[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

olpl 218 gluo g 435 pele alxaV
A0-1+8 Slino IVAY b 4ol g o oylos (piian Jluo

B (3o 5 0T Aoz 1 Serniammns Sl (s 25Ul 50! 13 D (ymoliy g Cnridg Sgute i
D oliug b pundS 9D (poliog b oudd (o€ 90 ouias <l jo ¥ g5 (o ol ylows 5o
S’ gy

Wloges 015 cob Lo ¢ oM e Fazme sole drem 458 o)l o Sl Lo, 5 o) gumly aseede ool Can i ¢ s
o, i . . .o \ A
LSJLQ.:.LMJ 20 ¢ LS"L“) LS.]L.» o ¢ o)s 65}'“

Ol el esiinge S (S5 pole oKl ( lie mlio 5 4385 pole 0aSlisls «)5aS Slie mlio g (laudss Slidos gl @ dss Olibed 09,8 -)

A Sy pode o8l ( e mlis g andi pole uSiils (auS ol mlio 5 gladi Clidos giinl @dss Dlidss 09,5 Laily  Jgtue odingsi =T
neytr@yahoo.com : S iSUl oy . S

Ol Ol bt Sk S5 sl oSS Sl 035 s T e, s ¥

Ol s s (Sb pole o8y wyiss g Cudlagy 0aSiils (335 pyle PhD (ggoeiils -

olrl ol e é‘"’)" psle oKsils ‘LS'-“:\'& &'L"“ PRRE l“ﬁl"" 0aSLails (jgiS ‘_,’_...L.‘xé é‘L"“ 5 $lads Slided gl (hgzmiils Dlidod aeS -0

ouS>

D cpeeliug 3l i (sl andllae ol eI sotps (2B Calis e 5 o)lse sl o Saiens Sloll a8 il 5l iBu g dlslu
2 plml Vs (ol hles (ol el slacaslis 59, 2 pedS D9 b ol L olpen (3L

4 00S 855 ol plmil Vo ggs (ulis Al YeoF e 550,50 A0 (59, 2 5559 99 (Bolal (b aloLIS cnl i hg ) 9 Slge
Gy ;20 (PD) ool 40 0aisS 8l )0 09,5 ) L ol e (g, ;0 YO« Ml (g kay 90 )Eg0 00iS bl 10 09,5 ¥ &y Bolal & e
Ussls s ;2 ::DD) D (roling b ool (8 £93 0uiaS Sl o 09,5 ¥ (525 o5l LB D (paliyy (g0 epundS 10+ migicssl>
b+ TU Sgl> Sylny 8 :(CDD) pedS 5D croling Loty 28§40 00itS Sy ;0 09,5 ¥ aweddS 10+ Mg 9 D paolisg O+

05 i) A S e plS YO+ g 5D cpnolizg

MLM B J9.~.>) l; 6\.&45..4 \d u—‘-i'jj-’ 9 uﬁ-“)-*-& JL-6 ‘IL-IB « )mb u—‘-i'jj-’ 6L¢bua;>t.u cdale CDD 3DD cj)f 9 .wab
)‘J‘f.u.a (5—]9 J.,.M..u DD 05; L\ MLM L u)j.».’).a_d 9 C Mls U.A.i.’j).l u.:elf CDD os)f B Cals )L)‘Sa.x.o uM.mlS axlllas ‘S‘Ml l)
u&xg_ub" u‘).:.:.!.: -b.adﬁa.ﬁ CDD os)f B (P <~/~()) KW 0O Py u":'i’j*)‘)—l clale L )L)‘S,..x..o uM.:‘)S‘ CDD 9 DD 05; 99 o 0944

(P= ’/’Y\)Q}:PD 09; )‘ /.A!b

o daid BLol pdS 008 o olodl sloasli 0suge el ¥ gg5 sla 0L ;o D el g b ool (8 90 ailyg, L0 16 S Az
Y KRRV ).qb SS9 0] 0iile (S g0l sl ws oLy
Y g9 Cabd do S gl colgadl Dol g :do3lg auds

doddo

aS ools Hlid gl s axgi 050 ya O)lge dlex cledl s als o Jlas! s o slans o

b (e Xgmy (eigp ‘u.‘.&@,uﬂ Jolis LasQ.:S%_ia—I 3 golass
cdld 59, = LCN) -2 B 0] 5 RBP) -4 Jois,
eigarial (V) 95l 13t ool (sla STy 5 crged
o oSl el Gy (S s o a5 (OPN)
Ol 4 358 g0 unSTgeS LAl el g ool sl
3985 50 (6 Sesle ol piasns 9 Gl (o (i,
crdml 4 Cunglio )] JLis 4y gtz il 4 Lol Slo

P55 50 o el i 3t JLsd g St
I8 Sl 438 Glaasie ax g 0550 Yool Cubo ()l
5| ol sloasls a5 wlesls i Slalllae cansl 4t
sloasll wle 5L sla LaiSly 5 La S g alox
S Vg ol )l S8 i (St Sl e
Selpee slasylons 5 (Bl b pLabl )l 5 oS gl (V)
heabks 5 olgl an Snglie (Seoten Sl! J8


