3

Sz g lid Lawgs o3l (BP) (55 Lad (5,5 o5l
g eyl aids 10 JBlas 51 o (LJT Beurer (BC 08)
S8 2 lp o9 JLE8 058 o xS ojlul At Sl o
38 2 slp Skl g0 (Sl 9 0d (5 ojluil L g0
DD G s jLad plsea

7-10 el i (55 Wises [ (PIRlejT (5l o) 5
Gloasges o g, Sojll Sbasl celn 12 5l o meo
2o Lap g aiacd e il 488 30-45 Cuw & Se>
42,580 (i ;558 0 5 4, oSk sleons 95
Wl (6 eSS ialesl aloul ey b ol,8 il

Lsb o2 igld (o2 S (95 W8 Cundy
(TG) W ydS 555 wiile (95 o o> oS 5 (FSG)
b9, L HDL-C 3 (LDL-C) YL, JLSz L (259 05
L obilel als et s o8 byl )se Slay 51
ool b (Ol eIk ol e o33 i) il slaces
« Holliston . Vitalab. Selectra E) ,LSsg5> 5JUT olStws ;)
b el (ke

slaslome ol Sllie g i [ S gl o9y
ol a5y Bl (10 Lol 45 0 iy 5 NCEP-ATPIII
O35 38 (21065 5 oloye 5 el 95 51 VL peS 50
el (B e (o0 50 08 (Lo 110 51 5V p 5 sl30
2 5 oo 150 51 5L 0 dlS (65 L oy pudlS (55
Js 5l oy Ay HDL Jy s (4 420 s
(3¢5 5990 51 ;5 emly 5 oo 5 40 1 el HDL
Fogkea 13551 5Vl S gt (55 Jlad 195 g Ly
35503 R cogez yiaslos 85 51 VL (5 jLad 5 ose
A e Splie pgyaiw plsie an ol lsie 5505 |
RRTR

ools g5l slaaly) 1o (y55 sloaigas DNA gjluloz
s JolS (555 5 DNA (gladigei g 0 syl aez EDTA
Genet ) PrimePrepth (s ,Lss o L DNA #l,5el oS
Jaslygis 55 00t 55 Sliir il (s o8 BIO
15 DNA s gl 5l «Seagis DNA (33,5 lax (gl S
Lo s o e 6 915 5 a3 -20 sl
(12) 0 0 53

et rse sl LG 55 G I pd y90 o (ond
S_oS 4 PCR-RFLP 33, 4 VDR 5 (soisilS 55 oSG
Corbett Research, Gradient Palm ) s ,,> 50,5 olKiws


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

OSen g (gdea 2l Lo o s Mol b D paoling 05 35 55 (s Urpmmnsdygo s oy U] 34

Oizra A dalore yliredo] alols %195 e juils oo
2 PO/05 (gl ine oo (el slaijloyy (soles yo
RGAPLER SN
badl e

dald g (Hloo ol olaadign 5 (P la Sy
o5 oFauses o 1146 el oo ools ylas 1 Jgas o
=5 559 p=0/001) oy 0555 asles il 5:bo . ioy
o9 L3 (p<0/001 ) L_sb 35 o5 . (p=0/015)
-LDL 4 (p<0/001) o5 Jguds (p<0/001) SJ g
09,5 L awslie jo colus ol 81 4o (p<O/001) Jg s
Ot G Dlds og YL (65l e ek 4 dals
093522 (PT0M13) (o g 5o dalts 505 o3
“HDL 5(p0/22) sy yeactlS (5,5 (p=01098) Sy boo
(1 Jgoz) cuslas o9 (p=0/52) Jg s

a8ls § T2D (slaog,8 ol 3l clasin awlie.] Jous

p-value sals T2D
(n=372)  (n=358)
0/13 44/7+8/5 45/6+7/6 (U)o
0/20 190(53/4) 166(46/6) (2o,) o

075  7800+13/4 77641319 (s55kS) ojs
<0/001  27/5+4/6  292+46  (kg/mZ)BMI
00015  96/7+10/7 987107 (o L) yoS ye0
<0/001 0/92+0/06 ~ 0/95+0/07 WHR
<0/001 9974227  195/4+60/2  (mgldL) FSG
<0/001 116/0+15/5 126/6+16/0  (mm/Hg) SBP
0/098  75/8+114  77/110/0  (mm/Hg) DBP
<0/001 169/5+37/0  174/8£39/3  (mgldL) TC
<0/001 82/8+21/2 92/5+22/8  (mgldL) LDL-C

052  44/6+17/0  45/3+10/0  (mgldL) HDL-C

022  181/0+88/8 172/2+102/7  (mgldL) TG

el BMIcad oas ol Sl b s lene Blsitt uSiloe olul  Laools
ISBPLLL 95 35915 FSG (il 155 4 a5 490 Comns WHRL S 0353
L oeSsnoed HDL (Sgalis (95 ;128 DBP Slginnes (9> L33

Ayl (65 TGS aanils b g pyoud (LDL L ateusls

S5 slep—nd ga sy Sl Lacsoss o S0lgl-
Wiog Tt g Aa Bb i 5« Tagl sApalBsml gus4:lS'ss
1y Slsld oyt FOKI qand g0 s (sl FF a8™ Jl> o
Slapmdypa h slocaisi 5l S e @iy Sl B ol
asog S il o,le Jolss 0 VDR (5 (susealS o5 ST
248 jebilen (La pud g0 b plas sl p<0/05)

