[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Olnl I8 @leo g 40 pole alo
T‘—Y* Ql&é&ﬂ ‘\Y'Qo }"'.‘.LZ. ‘f °)M . S JLMJ

S S 2 S 9D (roling plai 9D (rmolig b ooy (S8 €90 diljg) B pao 5]
V&g cald 4w oyl ylomt 59 (oS 9 (P

4 . 0 s ol O . s . o 0 ¥ v Voge s e W) .
¢|))L.....45.al.....mb|w55):m.la.:l‘ool)w,wu)m"_4’..)45‘-;:‘méyw‘mjﬁubulwﬁ‘@wu)&ﬁ‘=u55wo)LQ)

i S (S pale oBails ( 138 mlio 5 4055 pole 0uSiils el Llie mlis 5 laudss Olibss gl @ dss pgle (ol xSe-)

pode olKails ( olie b 5 4ds5 pole 0aSiiils 5i5 Slé mlio 5 Gladns Olidss gl @l Slidss og,5 Laiils : Jstuw odiuw s -
neytr@yah00.com: g iSl Coy . Suige S (S

S e S pale olRiils ( plie mlis g 4355 pole uSiily caxal> 4355 09,5 JLoliwl -¥

(e et (K5 pole olRasls ¢ Sl ouSLadls (s Sl 098 lutils ¥

i At (S pole olSails )9S 1A mlio 5 (glydas Slidog gl (@355 Slaiod 09,5 el IS -0

S el (S pale ol 9aS ol mlio g lands Clided gl dss Dlaieg o9 jlitagsy -F

VIVNY 2o pds ol AVANY sl yo 7o ,b

° .

el drylie e Uy asdlls ol el olyom ol Sl 5 55515 4 Joss y0 DS b oy 25(0H)D oS il sdud g disls
ool (T2DM) Y g5 Coles &2 (bdliss (comenlS 5 (i Capndy 2 S 9 Dinaliyg o35 9 D (oaling b o (i g0

B+ 1U o> D ualisg Lyoads 56 £99) ¥ (ool £40) ) (sloog 5 a4 okl &jg0 4 T2DM @ Mis oy A+ 2l gigy g Slg0
(V0 ML ;2 )3 0 lS YO: MG 5D pealiys 0+« 1U (55l pnls s D (pmoliys b sy 26 53) Yo (YO+ ML ,» ,o D el
S e (5 555 s 0055 arlod o(y39) (b SloSlod WIS Bras e VY Dde 4 ]y aggd Sl ks 90 (559, U wiads el
W ol alslae 5l e g Gies (HOMACIR ) sl 4y cwsglas 9 (HDALC) aly 565008 oslS gon dusyo ((FSG)p pu (gLl

3 A FSG .(p<e 1+ ) wgo,m) el sl slalasdle LB &ygo 4 ¥ o Y (slaog S 45 oy 25(0H)D3 gl o Sile sl
ALY HOMA-IR (p <«/+ Vo= [$£/N A« = [$£/A Y 55 a_) HDALC «(p=+/+¥0 « ~A/SEES/A 4p=+/- 10 « ~\Y/ALYYY
YT claog,S 10 (0-1+ ) 53,8 YAEYIY L VISEYIY o5 4) yoS,90 5 (P <e/o o) co/F EVIY 5 p=efev) c—[FENF sy
5 7= —+/Y)4) HOMA-IR 5 (p=+/+ ¥4 gT=+/Y+A) FSG L; 25(0H)D3 &l i s bl 2ol (6l cime ysbo 4 V05,5 L dcylio
Al odplin o Jre (ake alayl; (P=2/¢ <0

Apidn Sgupp 1) ¥ ggh Cubd ol jlow (oS g (i Camdg pandlS (90 b LD uslig boads (8§90 ailg, B pae 306 e A
(T (P ‘Wslf IS oS D psling :GS"'.'.K QES‘S

oo ©

9 9w 2)le—= 5l 6l 4 Cul (S (55l
CMSis 4555 D jgm0 a4 095 yomie VsSulgy Sle
Oblem Wgd oo ol (Slg)s 9 (8 Slais lom 55l
2 iy plp ¥ @l ol 8L avslie 0V gg Cobis 4 Moo
(F) wls J13 (8 slags Lo 4Dl Jlas (5 5ee
2 0195 0 D el a5 0 e Slpiiiy 3l Saled
P (VAT g5 cnbs pleys gl oo 5 (0 F) 59 5
ol 5 50 D peliyg 4wt e i Slalllas il
Gk =l 5l g ols a5 (V) QT@WL@5(A Q)