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

OhSar g 0305 1 oy i [ yaolis g Cumdg Sgupge 30U

a5

g, g olge
Lo o aalllne 4y 595 sl ylxs 5 aalllas >l
LY g9 cubo e 0 .(0)) ol ond ools 7,8 (6,500
39,9 sbajlome (2Bl b pd 4y Jlo Yo oFe i 0390
OgF 8 5l Wog Sjle 9955 slayline ol aslllas 5l
pae e s gl 4o 126mg/dl 5 5V slesl
S L sadg il slackdl ws b JSlag)ls B pae
D iy olS ol s oS e pte lind
B as pae @ lloe g4,-5 5l LB ok ¥ Jsb o VIS
LD oeeltg paddsilio (59, 2 9lgs ogill a5 a5l
539 7 45 (sl 5t 0 e )3 1 oy
(Jle ploie a) Sl S 51D (el o e
5 A3 sae 4 ba e OS] Lo (suS sl Lo
o Slacal g aalllas JS5gp uw (o & slos lows
sl oo, Lyl 5l g ol ools 7,0 (Basss e85 5 6l
Glazaa ¥ ooyq0 S a8 jlas o s and s oS
5 LS Cale, 4 pike o] b ooiiS &S, a5 ) run_in
s (55 0yt g iy Eallad o 3E il o b Ll |
035 V5l 552 3l 555 s 99 9 (Bolal JS 4 laaiges
e YO+ o,y Y 00 S il 1) 05,8 st axlae
Gk ¥ ooauS il 1Y 09,5 «PD) oolu £40 (55
R e T RE
¥ 05,5 .(DD) s o3Il (JB D3 eling (9 5 el
Ly oad i £95 6 i) oo YD+ (g ¥ ouisS by o
peedS 05 (ke YO 9 D3 (peling (Mol (o 9215 O -
Jsb 4 azan V¥V Sue 4 dlzlue (CDD) g,k 2 50
B A Ladiges (coafy <8bys 9 (o pdy Oliee el
slaads .(VY) as ol cawl sad ool 7,8 oS
alllne ol el o ol lis ) USE o aalllae US55
Omeling boad (28 99 9 ubs (Slindow 059 I (A5
9 andss Slidod giind] @B aeS )3 Cgas Ca D
NNFTRI) ool 045 5555 olié aulio

ol (F) il oo 7y hae K _iulosl Jo e yo
el Lo STy el a il oo el (Sla i s
wrgar ol (T 5 Jub 055 T gla sl b Sy 51
(F) Wgt IgG uligyl

Sl 9 05 predlS jliwgan 55 sage A D (eelig
et ot e ol (59,0 o Lai 5 plgsial a3,
oo S hasd 5 ledl ws b 0525 D (el g (onndS
2 el 00,5 Gz vg 3 A ]y ol amy o el
20l SlaS 5 5D calitng ado 15U e Slalllns
Tl Lo s(0) ol o0 00l (ylas giul 895 YS! gl
slegazli g9y = D reling <8l o ohe 5
3,8l 5l (Hlime Cma S 0 e bl JLbigall
(F) 20,5 G55 (ko

D (el el 9b e bgyye wlel 5929 (ol b
men a5t tage el U Sl il Slalllae o
D el Jlis! 156 5,50 50 sloaisS &l S ue
ol sais sas el o eyl WS v
L ol L)l 5 SeomcdlS Cundy (59, 32 pelS b0
o5dlny Ll (o) 2 9 S 3 90 5530 Sratn D2l
ot 8L 0 S 45 Wilos S slgitigy lilllas 3l gl
G Sl 3e,m ol JLss 4 g gl csglie (s,
Colex 5550 ol 5l Oldllas 51 (S5 (V) o)l dadlrs
St Sl 1 S JoSo 4z S1.(A) 0 (o
o (CRP) C STy g,y lasl yy 00 suomins
Sabs o Saea LD Gelig g pedS L3 () 0l
azils 56 0T gy e Secaiams letl! Yzl 5 (1)
il

5 el 5 D Celig codly s g llae il Lo T3
g Rk Ghlem n 1y oad (28 E95 @)k I D (aling
Omoling ailygy il o Sl 3 ol o .(VY) walesls lad ¥
P slearls bty n 65 peelS Qe L LD
oo L La i Sanol dlex 5l casl 9 Satts 0l
el 00 gy )5 ulal g Corax


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

vy AR ul.wm) 440[)0))9 A a)‘.o.o.f; ‘rv.m JL» ‘U‘)”‘ u.’lJ& éil.u.o 9 4.:.).:) ra9l.c 4\17@

GBA)Y g9 (ubs 6 b god ung b

|

RUN IN 6,90 aiin ¥

!

S w3, ( 2ilesl sl b))

anlllas 9,5 50 559 955 9

olas 5o 4’ slola

J

(55 Y+ slaws) ools gg9 (585 YD frabig boad (& g0 9 peelS Load (28 g0
(L YD plig

dslow aan VY

J

adllas LL ;o (5500

laoals }ﬁJLﬂ

oS5 Sy o andllas b ) S

AT s =S o3l ugSas 58 HPLC b, 5l oolau il 5 xSy oy, (B Biisloj] (b ouwyy
IgG 4 IgM (hsCRP) YL ol L C XSy (pusig Cnglie (V) Cwl 0l 00ls esgi (6,500 sl 4o
ol (R D9 S ) ool Wl L p A Cwglie b))l silwgen oo 5l oolitul b (dgeil 4
YTl s (Ol el 3T o)) ools 8 K00 sl yo 45 canl oy (Db (VY) gl
(Selecta E, Vitalab, Holliston, The Netherlands) L pys D yuolig oS g,0ue YO cdale (V) conl o