(13)),L%ea g DeNg 5,135 wlwlp (ggT CTC A -3
PCR .o (g5l o T40 0051, S a5 0 535
81,5 sl a>,5 64 annealing sleo 5 JS—w 30 (sl
Apal saS sgase slops 31 Lawss DNA 08 alosil 4l
. Thermo Scientific, Fementas) ( Mval269 I) Taqgl 4
2S5, B, L Tagl gApal sla P10 guan (bl
29a> Syg0 )3 SS Byym g odlS dgase Gl ols
098 o) (nlplo ad & i 0aiiS sgucme Gl
D crelg S 5 Taql 5 APal (slapct ek £33
Qog TT g Tt, tt g AA 5 A3, 83 ccud 5
5 ooliwl b g el (slaisle p ales fssbol (glo 5315 5
s (81 (55155 SPSS Ink) SPSS.Ver. 16 15310 5
Gl sl Sils el Laosls .ol sl jsams Jole
2595 B 5 Leosls (rizren ol (515 Slsh8 5 Jkee
s, Kolmogorov-Smirnov .5l eolawl b Jlo,s
3 ey iy b o8 Jlo i a8 (sla it plas i
WAogy aisl

Jolss L (Slyseen 51— VDR ()5 slacasss Syl 2
S g 2285 Dys0 2 G5 el b Sl o)l
Jolss siilas Slgsran HW Jolss U bacudssy Slsl,8
chi-square linear by ) Cochran-Armitage test for trend
sslax I Adjusted  chi-square 4 (linear  association
L Lros S G 0o (sodis aisd 5o ool gl (15)was
Sy lp 2 65 o bl et b, 2 65 cas 5l ool
Levog, Sy Loy Comnd dmslie (sl (32 for trend)
ool Jolss 5l Gl il g >g & ygo jo o ool
cge (15) 0 ooliwl Adjusted §2 s o5 il
S plie slo lis sy g (w5 slaojlail 5 5ol
tosesl ot (sl 5 2l 05, 99 ey o 4y
JLey i 45 ola piis l,0)(sample t-test) Jiiu
= 259 b ol e 1) Mann-Whitney U L (w5l
ANOVA with ) juls )y 5T o solawl (s
JLey i 45 ola piie l,) (Bonferroni corretion
) b b SO il lg 5 JUsT Kruskal-Wallis b (o)l
$os)S o odunlis sl (Jloy 5ef 235 b sl seiio
S dmslons (6l S (9055 08 plonl Lol
L liseo loog 5 o lacussi (Sl 2 bLs )l sl uils
don (sl ot bl 2 g5 s 5 Slplie gyt s


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

35

1395 5L 3 ol eamsjl Jlo el (olié wliv g 435 pls dors

Cochran-Armitage test o5 5l HW Jolss 5l Gl il
S pnd g0 by g 0lo s a5 30,5 oolanul
sl bl_5)12 gg 5 ce Lo L Bsml go_54alS'ss
oS ols o, Lzs Adjusted 5 test o1 ( %*=5/7.p=0/017)
0355 5% it Loisy Sl Sa g Sl 50 SolE me

(2 JS"’) Sl g9 vall g ubs

slacasgs (Slghd 2 6l LT ous ool lis 2 Jganr
Sglds ¢ VDR 5 (gaidgtlS ¢ S5 slapsdygo by
9 Rbes o8 o Tagl slacassy (Slsl 2 50 )l gne
gl o 3 wed 4 ( =TTp=0/021) ol les walss
9 Rlad 09,5 50 G BSMI slocasioss (Slgl8 5o o gne
cle 4 ax 312 T14p=0/024) cils sy salss

JAS 0955 5l ;o VDR (5 sty (sl amalie 2 Jgur

P2 Adjusted y2***  pfortrend y2** p1 x2* aals T2D
aoys ke aoys L VDR slocssis
Tagl (rs731236)
0/69 015 0/69 015 0/021 717 42/5 158 3566 127 T
3714 139 447 160 Tt
2011 75 198 71 tt
Apal (rs7975232)
0/75 0/08 0/22 14 0096  4/6 33 119 38 126 AA
56/5 210 46/4 166 Aa
11/6 43 15/6 56 aa
Bsml(rs1544410)
0/68 0/16 0/017 5/7 00024 74 392 146 29/6 106 BB
50/8 189 5819 211 Bb
99 37 115 41 bb
Fokl(rs10735810)
054 0128 019 16 0/44 169 513 191 4712 169 FF
32/0 119/0 330 118 Ff
16/7 62 1958 71 ff