G ot j0 4z g8 0550 OIS 51 SO D el g 990

03 7S g5 (s alllan 55 g0 gmme Sl

Ol 1y Hlow g @l 031 o el g (pl Sl pae g 0gS

O sl 5o 58 0Ll S A cal oals 055l (V) w20 0
(V) aeed Mo D el g 0g0eS 31 Sl 0

20 =) 09y 9 IS p 5 wld 5l (SO s b

g 0 5 S e Sl LY go5 cbs (F) canlis ol

@olasdl )L nlpla g coul ol e (S0 coteS 2alS


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

\AJ

YO« £90 g,—lay ¥ al55)) pl_ oacg ;0 £90 (5 )—las
Wl aabcgls, p,8 oSS 5l i «Conds anxlje 4o
0dls g oyl lem slp oS job 4y asllas )b 5 Slaal
So o sl (Brae Glogls 5 (g ke az )b (S8 S 900
So 2 azlye (e 9550 50 Sledblal eSS o Lo
PR 6;51@-’.’ axlllas £g,5 50 olsl b ofauses b
alyg, a5 Sl aw (BasSes b 51 G o 5l glaie oyl
Olyless 5hacs Jliw o als 1,8 0 b9 j95 o yme 4o
0O Ceimed g (9 b slaan ¥ oojg0 j0 a5 ol atules
BB (§ S 393 (SIS g Ho Sl Do Job
i agy £90 23l 0 ol L SO a0 e ol les
6[&.«2‘) Lg‘.‘bdf).: Mgo ng.aiu 9 ‘5:[;))‘ L@ui u_‘BJ,AA 092.3
Al il Gl 3had oo ols lle 51 SS y0 4 ain
was (Jlapu (g9, Do ) 055 W oo jo |y Lesaly a5 5 1
4 by a5 (£90 Bran jb o 3l L g oasy o 40 g aiS
aS ol awler e 5l e puioren iS5 105 e | Q—\
J959 o aszlie 10 5 ()0 ) 90 JB slags
Sras slasaz owyp Gk 5l bEgd Bras ogo aias
SO byl (Sde sl el g (JB slag sk (5led (g90
bzl g loul g;“li*z—.’.uﬂ 9 (TP 02 c_GL""g;.'L.'.})‘
PUrS |2V BR VPN EH RN CRVEL YU 0251 S VRV P JUPT ESR Y
‘ﬁ/x é;’L\‘v@j d/‘{-"vi—%"'é!: . ,,” . '/d){}‘ .." 5 Jﬂ.m)?.”
ol 0o &3 IRCT L3 5 o aulb (NNFTRI) gz s
(N0:138810163006N1)
oobes Gyl 5l ol cobo e gae (b ol les 2318
g m> (et Jglom 4 ax g basad pb e sl
dalez 780 asllas olgh oaisS &S 5 A L aS ol asie
N laseg Oylae aalas a3, sla,lze .(VV) 55
i o il S8y (Jlw e LY o odga e
ondS b D yanlin g slo oS (30,56 B pan Y ) YF mo/dI
508 Brae Fadlhs g9,0 5l i olo au Y-II L
byl ) 9)ls 55 D sl eadilin a5 lag o
A M) pae 0 e g9, 5l i ole dus ((ugindS g
Al ) wsyls I D el g e gilin ju a5 Sloglows

Slml 53 pedS” 0Bl e Sobid 255 5bem )0 Wl o
rhaie Slalllas alowg 4 it j9bo 4 55 ¥ £95 obio
S8l o g o oz e 5 (39 Ot s Ll o] o o8
A Sl e 4S5l (Y +) 0l dlpainy codds S8l S
Gk 3l e e Hob an Wl oo pedST (SIS e
Sgpe Eeel 1,25(0H)2D oy 25(OH)D Lo jls uals
(1393 D el g Conidg

5 S B s s odims LiS oo )i;oq.;.ﬂ Sladlas
bl S cnbs jom s el b (80,0 D (sl
o=l an yomie Slaslics (ol (V) aws oo lis 1) sain
Ohbos 53 peendS 9 D (rsling Cumdg Sguge 45 0 oode
oS Coadg o e bl e ¥ ogsl cubs 4 M
O AP D eling 0908 YL g .ol ol yor Loy
Slallas 4 5L ol 5o (VO) cobs 4 (V) S glin 00
39 092 g0 Sledbl aas o lid 1) aie) ol o glalslos
Boas 5 oo alomil wlalllas 5 Coul Sgame i) o
9D Oeeling Lol Ju8 Slidlhas 4 55 5 witen (oalaie
(Jdo o 4 L(VF) 058 oo ol de (] )0 S
audal pole 6,50 aaliphly B yo a5 ol adlae ()l
pode oBisls Slie mlio g andss pade caSliils Cgan
Sl byl Saa b wd (ohb (g aged (o
rlizg b o 8 gt Jyama Sy s, Bpme ez
Voeg ok a4 diw lhlen 50 pedS 9 D (pling plsi LD
= Slr (99) (op Sy Sy alllan cnl 50 0l pll
i Sy o D el e b s bl gl
2,5 Sy Gbges hlen sloo i 4y Sl
Bigygdlge o
Jw b 9 5mly Jpad 5o asllas ol sl 25k
P amazg b Jlw leye0 ol jo ol plosl VYAA
g 01,8 Sliare) Lidgr (36°217N) 5 ,od oLdl,ax>
Vel Blao Diabig (g Fbs ey (il al;
g 99 b @l bS nl 50 1 g8 Sulis 4 Die jle &
Oj9 Lo slasan Vooygs (b 5l ey el pl Sl o8
035 S o 03,5 ¥ Sl 2 53 ol &5 2y oL
= £ 0aiiS 8L 0 (Y 09,5 ool £40 0aisS 8l ;o ()
(¥ 05,5 5@+ 1U [ YO-ML gol>) D opnling Ly oass
65 S 5 D el Ly oy i Ego 0aisS dly o
A awler ey 5l (epedS YO-mMQ g 0+ -IU/ YO-mL
So g lelicacy 10 £90 (gl G atan VY a4y g allyy,