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

OhSar g 0305 1 oy i [ yaolis g Cumdg Sgupge 30U

aA

NP y5,9) Social Science (s ,Lal 158 0,5 5l sola ol b
A pll (IL 681805 SPSS Inc. (Y- + Y

baisly

Sl 3 JolS ol (S0 S8, 5 aly) el
polie 51 B Ll (VY) el oas ools 7,8 (6,550
5 aslllae £9,5 )3 (s ytez Nl g (Sloortign sl asll
dw ol jo Aol aledbl el oads ool iV Jgo
sobay S IL-1B 5 )50 4o 52 cllad (g lo sxe Dl 09,5
39 5 b DD og )5 avslie 0 PD oy )5 o (5,00 cne
)CDD 5 PD (cLnog, 5 ey S5lis Lol (P = +/++ %)
(P = +/0YA) CDD 4 DD slacg, S s b (P=+/-q-
o adsl polie Jlasl Gl Bis gl cilas 05
Lo peio ol canlllan bl olis 55, 1 loaslis
b dlie o2 b 55 laog S ()les 5o

90,2 0D by Cunog alsloe aan VY 3l o
YL cobls usl ol ol 45 8l Sguge CDD 4 DD o9 5
09,5 99 ;0. (V) Cwl €90 10D eling sonl)d s
JL_1B JL_6 RBP_4 (55 pmd (slocdale CDD 5 DD
LS (g loixe jodas 4l olie b aslio ;5 hsCRP
IL- 5 (50 Sloadld sl (o895 (e Sglis 8Ly
L ool Conglio o3| Slpaeis oot 5l amy 2> 1P
LS as ol L asile SU b e iliwgen Joe
g 5o DD 0g,5 b auslio ;0 CDD 64,5 ,o hsCRP
oy (P = +NFY) 595 o 0 09,5 90 (o glas Ll
0955 99 (5o (2SS 93l 9 IEM )3 (5)locxe i3Sl
2 3 ge )ldine gl iz e al oad Son 300
0595 ayles s 5l am dwog S ()3 iy IEM Sl i
FM) oy 0095 aslad Sl s Ly P = <[V - F) o
s | a5 o sine ol Ll 25, ol @ = +1431)
gl Ol poss o gie (P= /YY) Ol BL o sl
39 PD 095 51 5L (s lo gine joha CDD 05,5 ) (15355
9o oo jlam Dol cnl (o oo 4 g (P = </ V)
ale (SL Hlome iy (o7 wled Dl g 5951
5 IgG (LCN-2 JFN-y TNF-a glaclile (P = +/-10)
DD 05,5 g5 ,0 adgl polas L auwglio jo Lawdy OPN
Jeaz) olas lis g)ls cxe Lglas aan VY 5l aey CDDy
ceils L)l hsCRP L Laeadly (550 yund Sl poss (Y
(r=-/YOY P=-/-\Y)

FaasdsS1sS sl osliiwl Ly 59— 5 0l (5 =S o3l
Start; Diagnostica Stago, Paris, ) o—& 5,—5o;lal
g R ool s Sojla | .(France
Bio Vendor ) LCN-2 4 (Mercodia,Uppsala,Sweden)
Cusabio, Wuhan, RBP_4) s (Munich, Germany
191 5g, L (IBL,Tokyo, Japon) LewM OPN 4 (China

Al plo!
09— )L gige el g5l laor g cis
o la> PBMC : (S g guxiew 9 (PBMC) Jouzxo
Sigma-Aldrich, Inc., St. ) RPMI 1640 S las (0 g
G o 0 Ve Uml L ool JolS” (Louis, MO

7.\ «(both,Sigma-Aldrich,Inc) -pewsle gl - ng/ml
e B ded Ve eng/ml g pide IS gangid
A ools 7,4 M axili> (both, FLUKA,Tokyo,Japan)
30 Sl PBMC ol ools S Siz Dl L (V)
S5 Y x0T celliwell anwsls Uy Sals VY slacoly
oilw a0 YV o celw Y Cos 4 by Joho 9 8,5
2 o 285 13 CO2 gilsSl )3 70 Caghsy jo ol S
G952 Jolt Lan S g5 Jobo 2t 655 ol
@l3¥l el 5l ool L TL-1B,IL-6,TNF-0, IFN-y,
all from Bender-Medsystem o iwd ;0 g 5,z
Statfax ) joo, cdy 9,50 S L g (Vienna, Austria

(3200;Awarness Technology, Palm City, FL

A (6 S 0l
o931 5l eolital b lassls Jlo 5 au595 1 5be] gL cygel
o Jloe slo jmiite o plosl 9939 ol 99,5 5—J5S
obey 909,85 Sl L JUT .aias 3,158 mean £SD SLs
o¥9) 9 Ole)) 9 plxil repeated measures ANOVA |
Ol duslie (gl s (W39 59551 (lgie 4 loys
&l o eola Wl ANOVA (5051 5l (29,5 oy polie
U1 5l 0gils (slaoa S hgasee Jleas! ol 1 s
o Jels ol ley Ol e 09y ol solaswl il ,lgeS
= T30 t o33l Sl eoliiwl Ly aalllas 50 09,8
adoleo 3l oolaiwl L Laosly (6w 90 (e bLS | 0u0,S
5o (two-tailed yg—ojl) ols oo ol oo
Solel oy bl ase o ad 5 a5 o s xe P <e/e0


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

19

AR ul.wm) 440[)0))9 A a)‘.m.f; sp&tb Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) ra9l.c 4\1?90

axlllas ;o 00uS S L 09,5 dw yo o> sla asli adsl polie awslie ) Jous

bo@@é&bosﬁ

LOMEG&&Q%;