Pearson chi square, **chi square(Linear by linear), ***Adjusted chi square

S8l plad (sl St 505 101 izl 5 Sl
ol sai 00ls Liulei 4 Joom 10 ol s a5 ol sl
55 oS sl 5 HDL J5 IS ol sl
-1/8.0R=1/1,p=0/03) Apal p—uud g0 L L LL 5|
Tagl o (AA lic j0 83 oigif 09,5 ;) ,0:99%CI=0/78
09— 5,0 95%CI=0/56-1/5 .OR=0/92 p=0/04)
pyicw sl ;300 Lol wisls oLlas (TT lie jo tt ouigis

sl (bl )l VDR glacaisis b Sglin

9 SIpbie sla Sl Sy g (riwy laojll

S5 slapasd ygahy den (bl vl 5 (0l 09 S
ol oo ools inlai 3 Jga> ;0 VDR go54ilSes
5 (Fokl Apal BsmI)VDR sLap—ucd g0 b oy bl )|
L enls oo octs saalie Sgilbis oo (gl
LAb (95 a8 5l 6L gl ()3 ne b 4 T 5953
(p=0/011) tt (p=0/003) TT slacuisss b sol 3l a4 s

pyois Ly VDR e jgn oy bL3 | Cpnd (sl coils |,


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

36

Ll

19 085 15 ()5 (Slapand g0

8

Ll LD

buo /. &

91 (Tp/bw) €/06¥€/S9T  O/E6FSTLT  O/WTF¢68T  OT/0 0/8¥T/06 0/,%8/88 €0T¥8/98  2€0  ZOSFLTIT  UTTFY08T  G/E6¥F0/29T  96/0  9/06¥FS/88T  8/88Fv//T  T/W8¥FSZ8T  19/0
O-1aH (IpBw)  OOTFESY  O/0TFS/PY 8/6F7/97 SvI0  USTFeISY VI8TFTIvY 99TF8vy 98I0  EOTFTY 9/6¥8/SY 9/6%8/SY 080  QISTFU¥Y  €BTFYSK  ZST¥8lZy  ¥9/0
2-1a7 (Ip/bu) L2TF0/C6  S/2TF0/26 8/EZF0/S6 LEI0  0/0ZFIe8 §TZF0/E8 YETFE8 €8I0  9/CTFEINE  VICTFLIL6 T/S2¥9/98 9000  O/TZ¥L/€8  0/€CFYZ8  TITF0/T8 20
2L (Tp/bu) VIBEFSIVLT  GLEFBIOLT  UTHFZEST  CT0  YEEFS/BST  €/BEFLBST  O/BEFBI09T 190  G/9SFYLLT  S/BEFOSLT 8I9F vy 0T/0  LVEF0/09T  BIOVFT/TOT  T/OEFHEST  92/0
daa (PHww)  Z/09FS/B8T  €/6GFZ/L6T  O/T9¥8/90Z 9S50  G/ETFT/96  8/8C¥8IZ0T  T/6TF8/I86  TP0  8SSFYC8T  OT9FWPOZ  L/29¥0/68T  600/0  T/TZ¥L/66  v/SZ¥Z/00T  8/LT0/86 19/0
das ( bHww) ZOTFEILL  TIOTFTILL T/6FL/9L 890  90TFH/9L ECTFEISL 9/0T¥8/SL  92/0 TI6¥L/9L vI0T¥2/LL 0/0T¥0/8L TS0  2/CT¥8/SL  BIOTFTSL  SOTFO/8L evI0
954 (Tp/Bw) VIOTFS/92T  OSTFLOZT  TLT¥W9ZT  86/0  TWTFUYTT  G/STFGOTT  QULTFEOTT  6v/0  9TFZ/92T  OOTF0/9ZT  LSTFZOET  LTO  99TFgWIT  ZWTFBGTT  /ST¥80ZT  6T0/0
HHM 80/0FE6/0  90/0%S6/0 90/0756/0 6T/0  90/0¥26/0 90/0+T6/0 90/0¥26/0  ¢6/0  90/0%S6/0 L0/0FS6/0 60/0FE6/0  TEO  90/0¥Z6/0  90/0%Z6/0  90/0FZ6/0 86/0
<€ (o) OTT8/L6  B/0TF0/66  0/0TF8/66 120 9/0TF0/.6 VI0TFv/96 00T¥0/L6  66/0  L/OTFY/66 ZTT¥9/86 8/.7¥8/96 LT/0 8I6¥T/L6 GIOT¥E/96  WTTFT/L6 16/0
ING(;w/8%) 9rF0I6C 9r¥2I6T LIv¥0/0€ 2110 EWF8ILT TWFSILT 09%¥0/L2  ¥2l0 0/5¥€/62 vIvFYI6T vIv¥2I8e ST/0 8Iv¥SILT ow¥s/LT LIS¥ZLT 18/0