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

vy

3 i 5 Soles 25(OH)D (oo zsbans 108 goailo
nmol/l g YY/Onmol/l -y «allas Coe g = - nMoOI/L
(V) S =YV/ONMOU/I 31 =S g s liS poe =0+
S5k Biosource) IRMA- g, awgs gy il oyt gl
Genesys asl>,15) Gen 1 Jae ;5LS LalS owo L 4 (
5o 425 b dgenl 0 Cengliia o (6505l (1 50

D dle 5 Jge B Gyl
HOMA-IR=[fasting insulin(mU/I)x fasting serum glucose
(mmol/1)]/22.5

9= Jlep byl @l oold (g bl Jukoi' g 4y 225
By ool =39 55 lsS (5 njl Lmools oy
A lie gl 0 a8 5 LS a4 Kolmogrov-Smirnov
s ANOVA s ol 5l Livog 5 pas Lt paiie ol i
delie (sl 5 (205 T ossl 3l (29,5 90 Sloanlis
Slo (Ko 0l oolaul g0 I ygel 5l S slaosls
L (Jloys sloosls) gy oy 5l oolitul b b piite
slas bl den i )y (Jloy e slaosls) oyl
9 8,5 alssl SPSSig (s Ll 58l o s 5l eoliiwl b gLl
Al ad S s o e fe 0l eS g4l cxe e
badle
S 03ga e ;3 0,0 YO g 5 00 asllas 5)5 of 8
D590 09,3 Ay (50 Sre Dglay gy Sl O+ /Y £F/N
1) 0g,5) i onslic s s (Sl blad l asllas
X 05y S JLs OVFED/E ¥ 05, S JL_s O-JA £5I5
UDEV/Y 1) 05,5) cubs 4 Sl S 5 (Jlo F4/ £FY
o 395 (Lo NA EO/F ¥ 05,5 AR DA ¥ 05,5
obb a ], asdlas () jlas don 09y ailice i oog )5 y0 ol 3
aalllas wg) 5l ghlew s (e cggame 50 g wiaila,
IRYVIVARES

alllas 5l zg,> slolns gl B2y pae F g (oLl
Y Bran slog)ls j93 9 95 )3 ;i ) sl Wiog O)le
g odgal @Bl s @ L3 Y (S gt 9 SN 50 s
6,5 aclsl 4y Liles pae

Slacian ¥ oos ag a8 ol aulgs ol e 512188 3
Corlo oz glalozal, Uy gillas o9 biis l3é asly
oy ¥ atan ¥ ooy98 (o 5l ey 0iS (59,0 (ADA) (S 0/
5 elS’ e 0 S 05,5 oo aly ol g0
Sy9a gl 9 13 caass olfisle;] lawgs bégs D sl
Cdly s A el (S higal 5 eblage O)lig 9l
S5 59, ¥ olp aele YE S asloly sloslanl b Slae
beil g latllap b ad o)l (Jebasi 59, o9 )8 59,
ICERWIN VX eS| 159

kg s L Jlwzms sols v 09 s oF
DS 99— 5 Jy—eme b L (o]l SECA 808)
IV em cBs L (g)lams priwad lawgi 08 .0l (6 5ol
S ol G S 590 e 05 e (Ol SECA)
c1em cBs Ly g4le e lawgd ST acw g 0ns
Sz mw Jlad la g 95 jlid ol g, Fojlall
2 geeliwlaads Ve 5l s (oLl < BC 08,Beurer)
A 6 S0yl g aeti Gilo Sl 5,5 a5 >

3 ot Sl 053 sladises (B Lol b Sagls
BV LY Goe a6 slan> bl celo VYL VY
loo o Ladsged ad (6,105 SO0 50 5 BUT slos o
5559 ez lap pos e 55 il 000 G 90 L oSzl
b9y dagi Lil s3aid ol g g S -A+ °C glas
oo jlosliil L g (Ol sip0)/ oyl S50 (oo 5]
S rSis 59, led ,o (aile « Selecta E,Vitalab) 55001451
s s HPLC g, 42 25(OH)D oy g sy

alless 50 D (prolis g 0gaes cilizio ilx yo g g ()l jae =) Jgu

ot Calis pas

(2wo,y0) olass (wo,0) olaws

SguoS Caxdg

(o,0) olaws 09,5

EYESR VS| pwe) aslon 5l gaw Al low 3 e s low 3l gy alslow 51 g alslow 3l gy

OFIY) b (Y+) s (Y¥/Y) Y AIAPRE
(GEDARY AEDR Y @) Vo
A V¥ A OFIV) b (Y+) s
%) #YIY (Y#IV) YE O#IV) VO (YF/$) ¥

) VA (FSIV) 1 ¥ \ og,5
OF x# Y o5 S
(¥ ) ®+)10 Y os,5

(YV1))1A (FAIR) YO Js



http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Log,S [y 9 (3990 Py (omwnalS 9 (i (1 ,5es A lio 9 (uilo =Y 9o