P value caD D el ol £99 09,5

- IPAY Fa/a5/Y OV/OED/F O+ IAEFIV (JW) oo
- IAFE OVIVEN /A YO+ . \A A3 Y2 (25 55 0o
-IYYa Ya/\ £0/0 YA/YLE/E ARVAE2 7% (kg/m?) ;o oog5 asLs
Sl AANEY <Y /FENV/E ya/a+) ) (€m) ,oS 550
- [A¥Y AV [A0E- [V -|agE-]-$ by 590 4 oS 90 Cend
-]avs VATEAV/Y (WAZAE=2 70 YAVEOY/ (mg/dl) oy slesl ;5ol5
- [YOf VIAEYV /A AESWN VIO 1O (1) 436505 (s olS g0
-0 VAV/VESS)S VYY/OEEFY /A VAV/OEEY Y (mg/dl) ab g uds
-/yay \YEIPER) (WAE=2NE] V\E o IOEY - - IY mg/dl) oy ,udS s 5
-/a-9 Q- /vEYV/A AVIYEY O/ ANISEY /4 (mg/dl) 3l aiandls b (pafgn gud
SARE! FY/YEA)F frLa/5 O+ /AEAIY mg/dDYL aienils b xS gud

:Ql)Labl

el Aels b s s LDL Vb 4l b (iSg see) HDL waly 3s5lS slfs0m HDAIC wppms Ll 55515 FSGuyoy o353 sl BMI
. U"“L’ 09S & )05 199 Cod :‘WHR A)AS 99 ‘WC ‘..b)..m.lf Sy TG ‘PU Js),'i....lf:TC

Mo slodigas 1o ¢ bl SlogrS g 59, 2 D el
2l L Laassly ol {05 OA) sl oo slogs o
Coles pllv sladsses g, o asdllas 5l ool Caway
P el s S a4y L (V1) 958 e
=0 i g2 L D eeling (el oaS Jooss
(VY) il oaalive
AL cdale 2 slosaliv asdlas g0 5l fol> gl
Ol D eelig 9geS 4 Mie sloaiges (2 ;o 1, CRP
ool il olo IS 50 a5 > 0 (Ve YY) sl 00,5
Losgyls Jolie ;o D reliyg 55k JoSoo 5l oolitul b ous
Ly L Jae 51 ey 50 o 5 | (s 5 05 ol
SBu 50 G Ol CRP o L D el g
30 Hy 0,5 lay Lials (YY) ACU) o544 slacodlye
g s Sl b s 48 ol o e
b Olallas oS Lol SOA) s ssaliee (5 s

=or D oeeling G 4 azg L) ol sla a3l
Elol 95 = 1D el (5 aslllae (l g 23092 03,85
v_cl.: el 00l )‘)_9 )y Oy9 L,}.:LQSJ‘ 6L€bua>Lw

Beber D Geling (85 9)90 50 Lo (s (S

oS aaols las b odsl sl yols ol aslllas s Lo
3% b el b ol D altyg - o+ TU s, 2l
cbale jls e ralS 4y e atan VY Doe 4y penlS
P S S 5020l 50t s BSCRP g Loy (5% yued
Pl b5 mal S RBP4 5 oSy ool o sbe
s hles ;S TL1B 5 TL-6 wiile ol slo S g
51 o] s @ 2l b b asdlas sloaidl, ogd oo ¥ g9
D oraliyg 5 08 o 3l o5 alSinlojl sl olosT)ls
slailis Sl 3,k 5l el slogS o w5 55 2
o)l Slgt o wms o lid |y bawdg s 5 Sl
\0)
o g bS89 55 (g3g0mme Slalllas
Ol e23le 0929 o (49,0 58 LaeS g b 25(0OH)D
o Jlie leie il anals a5 oo mls ol
S35 2 D by JoSo 55 ,Sibles anlllae S 25>
(VF) ol oo asly 55 0 IL-1 ooy rhas 2alS
Lo Js inndS 213 b (5l JoSo 51 (5,8l ot [0 anllans
3 kI sl a5 S g (oo mlaw 9, 2 )
OY) s e i 59 Blsl sllo 5 Gl sladises
aiesge Sl SKbles Slalllas iy a5 cul 53 LLs


http://nsft.sbmu.ac.ir/article-1-989-en.html

.o

£

59 S9ut U

—ao

/... ) 5

)L.u;

o

0

. s

)

‘)K.o.ba 9 o

o

i 0= 5% (VAONY ¢ 177)
WD e <0 e (501 ) sopdures-parred): | ;e T F 4 € A (VAONY 5 1), @f= == 50 @D € dd (VAONY 5 3FT) , mée =9 50 qad € ad (VAONY 5 1T)