0 () UTFEILL  BIETFVILL SIETFVI8L 180 SYTF0/8L EIETF0/8L VITTFULL  06/0  LIETFS/LL UrTFEI8L TETFIPL 920 O/ETFO6L  L/ZT¥S9L  LISTF0/0L zUo
a (v) (eree)s9 (€/es)voT (€leT)9z ovo  (aLeksy (viev)os (weT)sz €0 (6€)9L (6/2€)vL (Te2)sy 600  (eeeey (6/75)29 (16T 120
~ (1) 9/LF S/ 2LFSIvY VI8¥6/SY L0/0 9/8¥ SISy G/8F6IEY G/8¥2ISY 2810 T8 SivY T/L%€I9Y 9/8%G/SY Lv10 uBF0IEY G/8¥6/SY 0/6%1/S 80/0
Vv ey ee d v ey ee d 11 1L n d 11 1L n d
azl e azl nev
(¢ez6L6/51)1edY (9ggTE/S))IbeL
91 (Tp/Buw) ZS8FIWIT  G/EBF0/99T  T/E9TF8/L0Z2  OT0  #/T6FS/EBT  G/E6¥S/L8T  B/TLFEMIT  CT0  O/T6F0/89T  TOTTFTSLT  9OTTFWvLT  v40  G/L8¥F¢BLT  €/€6¥F0/S8T  S/H9F0/89T  €S/0
2-1aH (Tp/Bu) 116%6/S7 9/6¥ 7Sy 80TFT/9Y eVi0  TOTFO/VY 8ISYF2/6T 9UYTFUYY G600  O/0TFO9Y  O/0TFO/SY 0/6F9/7Y Y0 9STFCIEY  ZLIFESY  EI0ZFSITY 89/0
2-1a7 (Ip/bu) UETFSIT6  ¥ITFLIEE LI2TF9/€6 G900  0/CTeIes §/0Z¥2/E8 OTZ*T/Z8  T8/0  E€IETFLC6  ¥/TCF8IZ6 1J1T¥0/06 €S0  0/CC¥8/I8  ¥ITZFYZ8  TIST+v/88 60/0
2L (Tp/bu) E/BEFV/CLT  ETVFOISLT  €/8EFLTBT  TT/0  9/BEFY/8ST  O/SEFOITIT  9/LEF0/09T  96/0  ELEFO/SLT  E/BEFOISLT  VIBYFE/ELT T8I0  G/IBEFBIVST  Z9EFY/TIT  BOEFYTIT €0
daa (bHuww)  Z/6SFSB6T  T/09FW/06T  O9FYE6T 650  O/FZ+8/86  €/0ZF900T  9/€ZFZ/00T  GY0  T/OSFLTOZ  9/S9F0/E6T  EWYFTI8T 800  (/TZ¥S/86  B/6TFS/66  O/LEFZE0OT €50
das ( bHjww) TIOTF0/LL 8I6FEILL 0/0TFS/LL 2600 UTT¥FCSL 8/0TF0/9. 9TIF0/LL 820  €OTF0/LL 9/6¥0/LL YIOT¥LLL 90 STTFLSL  9/STF8/SL T/6¥8/SL 76/0
954 (Tp/Bw) TOTF0/LZT  G/ST¥8/SCT  €OTFY9ZT G680  QSTFUITT  ZOTFS/STT  S/ETFYOTT T80  OOTFY9ZT  8/STFEOZT  OLTFLLZT 04O 8/STFOQTT  9/STFOQTT  LWTF0QTT  L6/0
HHM 80/0F¥6/0  S0/0FS6/0 90/0756/0 L90  90/0%T6/0 90/0%26/0 90/0¥26/0  TY0  90/0FS6/0 L0/0F76/0 90/0¥€6/0  9T/0  90/0¥Z6/0  90/0FT6/0  S0/0FZ6/0 16/0
<€ (o) 116%9/6 ZTTF0/66  LZTFEMOT 6000  €0TFS/96 9/6%2/L6 UTT¥S/96  86/0  7/0TF0/66  V/TT+8/86 8/8¥9/56 100 90T¥¢/L6  VIOTFL96 116%8/56 9v/0
ING(zut/B2) vIvFTI6C AFTI6L 2/SFTI0E 0€/0 EWFILT 2USFYILL uvelLe 89/0 LIvF9167 SIv¥2I6C €/v¥2/8C 0T/0 EWFSILT 0/5%9/L2 TIEFL/92 €10
€2 (By) UTTFE9L  SISTFSILL 9/9T¥8/T8 S00  8IETF8ILL YTTFV8L OSTFELL LU0 SIETFTLL UTF9/8L OETFOML  TZO  SIETFLLL  9ETFYBL  €OTFB/SL 89/0
0% (x) (#/56)80T (e/82)ss (vi9T)2e LT/0 (e/2¥)19 (T€)oy (Lr2)8e 1210 (Trev)es (e/67)96 (L)Lt 9€/0 (TiLe)se (ev9)e8 (s9)TT 220
~2 (") 0/8¥8/S YLF0I9Y 9/LFSIvY G2/0 T/6F0/SY LTIy SI8FIITY TL/0 €/8FEISY 0/LF8/SY 0/8¥ LISy 92/0 LIBFLIvY 8/8F9IrY LI9% /Sy 29/0
44 | Tl d 44 e Tl d aq ag qq d a9 ag qq d
azl e azl e