ps P’ p.' (Ve =olass) ¥ 0g 5 (Fe=olasd) ¥ 65,5 (Fe=olasd) V05,8
P o S P o S P o S
/-50 JeNF <efee [+ ¥ VE/FEVY vo/vEY VA <efee YY) EY Vol £V E - Ivay VYV SV YYIYE £a (SS9
<[+ OA /oYY <efee [+ YAFEDID Ya/V+0/0 <efee YAV Ya/Y1E/f <15V ARIREA A Ya/atf/y S ooy ales
Nk -/ e <efee LAESRY2 QALY Y <efee Y/ k)Y Q0/51) V/F <[eBY QFAEVV Y qy/akyy/- (€M) oS 50
NG </a¥0 AAYd IAYY Ve YIvVEAY ARAPAS= LY/ <IY\Y A4/Y£A/B ARV LV < IYYY VvV RS VeYIYEY /D €M)yl y5
-3y -yas S IYYS [++¥ SAYE. 8 /0% 0 <efee SAYE-/F 0%y SAYY [AFE- /0 [A0E-/- & croliyg0 4 oS 108 Canns
JIYe$ - Iva - [aYY INAS VWANEVOF YYANEVYIA AR VYANENSY AWV aEYYS < IAQY \YVIVEVSID VYY/VEYF/A (oga> yio ue)SBP
/AY0 -[20¥ ALY L ¥eq YA/FEAIY VE/AEY V/A /2% YYIAEAIY YY/OY -/ IYAA YA+ VYA YYIOEN - /5 (696> yo uo)DBP
<AV YD N ig) \WWEYED/ VAF - OVIY IR0 WAYEOY  VAFNESYA [eYE YYVVESF/F VAY/-2AV/) (mg/dL)FSG
«/a¥# <efes) <efeed Y ZITEYN \lieAild “le A Zl0EYY \\E=Avid <efee ARIL =N YIVEYIY mu/Lytst O gl
-jaas <efer e IYAY \EEATN \IAEATAY AJevy YIVEN /D FIVEN/A e OIOEYIY YIFEN D HOMA
</aA4 <efee) <efee) YA YIYEVY YIAEN /A AR \7k=417Ay YI$EVA <efee MNYEN/E Yoo %)HbAlc
ANOVA (5051 Lsgi ¥ 05,5 5V 05,5 (o ald-lae 5l (s g L anlllae 350 (sl e &l oot duglia .
ANOVA (j5051 Lasgs ¥ 05,5 gV 05,5 s alslos 51 us 5 i daddllas 8550 (5l yuite ol ysd dliio Y
ANOVA (j5051 Lawsgi ¥ 09,5 4 ¥ 05,5 oy als-lae 5l o g L anlllae 090 (5l piiie &l i dunglia Y
W 09,5 imr 9 095° (o3 8132 (B 32 8L sl 9 (il - T Jgux
ps' P’ p:' (Fe=olasd) ¥ 05,5 (Fo=olas) Y 0g,5 (Fe=olasd) V og 8
p alzlowe 5l alzloe 5l i p alzlow 5l alzlow 5l s p alzlae 5l e alloe 5l i
IYVY </a¥Y < IYYY <IY\Y VEYA/AEYAYIA VOYY/VESAq/f DARAY YYAV/AEOAN Y VEEO/OEFOV/A 44 VO4Y/-2£FA/A \PYa/- YA (Kcal/d)L;;,s!
A JYes SAYY JEYD SANVEVF SYIVEY - /f </\aA SE/FEYA OAAEVAA SYVA FV/¥EVQF SYINEY - /F @) 59
IR < JAR- SJA-Y XYY YF/Es .y YYA\/YEYVOIY < IADY YEsAE Y YFA/ALAY/A Niad YAV/AEVYD \ARIEAREIR @) joumg: S
NV “v-q Nidai < IAAY FAIYEN §/5 £a/-£YQ/A NaY) SV\/FEYE OAOEN T8 NAAE! OAFEEN/Y OY/FEY /Y @/d) >
<IA-A Niats < JAFA Nl \O/YEY/Y VEIVEOIA NINZ4 Ya/v+a/) VANESA < [FO0 Y /FEA/Y YAIYEAYY @/d) 3
JAYY \ < IAYY < IFAY FAAIFEYYVAY FEVIVEYOVIA AR \AR7ARARY A YYAAEY - S/A idid FaY/0EYALIY FENAEYYVIY (MQ/d) pulS”
JAAYY “I¥YA Y- Ninrd \O/YEY/Y YA/VEYA/D S Ya/Y+4/) VOV Y/ <IVA- O+/YEY - 0/f Y FEAY AUI)D ¢yl

ANOVA 5051 Lausss ¥ 05,5 5 ) 05,5 ey a3l s 5 st dnlllas 550 (o paicie ol yous dunlie . )
ANOVA (3051 Luusss T 05,5 5) 03,5 ey alslas 31 s 5 st dnlllas 050 (o poitie ol yous dlie . ¥
ANOVA (5051 Lawgi ¥ 09,5 5 ¥ 09,5 (e alsloe 5 o g (ion anlllan 0590 (sl o <l s duglio Y

|€ ool (60| 063 =) Ao crsbp € aong)(|?