Sjeem) €| A el AT rve 0 €@ (HO) ST 04 T 60 €@ VINOH: (AP ov[ woée(

031 (18) QUATF AQAL AMVAFAUL  YA4e wd/A F4AML AMA F A\ VAL - AYIA F AL b/ F A\ “Q\/- Abb/+ YAG/- Q4% bdb/+
N3 ('1/9) Y4l F\ Vo F44l N0/ Ad e F AA 43/- F Ve 4\ 4N F Qu/ WYl F AN QL -/ Adel Ade/s LYY/ VAl
D (1/9) Y4/ F Qb/A A T4l a% Adl+ F WAL SYRESN VY Adel Q40+ F AN A FANA PR AQAL Aol QAQ/ cdele
A-NT (1/3W) L4FAA04 WIAYATFAILY ALy Aod F VLA AULF /444 YOA/- MASUFVIAYA  VIVAL F b/-44 Y43/ Ad3/ AVA/ ASY/- AAA -
0-ANLL (/80 VSAAFSI4\ 4 MAVAFY/WAL  bde/s MOV F A AV 4IAQL F S/A-A ASA/ VIV F JIA6A Q44 F 4IQ0A Yoy LA A4l - 43/ CA
9-11 (7/5W /b 4F41A00 MGIFUY A A 3I4A F VISAL My F VIO Aeele SVIPE VYN Q0L F 40 Yool AN/ ALQ/- 44 You/-
-1 (1/8W VAAF 344 AIVALFAAGL QAA/ Yide A F N4 M4 F AN Leefe > QAAS F LY AI3Q F H/90\ Aol MRIE AbA/ IRVE Aol
NdO (1/8M QIVAFINS QN AFSIA4 bAAL YIe\ F AIQQ V8L F AQ b4/ A0 F 4144 YIVA F 40 VR 98 - A9/ A/ K
b-d T (181 AGAF A9 VATA/O4 AeAle MYV F A4 JUAYREVAVY Leefe > SIAN F AIOQ YU F VAL Aol A< LA/ 04/ WA-/
NOT (1/81) AQF AVIA 4 I\F\4/A 449/ L F AV e F AN A9/ Q4L F bb/A Yoo F AAA Vel A-A 449/ JYVR 04N/
|oFeer Y (/81) VAYF 49\ AISUFSIOAN 4 AIY4 F Q/Q -\ 4I%Y F b/49\ Ceefe > AIVA F VIAY VB0 F -0\ Veefe > Yy 440 Ay (Ae/
IO (1/5w NOFAIA MAFH/A 44\/+ /4 F AL ALF B/ Abe/e My F AIQ QN F 4\ QL) AAb/- 04/ AS\/- AQ-/-
VINOH QN\FA/A MAFOI0 Vool Y\ F AL QN F AIA Ade/ ALA T ALY N F A AVAL ool Leelo > byl [RRYR
NA () VIAFAIOA AAFYI4A Al b F A -1AA L F LA ool Yib F QA Yo F /34 4 Ceele > AN A3/ ool
£A(HO)ST (1/10wu) Q34T 4/ 4 JAFAIAA PR MYAT 3/44 4IVA F AIAA Leefe > AAS T O/34 Qod F SI4A Veofo> Leefo> Leefo> YAQ/ [RRYR
ef Fev od e e od ef Fev od
giial o od od od
ad aa aaop

<0b ey oD e o e € 5 Comy e | ory<r

[ ¥72-2T-G20zZ Uo J1Jenigs 1jsu WoJj papeojumo( |


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

AR AR ul.wm) ‘\AL’°)-’9 A a)‘.m.f; er.O.ba Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) ra9l.c 4\1?90

Cdled g JoSid ;0 gy Sl puadS 09w (YR)
(V) 05850 Yl (JsSge 035 b (eiSismol (Saselsen

o SSgmal o Sologxe LIl yols aslllas o
ol CDD ¢ DD 04,5 )5 ¢, RBP-4 alS' L ol o
elizg 51 sl 2lin S i oS 45 am
raealS 09y S (oo Joe (dgudl 4 Cueglie (59, » D
5o pw RBP-4 clalé (59, ;o (Bman jo ,0 ting
ololid 2S5l S olgie RBP-4 1,51 .50 (6 i
(V) wbso Gl Y 65 gubs ol 3l jo aS canl ouls

l_:D u—uOl—A-'j Veoo IU 4.:‘)5) UBL)J ).._>‘ ax]las e
oo eledl lalpl ool Jlade 4y S col (6,558 v
Ol a5 cewl oul ools lis pizmen (YY) 055 oo b
o s YU cde 4y cubo ol 3l gl b 5 0 OPN
555 5 L (V) a5 e gy T3l (5 55515
) 2l als wiz 55) 2 D el 280 (AL
Sl o aS 0gd g0 4idS (Cowl 00l odalive asllas ()l o
el 03 LDy OPN ol (6l 0 D (yeling 5YL
Sl s basd 5o Sglay ol 58y o 51 g PD 0g )5
293 50 (xSl Jleial il Sl gz 00y
0595 by IEM gSine bl | 115 el o] s
(Howl oo (5,155 Y - oo Ohlew o o>
ol cdar Blie ;0 IgM Colign! b slagob sl
A 3oy aisl pl Coeal (YO) o)l sladlore iis
)18 (6 i (o

LBl i pd Hlosine (225 3550 50 Lo slaazily
VY a3l 0,90 S 5l a2 DD 4 CDD oy, 5 g0 4o
bl a5 (H90 (= s)lom L a5 ol ol
sloul jo el Jole S 580 pd ol ES pazd 5
o ol S e ol ol Loy 2555
ol 518 oaums iiSTy S oole (pl cawl ooly lis aslllas
Ll g0gi o ol yiion ol lulyl o a5 ol
(YY) 5 bCRP L S0