(0T85€L0TS )10

(0TwyySTSL)IWsg

LHSen g (gdozmo >

o

orbg ety e e Qe € omEpng { e (Eeihg)D 57 EIa ) (O Yy of ofTe) 6 Co oD

[ 90-20-920Z Uo J1'Je"nuigs 1jsu Wol} papeojumo( |


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

37

1395 5L 3 ol eamsjl Jlo el (olié wliv g 435 pls dors

anlllas 8,90 Comex 48 VDR (45 cilies GlaSNP ol 10 o] (slil g Sdgilin pyaiw anslio 4 ooz

T2D Gl 55 o> s)ladn ey HDL-C e e
Yl AN
P OR(9%5%Cl)  p OR(95%Cl) P OR(95%Cl)  p OR(95%Cl)  p OR(95%CI)  p OR(95%Cl)
Fokl
(rs10735810)
1 1 1 1 1 1 FF
(L/0-2/0) (0/95-1/8) (0/69-1/4) (0/53-1/0) (0/50-1/1) (0/58-1/1) Ff
1/4 1/3 0/99 0174 076 0/82
066  (0/56-15) 01  (0/81-1/8) 099  (0/4-1/5) 019  (0/65-1/5)  0M6  (0/53-1/5)  0/40  (0/52-1/2) ff
0/92 112 0/99 0/99 0/89 079
Bsml
(rs1544410)
1 1 1 1 1 1 BB
(0/56-1/1) (0/84-1/6) (0r72-1/4) (0/5-112) (0/50-1/2) (0/61-1/1) Bb
0/79 112 1/0 077 orr7 0/85
039  (0/46-1/4)  0/65  (0/69-1/9)  0/90  (0/65-1/9)  0/72  (0/73-2/1)  OA7  (0/30-1/1) 082  (0/52-1/5) bb
0/80 112 mn 112 0/56 0/89
Apal
(rs7975232)
1 1 1 1 1 1 AA
(0/60-1/2) (079-1/5) (0/65-1/3) (11-2/1) (0/68-1/5) (0r78-1/6) Aa
0/85 11 0/92 115 1/0 11
068  (0/61-1/5)  0/24  (0/94-2/1)  0/81  (0/69-1/6) 0003  (0/78-1/8)  0B8  (0/67-1/9)  0/53  (0/83-1/9) aa
0/94 1/4 1/05 11 i1 113
Taql
(rs731236)
1 1 1 1 1 1 TT
(1/0-2/0) (0/68-1/3) (0/8-1/9) (0/68-1/3) (0/66-1/5) (072-1/4) Tt
1/4 0/94 mn 0/95 0/99 1/0
004  (0/56-1/5)  0/94  (0/60-1/6)  0/24  (0/93-2/4)  0/81  (0/68-1/8)  0/0  (0/56-1/8)  0/97 (0/65-1/7) tt
0/92 0097 15 11 1/0 11
W TR

S5 so 0dpal Mimaz ganail” (litea & lail
olg b oldlas >lhb g ST Gges pm> colys 5o .(16)
CeSS b glaey glaakal, ololid o col (Soe by
(17) 09 axlge
2 ez sleog, 5 (e 13 o Dipaliys 95008
2008 JLu ;5 5(18 19) el oo (3155 i oles
wwﬁuﬁbu_m]mo)umlﬁcmw)wm
ool LS iz o (20) Slosgs ] 9gueS L D puslivg
cd i alS Eel Conl (Son D fpnaling 3gueS 45 o0
0y Sloe om0 1) craling (ol A4S 09h (1) g
sl sl ol 2 ogdle (21) A o ol Lol S35 50l
9 5(22) aiS oo Lo 1, VDR (5 lSSL sl

Slapand jg0 oy 45 wlosls lis iy Sldlas
Ll Hlas a5l glaydas OMSlas 31wl e (S5
ol =5, Slalllas (10) asas ,ss 1, 2 g45 cobio
33y 9 (S5 Jolge 0uisS” (098t DI (o p ]
aslllae slaasily . wilazsLo ool s 1) o5 =13é @Mslos alas
0 S yga Tl Sl (S 45 w00 o0 i pol>
sl arsly 36 T2D 5 Sslie oy yls 3 VDR
slasslis bLs 4y coul oy Sas Sladllas Gl DS
Loms vas calids solis slacanes ol jo i
Olomeds o3 cod gualim o 90 lallas (o | Stratification
osily cle Sy Sy wlalllas 4500, s, Jlais
| Q‘)’ L ol 9 th)yo O SBds] ‘CAMJ).)U A_)UaL.J)‘


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

OSen g (gdee 2l Lo oo s Mol b D paeling 05 55 55 (s Urpmmnsdygo s oy U] 38

Al 5 1y omiin Sl gl ol @S ol 5l auslos
35D Clizg oliS pae (o bls )l 4z 51.(35 36) s
Ll (4 37) cul oot s s Sdgolie oo sl
=1L 1) VDR o lapandsga y Lol (o5 Slalllas
S aS J 5030 3h)ailes S w)p Sdglio p o
L VDR 5 sl pand o b o bLs )l OL31 e Slalllas
(26)0s05:5 3850 gl acy Cenglio b 5 el gudl 5
Bsml,Apal,Fokl sl gucd js0 b oy bl )l Koo san
95,8 )15 Sl gy 613l VDR (5 Tadl
(30 .35)

23 Sl S ity ga sy piiz (lejen U
SagilS 98 S5 pand g0 (b S L &S pladlal, lulis
aalllas ;5.(38) ail s S S ciians i B
Bl 392 g bouiss) o HW Jolas aalls 0,5 o ol
S n el sgzy adshla BT plonil IS cnl b
VDR ()5 by sk 285 bl 50T ety Slelllae
o,LSen g Reem Jain 4> 31.(24) slas oLzs 1, T2D o
a0 D g 003 5 (slocsishle 45 w,S 2ot (39)
pac g, opl 5 asl anils bl gl 45 Cooglio b ol
Cl Son ol anlllas ;3 T2D g VDR (o bl | 045
0F Stapdygnh ol p (e (lmosls 058 e o
70 Sl o o5 (S i (55 sleelll> S0 L VDR
5D omalizg oS Lalas 511,:51.(24) w2l onss i)l
5 (40) (0% — (RXR) sl Sigis; slosoos 5
S g 2SSl ead ) (81) Sl slo S
J=le ol gl seSore woleds wilgs cad Slallas o) 5l
223 &) RXRG 3 VDR slacil

Sl e slet (S alllae o s o
g5 <abs 4l Jlas o (L28 VDR (5 slapacdygo b
s ce8l gl Shploly 3l e S gl pyai g 2
5 &l (2555 oo Sl B o i sl ow)n
il Gl 1y p935 Bl )| gy Sl S5 a5 (g Sioasy]
S MetS s T2D o Lap—d oo by ool s 5
R