A


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Yo

o=l yo (Vo) .ol QYL.«._?))’.; Sl feepe 1U/day
3550 Olallae 34 S D polng Voo IU/day aslas
25(0H)D3 e (Y)) il ;o g 00l 2l jlas o
D90 e oLl iy o O nMOl/L I o liee 4y oy
A58 wotlae plasase I 6l Aoy 4 cbile )l
et P55 b agzlye Gloj S g el 5 D (el
‘) D UMLA-‘j h_AMﬁ ] sw‘).sLu Cslas 3929 03; dw
RGO NPT E K] I R Py

alys, Bpae bl 5,90 ;0 Buiod (pl Gloaidl ooy
5059 = (preedS 059 LW D caling b ool (28 Eg0
S0 asdE o oS Slalllas ol o sl yoS 90
295 o 3 (AU s f pobo 4y Wi oo D (sl 039
(Folow J51o pnds clale o8l 5 b sl as” ol PTH
S i an by o yusio L 25(0H)D maw a5 wisls
@3l ol alics (YY) o)ls LS| o> pgas 4 0
wlgs o 0y oy aols Ll a8 40 5 25(OH)D3
ool (gl 5505 (reling 5 33l pls 0 1) D el
L golpiiion pasilo (pl caldl (YA) 0l (o ws jo
o=l Pl ol Sl bl b cas Ol LB b gl
oasdis lS joie (59 Galidl 5 el » el
Ohlawm ;0D ueling b loyo slate 1 cownadS Caidg
b len )3 (ote B WP oo D Gl g (V)
25(0H)D3 clale o (7 VY Fe )bl asl ¥ o ggi ol
i 1| ol & Canglin 5 (gl 5 35518 Bl
L b d—Se , 3l as gladzloe olsdlas (7 Y) o)l
b orSin Glp pedS Lol oo b ol 4 1) D faling
asely oylai |, 605)_..,1., WX0,S oy Vogg cobs by
NP X)) cwl a5 as baludl o Sldlas cpl s 5
Y A

35 5 sz 5 o 4 25(OH)D3 o o
2D by Samdg 5 (V Jgaz) <8l Rl Y 5 ¥ o8
[y adsloe cado 5l as Col ogupp ¥ sV (slaog,S ol 8l
5 J=3) 09,5 25(OH)D o0 jw sl auslie ols ylis
Ohlewm 1Y+ cilas g lo o glay alloe 5l asy
eotlasls Cuadg o aldlae gl o Y5 Y sleey,S
TN A alzlae 3l e ol ol a5 assls 1,8 Dyl g
GalS (N0 (A5 5l a) Yog S j0 7Y e 5V 0g)5 5o
oellasls Cuxsg glylo ol 8l usy0 ) 09,5 0 o8l
5l i U slio ,o (A=) a s 51 iy Doyl
O Jgaz) ol 5Lt g bl gl (JAYIY) als-las

3 Ol 593 4 yoS 590 S g peS 93 BMI (59
290l G b aalie jo bl 5l G Y5 ¥ slaeg 5
L8l el (gl e Oygo dn Y 09,5 L s lie

HOMA-IR(p<0.001) LU -y gus! (p=0.024) FSG
VY §J e ) 05,5 4o (p<0.001) HbALC 4 (p<0.001)
Sloog S o b yse cpl Lol LBl (g)lo cxe il 3l asan
FSG 5,90 y0 L (Jo35 i, cnl 2adls (Jo35 035, ¥ 5 ¥
ALy 3T o (1L (p=0.04) 51 s gina ¥ 035
o s 53 e JB 1l (895 (o Sl
Y oY 05,5 33,8 5 HDAILC § HOMA-IR. ;,sul 3555
Jlo e 0 (Y guz) ol lis Y 09,5 L annlie yo
o 09,5 G |y ()0 (e Dglis (s3se0lge 5 (551 2Ly
D oeelis 9 oS sleie) adslas slozil gl )5 5
(S ek an (Y Jguz) ol las (Lo 4y ool 00933
25(OH)D o o b Sl s (g (5,10 sinn b0 alay]
(r=-0.308, p=0.001) BMI (r=-0.331, p=0.001) ;s 5
oy S50 palpur il (r=-0.208, p=0.049) FSG
5 (:=-0.219,p=0.005) HOMA-IR r=-0.308,p=0.003)

8 ouslis (r=-0.215,p=0.042) HbAlc
-—x) e

cbls oYU gads hlews (pl ;o D paeliyg 95
Qb dg—aS Loyl 5l e JlB ooy (VYY)
Gl 25(0H)D3 sllas o 3,50 4o il (/YA)
O+ NMON/L gy 035020 ciz y2 .5 lai dg2g LolS™ i
(V) el ouds slpai gy odhae mhaw lgie 4y Voo b
ol Bai (6l 5lS 3550 JgiendS alsS Ailg; Bran laie
o0 dogi (lie 3l i Jlews Yol Cgllae ke