4295 Oed (sRbs Ollem )3 el (i ped 2alS
Vsl (2)lse il Sy Sl il o O] il 4,

A s e g o S o 55E el (e
Sl as s anas o olis Rkl valgs Jl> e
sl g 958 6 Semilbe D eeling sl g, b ad
asle alBre sl S g adgi dez 5 L talS ool
oS S =5 Jwle g IFN-y g TNF-a JL-12 JL-2
Oizme 9 (TV) 0aad (SoleS (gl S slajlg SLe
(YF) 052 IL-6 4 IL-1B
V) w209 03,5 (5155 (ks Glhlew )3 1, D el
S [VCN ST S PRUE IR R T S B I L
Crz el GorlannST g SIS Cbls p gy el
WS 50 355sS ol 5l g 0gd pe (Mas lashes o 5]
So—te |y Gedomdl & Sl 4l 0 S (o0 1S5l
0S92l 9 D aling g (e SIS Joos L
Jeosss I Yazo| ol s saslie bLS )| s
] iy Lo S 5 Sl b ) g
el oo el (VF) 09 e IL-1 § TNF-a ,.Lx5
el G GlagS g Sl hass el D sl
55y 45 LT 5l ogdley 055 00 095 HexSSsnol 595
(YY) aoloass (S:L.»L.w Lﬁw}uaT 0y 4O D L}Mla.)j
D el ig (oS aue 60 -Y0 g a5 o b Jl o
el 03,5 aolbi ) asdllas ool bl Koo alKaules]
(YA)

)‘ e ) PD l.> MLM o CDD 05; PRS- u,...S;}..:oT
A_QJ@A ul_....o )L)u’_..sus usl&u e 0095 u‘),..uu J.n.\:u
bl o an aSlys o (piSigmal saims il 3G oyl
D u...aLuj LdeJ.uJL; .‘oe.vj.aCDD 05;)0)*“..4 p......lf
Slop,dgpl Glallas 31 golass ;o .0)ls casyli8l oo )il

390 Slodiges o ;3 Vb (JoSge 59 Sl iSigmo]
89_:‘ )‘ Y| BN L: ‘5’9_> 4y Sl 009 uJLs‘- ey
35 B gl 4 ol Sgage 5 Sadsplie pgiin


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

e g 035y oyt [ el Condg Sguge Sl

YoV

45 29 o Sleiiioy 09 05 (b3 D by a4
LS Ebile lsic 4 A-—YYonmol/l 25 (OH) D cdalé
PESRVR AU AR [ [ LD WSS SR
29,5 Gpogi Gm laow) 2 5o b

Sl 0 aan VY A S gl o (6 mS Al leie 4
e slapazls sy Sl oad (8 g9 &l
it sl i S 5 ol 005 ¥ g5 s oo
Sl aiile olgdl s (S g ol rolidl as
Sleyd slahy) conl Sen addllae (pl gl 098 o
s> ) Gl 85 Lol sl sl sl 1)
a0 @l il iy (S s
&l Sl

loss Al ymials sadbobl 5l Alie ol
Pz Sl pegmatn olml Snbs el el 5o
S 50 )il iy Al 25 GBI Gl (el
asllas sl o oS a8 ,n e a1 093 o 08

il so ppis

References

. Spranger J, Kroke A, Mo" hlig M, Hoffmann K,

Bergmann MM, Ristow M, Boeing H, Pfeiffer AF.
Inflammatory cytokines and the risk to develop type
2 diabetes: results of the prospective population
based European Prospective Investigation into
Cancer and Nutrition (EPIC) Potsdam study.
Diabetes 2003; 52:812-17

. Kobayashi K, Inoguchi T. Adipokines: therapeutic

targets for metabolic syndrome. Current Drug
Targets 2005; 6:525-29

. Nomiyama T, Perez-Tilve D, Ogawa D, Gizard F,

Zhao Y, Heywood EB, Jones KL, Kawamori R,
Cassis LA, Tschop MH, Bruemmer D. Osteopontin
mediates obesity-induced adipose tissue
macrophage infiltration and insulin resistance in
mice 2007; J Clin Invest 117:2877-88

. Hansson GK, Hermansson A 2011 The immune

system in atherosclerosis.Nat Immunol 12:204-212

. Mathieu C, Adorini L. The coming of age of 1,25-

dihydroxyvitamin D(3) analogs as
immunomodulatory agents. Trends Mol Med 2002 ;
8:174-79

Shab-Bidar S, Neyestani TR, Djazayery A,

EshraghianMR, Houshiarrad A, Gharavi A, et al.

Regular consumption of vitamin D-fortified yogurt

95 55,5 o sl a4z BB 5k a5 cobis Do
A8 aS ae o cewl ool ooly lid ogd 84Sy
oSl o Sl b Wil oo gk ped 2L YL o
) b ot sl et ol (g (TA)25d
AL eyl Sase alol> (a8 LSl s d e
Oy gy 0 55 Jlie ;o Lulul a5 5g: walys oS

(YA) aizin pylin

el gy adBloe (S ST b))l coles o
45 ot 0oy )0 (ele i ANOVA (905 e Soaitnns
IL-6 5 IL-1 «puiSiss0] «jais youd hSCRP lale T 4o
L U8 05,5) loyd 5 sl s plsae 4 TNF-0
odsod i bl abog e e laie (adlos
Sl Lol sloals Sl g pw (nl 0 (k25 BB g
(P=+/-Y+)

i a5 090wl Jolds adlllas sbocgsgass 31 Sy
3 09> 25 (OH) D cdale Yo /A nmol/l o580 ¢ aszils

les Sloe g3lw wgllae gl JaSo s0sS cdl,0 04,5

drink (Doogh) improved endothelial biomarkers
insubjects with type 2 diabetes: a randomized
double-blind clinicaltrial. BMC Med 2011; 9:125