2D ey SIS G 0 a5, oS’ @50 0L > VDR
ol 31(9) acize e 95 0,1 el (el gl (500
05 0 S Sl s 2 a5 3l 0gzs Jlizl Gl e,
azisls bls )l cobs Sdglie slassl o b el SesVDR
VAR
LD cpeling slacclale a5 ai) o cpposs lalllas
G s ) 51 a5 (23) 0,10 & le5 e L8 %53
pydiw g T2D —wlids ol ;0 VDR (sl punid g0 b
aalllas ;0 .03l ax g5 090 ol (Ko (24-27) S golie
s L 2 o Cubs 4 Mie ol 31 45 ool las (LS
D oeeltyg clyo a1y gy o yiiion (FF) Fokl e
S9y = slaalas 10 (28) o, LSen ¢ Hitman .(10)os lo
shls 9 T2D ;las (6,0 y0 (WL bl Cnox
ey sy O (LT D el g 99008 (VL 90
A8 igiy o jo A wioly lid sl kS w5 ¢ Apal
oS Ll azgi il B3I el gl (286 =5 L
L calin —aex 40 (29) ol LSea 5 Ogunkolade
Bl 5 (TTo—533) Tagl (slavomadgo s (e (e
plas iols i (el sl 5 (U5 20lS7 L (DD i g33)
Sl oo 1S5 cilisee glacanes o [l loasl oyl
o S Sladllas ool den ( IS 9l 4 (7 26 30-33)
) cals ybom sloas cdyi 5 VDR lopad oo b
Ll Sasl olallas Ly g aslosls )13 jiegim o590
34) 9les ;S —wyp |, T2D LVDR 5 (slopannd 50 b
il g Malecki « 595" andlas b gunen .(24 25 32
05 SLepad ge b G (LS gep Sl (rez 50
10030,S5 saaliwe 2 g4 <bo 4 (Tagl,Apal,Fokl) VDR
S35 m O LSen 5 SCUCh Lawgs &S glaslllae o 1,5
O L)l 5 oad piiie ool gl (VLS 5l (009 S
(26) 05 00aLisVDR ()5 (slopuunsd j50 b g Ll y9aid
FOKI pdjs0 y (g09mm (sl se 51 (Slmez po bilis 5o
(9= aalllas ,5.(35)cils bls,l T2D a Ml Jlas L
a8 alor 5l ol izl 5 Sdgbie pjoi 4 M Sl
9 75 599 «Jo S HDL 5 0 S (655 slaclale 9>
bl | (Bsml,Apal,FokI)VDR slacusgy b e i


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

39

1395 5L 3 ol eamsjl Jlo el (olié wliv g 435 psls dlors

10.

11.

References

Whiting DR, Guariguata L, Weil C, Shaw J. IDF
diabetes atlas: global estimates of the prevalence of
diabetes for 2011 and 2030. Diabetes research and
clinical practice. 2011;94,311-321.

Hamman RF. Genetic and environmental
determinants of non-insulin-dependent diabetes
mellitus (NIDDM). Diabetes/metabolism reviews.
1992; 8, 287-338.

Reis A, Hauache O, Velho G. Vitamin D endocrine
system and the genetic susceptibility to diabetes,
obesity and vascular disease. A review of evidence.
Diabetes & metabolism. 2005, 31, 318-325.

Martini LA, Wood RJ. Vitamin D status and the
metabolic syndrome. Nutrition reviews. 2006; 64,
479-486.

Pittas AG, Dawson-Hughes B, Li T, Van Dam RM,
Willett WC, Manson JE, et al. Vitamin D and
calcium intake in relation to type 2 diabetes in
women. Diabetes Care. 2006; 29, 650-656.

Avenell A, Cook JA, MacLennan GS, MacPherson
GC. Vitamin D supplementation to prevent
infections: a sub-study of a randomised placebo-
controlled trial in older people (RECORD trial,
ISRCTN 51647438). Age and ageing. 2007, 36,
574-577.

Bid HK, Konwar R, Aggarwal C, Gautam S,
Saxena M, Nayak VL, et al. Vitamin D receptor
(Fokl, Bsml and Taql) gene polymorphisms and
type 2 diabetes mellitus: a North Indian study.
Indian journal of medicalsciences. 2009;63(5),187.

Uitterlinden AG, Fang Y, van Meurs JB, Pols HA,
van Leeuwen JP. Genetics and biology of vitamin
D receptor polymorphisms. Gene. 2004; 338, 143-
156.

Palomer X, Gonzélez-Clemente J, Blanco-Vaca F,
Mauricio D. Role of vitamin D in the pathogenesis
of type 2 diabetes mellitus. Diabetes, Obesity and
Metabolism. 2008;10, 185-197.

Neyestani TR, Djazayery A, Shab-Bidar S,
Eshraghian MR, Kalayi A, Shariatzadeh N, et al.
Vitamin D Receptor Fok-l  Polymorphism
Modulates Diabetic Host Response to Vitamin D
Intake Need for a nutrigenetic approach. Diabetes
Care. 2013; 36, 550-556.

Kittles RA, Weiss KM. Race, ancestry, and genes:
implications for defining disease risk. Annual

12.

13.

14.

15.

16.

17.

18.

19.