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Y5

A4S S Sguge MYV B ) dgedl 4 Conlus wilgs oo
@) FSG &l s j0 glas ¢ il JlggS 5dUT jo aSiul as-g5
g (P<+/++\ g3,2) gl (P=+/-FA g P=+/-10 S
Y 05,5 oo (P=2/+ Y g p<-/-+\ C 5 4) HOMA-IR
Olzed O (o7 woyd ln s Jlam ) 65 5T
Hloaas i aslys o g9050 (pl il (BL o gxe
(s S Sles 2 31 Gyl D) pedions 5 poiasin
S 350 1o o 9 Al LogTS adllas gl
9 s_i_a.lyl.a.a 5‘5>L»_MJU_$ 6Lb)fLo.v » IR (5& QSILXC ools
€90 ailyg, Braw cpol> addlas ;05,5 bl cowedS
Wan VY O 4 ppedS e L LD peling boos 2
b audis Hhlew 0 1) comndS g oS Cumdg
D aeling pl3d g3lwil opl pln aise 090 ¥ g9

3 Pl So Glae an dzrgi 9550 SIS 5 Wl e
il s sleys 5 sl (6 Ky

a Sl ades jlecils 1 ol Cusgass addllas oyl
ou lid Logyl el g 0gs aian VY Lo axlllas 0,90
od ot Jgase ol leslawl Gae sl slaasly
sl s 1o Lo sloadl (Jl (pl b s
raite aizym b fol ) il pee sl g s
378 ;2 ) (ool g (i by 2 D eling
Loy o5t yomie dmslr whaw )3 S5 316 @ Wl oo
il JL05 13 D (el 3955 VL £ns & s
35S 1y Sdalio pyaiw 5 ¥ ggi Cubs lp |y ook
35l

st (Shpgl Cglas (Jle colex L)k o)
Lol Q85 D90 98 S mlio 5 Syl Slidn
(oL2) ol Dlid mlio alews @y 5 0ol (28 E90 W)y
OSen ploas Sloasj sl aling ol 4 a5 a2 plol
Cobd ezl ety w2y 750 GBI logd o (5l 3Sunlis
b ool pll gl 6)5en g a5 Glle plai 5 o/
wld ) S5 JleS s g Bl

Cabs e a0, BT Al Ve 55 aslllas S
0l l oIS 5D puoling JoSe o5 b5 0 ¥ 5
(sd (S{Laﬂ)lf S oz, (V) cwl jieS aisS
oS 9 D eling JoSo b 5 5bom cnl 592 50 |y (o208
oS 28l 0 asline Jlade 09z b adl(Ye) ol las
olo; )5 anllas )0 D pualing jlocie aalllas 9o ,o 4o
IU ol o FerlU) 090 slodslivs aslllas 5l peS L
L obeys adllae (n )5 Yok 5 (0 )5S, @l (A
Al aws ddllas oyl o el 00l 3155 131 D el
sralls 5,3 ¥VE 3 qedS o D cpaliyg 31 o3 (sl oS
9 BEL 3SSIS gl Gl gy 00 (b Cabes o9y
0975 5| oS wiad e pleyd D iy b o5 (29,5
DU sy o 5 45 ()5 55 Ls Ul sogs wals
0955 15 3 O] d Sunglite aiisls SIS 4 Joos
& ORI o=l D Gelig 09,5 5o Lol e2dly alél wals
YY) .olas

= oz 1l wog Ole LS Gldlas slacosgass
2 olpen Cobd g 5 L Ohilew 59, axdllas (YY) 4iged
(VY YF) alslos olisS 0,90 (YD) sl 05,5 s (FF)
05 sy Sonty s (D) D (aliyg o5 poolie 5l oslicu
pol> aalllas ;o (fgozme ;0 (Y I Pl oo 5l sl
S 0920 g LD alig b o (8 g0 &l Bras
Sote Vg9 Sl 4 M (hle ;0 1) (ponidS Cong
o gl O 5 )l (e (Sen 5 aiSu
i says HOMA-IR SLas g p s 55515 5 25(OH)D3
3 pendS g D aeling a0 co lid a5 0410 0429 Sl
Sl S sl slo s 3,5kos b 5o b
58 g0 3B oo S el slaiy 5 gl &
S99 LT 9V (slaog S 53 (gl 4 Cunglie 2alS (17)
Cott i1 B0ims (Las Ll (gl LA s (6 i b
OF Y XF) sl 5515 @y (gl ouly 52 D ol
JaSe a5 5,5 5,18 1as] aslllas S Lo sloaily alie
g du 39t 1) el gl 4 Zeoglie wlgi oo D (sl
APV ams 2alS | Ll oy gens] el

0,5 slpiien Glg oo gl dslllas Slanlin 4 axgi b
Y# nmol/L a_, ¥ nmol/L ;I 25(0H)D3 sl 8l a_s


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Yy

e References

10.

11.

12.

13.

Vieth R, Cole DE, Hawker GA, Trang HM, Rubin
LA. Wintertime vitamin D insufficiency is common
in young Canadian women and their vitamin D intake
does not prevent it. Eur J Clin Nutr 2001;55:1091-7.

Holick MF. Vitamin D deficiency. N Engl J Med
2007;357: 266-81.

Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: estimates for the year 2000
and projections for 2030. Diabetes Care 2004;
27(5):1047-53.