7. Cho GJ, Park HT, Shin JH, Hur JY, Kim YT, Kim
SH, et al. Calcium intake is inversely associated
with metabolic syndrome in postmenopausal
women. Korea National Health and Nutrition
Survey, 2001 and 2005. Menopause 2009; 16:992—
97

8. Gagnon C, Lu ZX, Magliano DJ, Dunstan DW,
Shaw JE, Zimmet PZ, et al. Serum 25-
hydroxyvitamin D, calcium intake, and risk of type
2 diabetes after 5 yr: results from a national,
population-based prospective study (the Australian
Diabetes, Obesity and Lifestyle study). Diabetes
Care 2011; 34:1133-1138

9. Grey A, Gamble G, Ames R, Horne A, Mason B,
Reid IR. Calcium supplementation does not affect
CRP levels in postmenopausal women—a
randomized controlled trial. Osteoporos Int 2006;
17:1141-1145

10. 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


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

Vv WY e dolioss o o)lasd qoiin o eyl i glio 5 44355 pole dlia

11. Nikooyeh B, Neyestani TR, Farvid M, Alavi-Majd
H, Houshiarrad A, Kalayi A, et al. Daily
consumption of vitamin D- or vitaminD_calcium-
fortified yogurt drink improved glycemic control in
patients with type 2 diabetes: a randomized clinical
trial.Am J Clin Nutr 2011; 93:764-771

12. Matthews DR, Hosker JP, Rudenski AS, Naylor
BA, Treacher DF, Turner RC. Homeostasis model
assessment: insulin resistance and -cell function
from fasting plasma glucose and insulin

concentration in man. Diabetologia 1985; 28:412—
419

13. 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; 77:341-346

14. Neyestani TR, Gharavi A, Kalayi A. Selective
effects of tea extract and its phenolic compounds on
human peripheral blood mononuclear cell cytokine
secretions. Int J Food Sci Nutr 2009 60:79-88

15. Panichi V, De Pietro S, Andreini B, Bianchi AM,
Migliori M, Taccola D, et al. Calcitriol modulates in
vivo and in vitro cytokine production: a role for
intracellular calcium. Kidney Int 1998; 54:1463—
1469

16. Inanir A, Ozoran K, Tutkak H, Mermerci B. The
effects of calcitriol therapy on serum interleukin-1,
interleukin-6 and tumour necrosis factor-
concentrations in post-menopausal patients with
osteoporosis. J Int Med Res 2004; 32:570-582

17. Jorde R, Sneve M, Torjesen PA, Figenschau Y,
Goransson LG, Omdal R. No effect of
supplementation with cholecalciferol on cytokines

and markers of inflammation in overweight and
obese subjects. Cytokine 2010; 50:175-180

18. Schleithoff SS, Zittermann A, Tenderich G,
Berthold HK, Stehle P, KoerferR.
VitaminDsupplementation ~ improves  cytokine
profiles in patients with congestive heart failure: a
double-blind, randomized, placebo-controlled trial.
Am J Clin Nutr 2006 83:754-759.

19. Gannage’-Yared MH, Azoury M, Mansour I,
Baddoura R, Halaby G, Naaman R. Effects of a
short-term calcium and vitamin D treatment on
serum cytokines, bone markers, insulin and lipid
concentrations in healthy post-menopausal women.
J Endocrinol Invest 2003;26:748-753.

20. Cigolini M, Iagulli MP, Miconi V, Galiotto M,
Lombardi S, Targher G. Serum 25-hydroxyvitamin
D3 concentrations and prevalence of cardiovascular
disease among type 2 diabetic patients. Diabetes
Care 20006; 29:722-724.

21. Timms PM, Mannan N, Hitman GA, Noonan K,
Mills PG, Syndercombe- Court D, et al. Circulating

MMP9, vitaminDand variation in the TIMP-1
response with VDR genotype: mechanisms for
inflammatory damage in chronic disorders? QJM
2002; 95:787-796.

22. Van den Berghe G, Van Roosbroeck D, Vanhove P,
Wouters PJ, De Pourcq L, Bouillon R. Bone
turnover in prolonged critical illness: effect of
vitamin D. J Clin Endocrinol Metab 2003; 88:4623—
4632.

23. Nagpal S, Na S, Rathnachalam R. Noncalcemic
actions of vitamin D receptor ligands. Endocr Rev
2005; 26:662—687

24. KhooAL, Chai LY, Koenen HJ, Sweep FC, Joosten
I, Netea MG, et al. Regulation of cytokine
responses by seasonality of vitamin D status in
healthy individuals. Clin Exp Immunol 2011; 164:
72-179.

25. Ziemke F, Mantzoros CS, Kadowaki T, Yamauchi
T, Kubota N, Hara K, et al. Adiponectin in insulin
resistance: lessons from translational research. Am J
Clin Nutr 2010; 91:258S-261S

26. Kadowaki T, Yamauchi T, Kubota N, Hara K, Ueki
K, TobeK. Adiponectin and adiponectin receptors in
insulin resistance, diabetes, and the metabolic
syndrome. J Clin Invest 2006; 116:1784—1792.

27. Lee S, Lee DK, Choi E, Lee JW. Identification of a
functional vitamin D response element in the
murine Insig-2 promoter and its potential role in the
differentiation of 3T3-L1 preadipocytes. Mol
Endocrinol 2005; 19:399-408

28. Sun X, Zemel MB. Calcium and 1,25-
dihydroxyvitamin D3 regulation of adipokine
expression. Obesity (Silver Spring) 2007; 15:340—
348.