20.

review of genomics and human genetics. 2003; 4,
33-67

Shab-Bidar S, Neyestani TR, Djazayery A. Efficacy
of vitamin  D3-fortified-yogurt  drink  on
anthropometric, metabolic, inflammatory and
oxidative stress biomarkers according to vitamin D
receptor gene polymorphisms in type 2 diabetic
patients: a studyprotocol for a randomized
controlled clinical trial. BMC Endocr Disord.
2011;11, 12.

Deng HW, Shen H, Xu FH, Deng HY, Conway T,
Zhang HT, et al. Tests of linkage and/or association
of genes for vitamin D receptor, osteocalcin, and
parathyroid hormone with bone mineral density.
Journal of Bone and Mineral Research. 2002;17,
678-686.

Ye W-Z, Reis AF, Velho G. Identification of a
novel Tru9 | polymorphism in the human vitamin D
receptor gene. Journal of human genetics. 2000; 45,
56-57.

Yong Zou G ,Donner A. The Merits of Testing
Hardy-Weinberg Equilibrium in the Analysis of
Unmatched Case-Control Data: A Cautionary Note.
Annals of human genetics. 2006;70, 923-933.

Attia J, loannidis JP, Thakkinstian A, McEvoy M,
Scott RJ, Minelli C, et al. How to use an article
about genetic association: B: Are the results of the
study valid? Jama. 2009;301, 191-197.

Moonesinghe R, Khoury MJ, Liu T, loannidis JP.
Required sample size and nonreplicability
thresholds for heterogeneous genetic associations .
Proceedings of the National Academy of Sciences.
2008;105, 617-622.

Hashemipour S, Larijani B, Adibi H, Javadi E,
Sedaghat M, Pajouhi M, et al. Vitamin D deficiency
and causative factors in the population of Tehran.
BMC Public health. 2004; 4, 38.

Maghbooli Z, Hossein-Nezhad A, Shafaei AR,
Karimi F, Madani FS, Larijani B. Vitamin D status
in mothers and their newborns in Iran. BMC
pregnancy and childbirth. 2007; 7, 1.

James WPT. 22nd Marabou Symposium: the
changing faces of vitamin D. Nutrition reviews.
2008; 66, S213-S217.


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

OlSen g (gdee 2l Lo oo s Ml b D paeling 05 35 55 (sUrpmmnsdygo s oy U] 40

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Norman AW, Frankel J, Heldt AM, Grodsky GM.
Vitamin D deficiency inhibits pancreatic secretion
of insulin. Science. 1980; 209, 823-825.

Lee S, Clark SA, Gill RK, Christakos S. 1, 25-
Dihydroxyvitamin D3 and pancreatic beta-cell
function: vitamin D receptors, gene expression, and
insulin secretion. Endocrinology. 1994; 134, 1602-
1610.

Wang TJ, Zhang F, Richards JB, Kestenbaum B,
Van Meurs JB, Berry D, et al. Common genetic
determinants of vitamin D insufficiency: a genome-
wide association study. The Lancet. 2010; 376,
180-188.

Malecki M, Frey J, Moczulski D, Klupa T, Kozek
E, Sieradzki J. Vitamin D receptor gene
polymorphisms and association with type 2
diabetes mellitus in a Polish population.
Experimental and clinical endocrinology &
diabetes. 2003; 111, 505-509.

Ye W-Z, Reis AF, Dubois-Laforgue D, Bellanne-
Chantelot C, Timsit J, Velho G. Vitamin D receptor
gene polymorphisms are associated with obesity in
type 2 diabetic subjects with early age of onset.
European Journal of Endocrinology. 2001; 145,
181-186.

Schuch NJ, Garcia VC, Vivolo SRGF, Martini LA.
Relationship between Vitamin D Receptor gene
polymorphisms and the components of metabolic
syndrome. Nutrition journal. 2013;12, 96.

Mackawy AM, Badawi ME. Association of vitamin
D and vitamin D receptor gene polymorphisms with
chronic inflammation, insulin resistance and
metabolic syndrome components in type 2 diabetic
Egyptian patients. Meta Gene. 2014; 2, 540-556.

Hitman GA, Mannan N ,McDermott MF, Aganna
E, Ogunkolade BW, Hales C, et al. Vitamin D
receptor gene polymorphisms influence insulin
secretion in Bangladeshi Asians. DIABETES-NEW
YORK-. 1998; 47, 688-690.

Ogunkolade B-W, Boucher BJ, Prahl JM, Bustin
SA, Burrin JM, Noonan K ,et al. Vitamin D
receptor (VDR) mRNA and VDR protein levels in
relation to vitamin D status, insulin secretory
capacity, and VDR genotype in Bangladeshi
Asians. Diabetes. 2002; 51, 2294-2300.

Filus A, Trzmiel A, Kuliczkowska-Plaksej J,
Tworowska U, Jedrzejuk D, Milewicz A, et al.
Relationship between vitamin D receptor Bsml and
Fokl polymorphisms and anthropometric and

31

32.

33.

34.

35.

36.

37.

38.

39.

biochemical parameters describing metabolic
syndrome. The Aging Male. 2008; 11, 134-139.

Nosratabadi R, Arababadi M, Salehabad VA ,
Shamsizadeh A, Mahmoodi M, Sayadi A, et al.
Polymorphisms within exon 9 but not intron 8 of
the vitamin D receptor are associated with the
nephropathic complication of type-2 diabetes.
International journal of immunogenetics. 2010; 37,
493-497.