Eliades M, Pittas AG. Vitamin D and type 2 diabetes.
Clinical Reviews in Bone and Mineral Metabolism
2009:1-14.

Forouhi NG, Luan J, Cooper A, Boucher BJ,
Wareham NJ. Baseline serum 25-hydroxy vitamin D
is predictive of future glycemic status and insulin

resistance the medical research council ely
prospective study 1990-2000. Diabetes.
2008;57(10):2619-25.

Scragg R, Sowers M, Bell C. Serum 25-

Hydroxyvitamin D, diabetes, and ethnicity in the
Third National Health and Nutrition Examination
Survey. Diabetes Care 2004;27(12):2813-8.

Chiu KC, Chu A, Go VL, Saad MF. Hypovitaminosis
D is associated with insulin resistance and Beta cell
dysfunction. Am J Clin Nutr 2004;79:820-5.

Borissova AM, Tankova T, Kirilov G, Dakovska L,
Kovacheva R. The effect of vitamin D3 on insulin
secretion and peripheral insulin sensitivity in type 2
diabetic patients. Int J Clin Prac 2003;57:258-61.

Boucher BJ, Mannan N, Noonan K, Hales CN, Evans
SIW. Glucose intolerance and impairment of insulin
secretion in relation to vitamin D deficiency in East
London Asians. Diabetologia. 1995;38(10):1239-45.

M, Doucet E, Després JP, Bouchard C, Tremblay A.
Calcium intake, body composition and lipoprotein-
lipid concentrations in adults. Am J Clin Nutr
2003;77:1448-52.

Wilson H, Horst RL, Schedl HP. Calcium intake
regulates 1,25-dihydroxy-vitamin D formation in the
diabetic rat. Diabetes 1982;31:401-5.

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;29:650-6.

Zabetian AHF, Azizi F. Prevalence of metabolic
syndrome in Iranian adult population, concordance
between the IDF with the ATPIIl and the WHO
definitions. Diabetes Res Clin Pract 2007;77:251-7.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

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;4:38-44.

Fan AZ. Etiology of metabolic syndrom. Current
Cardiology Reviews 2007;3:232-9.

Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The
role of vitamin D and calcium in type 2 diabetes: a
systematic review and meta-analysis. J Clin
Endocrinol Metab. 2007;92:2017-29.

Kutner MH, Nachtsheim CJ, Neter J, Li W. Applied
Linear Statistical Models. 5th ed: Mc Graw Hill; NY,
2005.

Neyestani TR, Gharavi A, Kalayi A. Determination of
serum 25-hydroxy cholecalciferol using high-
performance liquid chromatography: a reliable tool
for assessment of vitamin D status. Int J Vitam Nutr
Res 2007;77(5):341-6.

Saintonge S ,Bang H, Gerber L.M. Implications of a
new definition of vitamin D deficiency in a
multiracial US adolescent population: the National
Health and Nutrition Examination Survey Il
Pediatric 2009;123:797-803.

Bischoff-Ferrari HA, Dietrich T, Orav EJ, Dawson-
Hughes B. Positive association between 25-hydroxy
vitamin D levels and bone mineral density: a
population-based study of younger and older adults.
Am J Med 2004;116:634-9.

Hathcock JN, Shao A, Vieth R, Heaney R. Risk
assessment for vitamin D. Am J Clin Nutr 2007;85:6-
18.

Vieth R. Why the optimal requirement for Vitamin
D3 is probably much higher than what is officially
recommended for adults. J Steroid Biochem Mol
Biol. 2004; 89-90(1-5): 575-9.

Hollis BW. Circulating 25-hydroxyvitamin D levels
indicative of vitamin D sufficiency: implications for
establishing a new effective dietary intake
recommendation for vitamin D. J nutr 2005;135:317-
22.

Trivedi D, Doll R, Khaw K. Effect of four monthly
oral vitamin D3 (cholecalciferol) supplementation on
fractures and mortality in men and women living in
the community: randomised double blind controlled
trial. BMJ 2003;326:469-75.

Boon N, Hul GB, Sicard A, Kole E, Van Den Berg
ER, Viguerie N, et al. The effects of increasing serum
calcitriol on energy and fat metabolism and gene
expression. Obesity 2006;14:1739-46.


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

26.

217.

28.

29.

30.

3L

32.

YA

Zemel MB, Shi H, Greer B, Dirienzo D, Zemel PC.
Regulation of adiposity by dietary calcium. FASEB J
2000;14:1132-8.

Zemel MB, Shi H, Greer B, Dirienzo D, Zemel PC.
The relationship between obesity and serum 1,25-
dihydroxy vitamin D concentrations in healthy adults.
J Clin Endocrinol Metab 2004;89:1196-9.

Wortsman J, Matsuoka LY, Chen T, Lu Z, Holick
MF. Decreased bioavailability of vitamin D in
obesity. Am J Clin Nutr. 2000;72:690-3.

Bourlon PM, Billaudel B, Faure-Dussert A. Influence
of vitamin D3 deficiency and 1, 25 dihydroxyvitamin
D3 on de novo insulin biosynthesis in the islets of the
rat endocrine pancreas. J Endocrinol 1999;160:87-95.