SpeerG, Cseh K, Winkler G, Vargha P, Braun E,
Takacs |, et al. Vitamin D and estrogen receptor
gene polymorphisms in type 2 diabetes mellitus and
in android type obesity. European Journal of
Endocrinology. 2001; 144, 385-389.

Zhao Y, Liao S, He J, Jin Y, FuH, Chen X, et al.
Association of vitamin d receptor gene
polymorphisms with metabolic syndrome: a case-
control design of population-based cross-sectional
study in North China. Lipids Health Dis. 2014; 13,
129.

Oh J-Y, Barrett-Connor E. Association between
vitamin D receptor polymorphism and type 2
diabetes or metabolic syndrome in community-
dwelling older adults: the Rancho Bernardo Study.
Metabolism. 2002; 51, 356-359.

Al-Daghri NM, Al-Attas OS, Alkharfy KM, Khan
N, Mohammed AK, Vinodson B, et al. Association
of VDR-gene variants with factors related to the
metabolic syndrome, type 2 diabetes and vitamin D
deficiency. Gene. 2014; 542, 129-133.

Tworowska-Bardzinska U, Lwow F, Kubicka E,
Laczmanski L, Jedzrzejuk D, Dunajska K, et al.
The vitamin D receptor gene Bsm | polymorphism
is not associated with anthropometric and
biochemical parameters describing metabolic
syndrome in postmenopausal women.
Gynecological Endocrinology. 2008; 24, 514-518.

Salekzamani S, Neyestani TR, Alavi-Majd H,
Houshiarrad A, Kalayi A, Shariatzadeh N, et al. Is
vitamin D status a determining factor for metabolic
syndrome? A case-control study. Diabetes,
metabolic syndrome and obesity: targets and
therapy. 2011; 4, 205.

Mathew G, Xu H, George V. Simultaneous analysis
of all single-nucleotide polymorphisms in genome-
wide association study of rheumatoid arthritis.
BMC Proc. 2009; 3 Suppl 7, S11.

Jain R, von Hurst PR, Stonehouse W, Love DR,
Higgins CM, Coad J. Association of vitamin D


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

41

1395 5L 3 ol eamsjl Jlo el (olié wliv g 435 psls dlors

40.

receptor gene polymorphisms with insulin
resistance and response to vitamin D. Metabolism.
2012; 61, 293-301.

Vimaleswaran KS, Cavadino A, Berry DJ,
Whittaker JC, Power C, Jarvelin MR, et al. Genetic
association analysis of vitamin D pathway with
obesity traits. Int J Obes (Lond) 2013, 37, 1399-
1406.

41. Vimaleswaran KS, Cavadino A, Berry DJ, Mangino

M, Andrews P, Moore JH, et al. Interaction
between allelic variations in vitamin D receptor and
retinoid X receptor genes on metabolic traits. BMC
Genet. 2014; 15, 37.


http://nsft.sbmu.ac.ir/article-1-1893-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-06 ]

Iranian Journal of Nutrition Sciences & Food Technology 42
Vol. 11, No. 3, Autumn 2016

Are Vitamin D Receptor Gene Polymorphisms Associated with Metabolic Syndrome
and Type 2 Diabetes? Results of a Case-control Study

Hajimohammadi M, Shab-Bidar S Neyestani TR*, Djazayery A*, Eshraghian MR®

1- M.Sc Student of Nutrition Sciences, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran,
Iran

2- Assistant Prof, Dept. of Community Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical
Sciences, Tehran, Iran

3-*Corresponding author: Prof, Dept. of Nutrition Research, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran,
Email: neytr@yahoo.com

4- Prof, Dept. of Community Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran,
Iran

5- Prof, Dept. of Epidemiology and Biostatistics, Faculty of Health, Tehran University of Medical Science, Tehran, Iran

Received 20 May, 2015 Accepted 2 Sept, 2015

Background and Objectives: The possible role of vitamin D receptor (VDR) genotypes in association with
metabolic syndrome (MetS) and type 2 diabetes (T2D) is still unclear. This study aimed to investigate the associations
between MetS and T2D with the presence of single nucleotide polymorphisms (SNPs) of the vitamin D receptor (VDR)
gene in Iranian subjects with T2D.

Materials & Methods: 730 Iranian subjects (372 T2D and 358 controls) were enrolled in this case-control study.
Fokl, Bsml, Apal and Taql SNPs of the VDR gene were genotyped using the restriction fragment length polymorphism
method. The statistical difference in genotype distribution among the groups was assessed by the ° test. Logistic
regression was performed to calculate odds ratios for the association of the genotype frequencies between different
groups with risk of MetS and T2D.

Results: The most common genotyfes for the Bsml, Apal, and Tagl SNPs were Bb, Aa, and TT, respectively, whereas
for Fokl, they were FF. Adjusted “ test revealed no difference between the groups in the genotypes frequencies of 4
VDR polymorphisms in T2D subjects. T2D patients with Tt genotype presented a significantly higher FBS (p=0.009)
than those with TT and tt genotypes in Taql polymorphism. Logistic regression showed no association between MetS
risk and VDR genotypes.

Conclusion: In conclusion, no evidence was found showing that VDR gene polymorphisms have a role in the risk of
T2D and MetS in Iranian subjects. Further examination should be carried out on large prospective cohort studies, which
apply genome wide association to evaluate the direct effect of these polymorphisms on T2D.
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