De Boer IH, Tinker LF, Connelly S, Curb JD,
Howard BV, Kestenbaum B, et al. Calcium plus
vitamin D supplementation and the risk of incident
diabetes in the women's health initiative. Diabetes
Care 2008;31(4):701-7.

Patel P, Poretsky L, Liao E. Lack of effect of
subtherapeutic vitamin D treatment on glycemic and
lipid parameters in type 2 diabetes: a pilot prospective
randomized trial. J Diabetes 2010;2(1):36-40.

Pittas AG, Harris SS, Stark PC, Dawson-Hughes B.
The effects of calcium and vitamin D
supplementation on blood glucose and markers of
inflammation in nondiabetic adults. Diabetes Care.
2007;30:980-6.

33.

34.

35.

36.

37.

38.

Orwoll E, Riddle M, Prince M.. Effects of vitamin D
on insulin and glucagon secretion in non-insulin-
dependent diabetes mellitus. Am J Clin Nutr
1994;59:1083-7.

Fliser D, Stefanski A, Franek E, Fode P, Gudarzi A,
Ritz E. No effect of calcitriol on insulin-mediated
glucose uptake in healthy subjects. Eur J Clin Invest.
1997;27:629-33.

Tai K, Need AG, Horowitz M, Chapman IM. Glucose
tolerance and vitamin D: Effects of treating vitamin D
deficiency. Nutrition 2008;24(10):950-6.

Zeitz U, Weber K, Soegiarto DW, Wolf E, Balling R,
Erben RG. Impaired insulin secretory capacity in
mice lacking a functional vitamin D receptor. Faseb J
2003;17:509-11.

Von Hurst PR, Stonehouse W, Coad J. Vitamin D
supplementation reduces insulin resistance in South
Asian women living in New Zealand who are insulin
resistant and vitamin D deficient-a randomised,
placebo-controlled trial. Br J Nutr 2010;103(4):549-
55.

Inzucchi SE, Maggs DG, Spollett GR. Efficacy and
metabolic effects of metformin and troglitazone in typ
Il diabetes mellitus. N Engl J Med 1998;338:867-72.


http://nsft.sbmu.ac.ir/article-1-543-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-09-02 ]

Effects of daily consumption of Iranian yogurt drink doogh fortified with vitamin D
or vitamin D plus calcium on the anthropometric and glycemic indices in type-2
diabetes patients

Nikooyeh B*, Neyestani T"2, Farvid M?, Alavimajd H*, Kalayi A°, Shariat Zadeh N°, Gharavi A, Hoshyarrad A°

1- Ph.D of Nutritional sciences, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

2-"Corresponding author: Associate prof (in research), Dept. of Nutrition Research, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Email: neytr@yahoo.com

3- Assistant prof, Dept. of community nutrition, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

4- Associate Prof, Dept. of Biostatistics, Faculty of Biomedical Sciences, Shaheed Beheshti University of Medical Sciences. Tehran,
Iran.

5- Dept. of Nutrition Research, National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

6- Researcher, Dept. of Nutrition Research, National Nutrition and Food Technology Research Institute, Shahid Beheshti University
of Medical Sciences, Tehran, Iran.

Received 4 Dec, 2010 Accepted 2 May, 2011

Background and Obijective: Poor vitamin D status has been associated with impaired glucose tolerance
and diabetes. The purpose of this study was to compare the effects of daily intakes of Iranian yogurt drink
doogh fortified with vitamin D or vitamin D + calcium on anthropometric and glycemic status in type-2
diabetes patients.

Materials and Methods: Ninety patients with type-2 diabetes were randomly allocated to one of three
groups as follows: groupl: plain doogh; group 2: vitamin D-fortified doogh (fortified with 500 U vitamin
D3 and 150 mg Ca/250 mL); group 3: vitamin D + calcium—fortified doogh (fortified with 500 IU vitamin
D3 and 250 mg Ca/250 mL). The subjects took their respective doughs twice per day for 12 weeks.
Anthropometric markers (weight, body mass index, and waist circumference), fasting serum glucose
(FSG), glycated hemoglobin (HbAlc), and homeostasis model of insulin resistance (HOMA-IR) were
measured before and after the intervention.

Results: In both groups 2 and group 3, the mean serum 25(OH)D3 level increased significantly
(P<<0.001). As compared to group 1, in groups 2 and 3 the decreases in FSG [-12.9+33.7 mg/dL
(P =0.015) and -9.6+46.9 mg/dL (P = 0.035), respectively], Hb Alc [-0.4+1.2% (P<0.001) and -0.4+1.9%
(P, 0.001), respectively], HOMA-IR [-0.6+£1.4 (P = 0.001) and -0.6+3.2 (P, 0.001), respectively], and
waist circumference (WC; -3.6+2.7 and -2.9+3.3, respectively; P<0.001 for both) were significantly
higher. An inverse correlation was observed between changes in serum 25(0OH)D3 and FSG (r = 20.208,
P =0.049) and HOMA-IR (r = 20.219, P = 0.005).

Conclusion: Daily consumption of vitamin D-fortified doogh with or without added calcium, improves
anthropometric and glycemic status in diabetic patients.

Keywords: Vitamin D, Calcium, Glycemic control, Anthropometry
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