29. Lara-Castro C, Luo N, Wallace P, Klein RL,
GarveyWT. Adiponectin multimeric complexes and
the metabolic syndrome trait cluster. Diabetes 2006.
55:249-259

30. Banga A, Bodles AM, Rasouli N, Ranganathan G,
Kern PA, Owens RJ. Calcium is involved in
formation of high molecular weight adiponectin.
Metab Syndr Relat Disord 2008; 6:103—111.

31. Muoio DM, Newgard CB. Metabolism: A is for
adipokine. Nature 2005; 436:337-338

32. Scatena M, Liaw L, Giachelli CM. Osteopontin: a
multifunctional molecule regulating  chronic
inflammation and vascular disease. Arterioscler
Thromb Vasc Biol 2007; 27:2302-2309

33. TakemotoM,Yokote K, Nishimura M, Shigematsu
T, Hasegawa T, Kon S, Uede T, et al. Enhanced
expression of osteopontin in human diabetic artery
and analysis of its functional role in accelerated
atherogenesis. Arterioscler Thromb Vasc Biol 2000;
20:624-628


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

O

Vo

34.

35.

36.

Neyestani TR, Shariat-Zadeh N, Gharavi A, Kalayi
A, Khalaji N. The opposite associations of lycopene
and body fat mass with humoral immunity in type 2
diabetes mellitus: a possible role in atherogenesis.
Iran J Allergy Asthma Immunol 2007; 6:79—87

Lewis MJ, Malik TH, Ehrenstein MR, Boyle JJ,
Botto M, Haskard DO. ImmunoglobulinMis
required for protection against atherosclerosis in
low-density lipoprotein receptor-deficient mice.
Circulation 2009; 120:417-426

Danesh J, Lewington S, Thompson SG, Lowe GD,
Collins R, Kostis JB, et al. Plasma fibrinogen level
and the risk of major cardiovascular diseases and

nonvascular mortality: an individual participant
meta-analysis. JAMA 2005; 294:1799-1809

37. Maple-Brown LJ, Cunningham J, Nandi N, Hodge

A, O’Dea K. Fibrinogen and associated risk factors
in a high-risk population: urban Indigenous
Australians, the DRUID Study. Cardiovasc Diabetol
2010; 9:69

38. CarrME. Diabetes mellitus: a hypercoagulable state.

J Diabetes Complications 2001; 15:44-54

39. Zittermann A. Vitamin D in preventive medicine:

are we ignoring the evidence? Br J Nutr 2003;
89:552-572


http://nsft.sbmu.ac.ir/article-1-989-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-24 ]

Iranian Journal of Nutrition Sciences & Food Technology 105
Vol. 7, No. 5, Winter 2013

Improvment of Vitamin D Status via Daily Intake of Fortified Yougurt Drink Either
with or without Extra Calcium Ameliorates Systematic Inflammatory Biomarkers ,
Including Adipokines,In the Subjects with Type 2Diabetes

Shariatzadeh N*, Zahedi-Rad M*, Neyestani TR*", Nikooyeh B!, Alavi-Majd H?, Kalayi A', Tayebinejad N*,
Heravifard S*, Salek-zamani Sh*, Soleimani M®

1. 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.

2. *Corresponding author: Associate Prof. (in Research), 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. E-mail: neytr@yahoo.com

3. Associate Prof, Dept. of Biostatistics, Faculty of Biomedical Sciences, Shaheed Beheshti University of Medical Sciences.

Tehran, lran.

4. PhD Student in Nutrition Sciences, Faculty of Health and Nutrition, Tabriz University of Medical Sciences, Tabriz, Iran.

5. Students’ Research Committee, Dept. of Food Technology Research, National Nutrition and Food Technology Research

Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Abstract

Background and Objective: Systemic inflammation is thought to have a central role in diabetic long-
term complications. The aim of this study was to investigate the effects of vitamin D either with or
without extra calcium on certain inflammatory biomarkers in the subjects with type 2 diabetes (T2D).

Materials and Methods: This was a double-blind, randomized, controlled trial conducted over 12 wk in
90 T2D subjects aged 30-60 yr from both sexes. Subjects were randomly allocated to one of three groups
to receive two 250-ml bottles a day of plain Persian yogurt drink or doogh (PD, containing 150 mg
calcium and no detectable vitamin D;3/250 ml), vitamin D-fortified doogh (DD, containing 500 IU vitamin
D; and 150 mg calcium/250 ml), or calcium + vitamin D;-fortified doogh (CDD, containing 500 IU
vitamin D3 and 250 mg calcium/250 ml). The changes in inflammatory markers were evaluated.

Results: Compared to the baseline values, highly sensitive C-reactive protein, IL-1p, IL-6, fibrinogen, and
retinol binding protein-4 concentrations significantly decreased in both the DD and CDD groups.
Although the decrement in highly sensitive C-reactive protein and fibrinogen was more in CDD compared
to DD (—4.0 £ 8.5 vs. —1.3 £ 2.8 mg/liter, and —0.40 £ 0.74 and —0.20 + 0.52 mg/liter, respectively), the
differences were not significant. There was a significant increase in serum adiponectin in both the DD and
CDD groups (51.3 £ 65.3 vs. 57.1 + 33.8 pg/liter; P < 0.05). Mean adiponectin changes in CDD were
significantly higher than in PD (P = 0.021).

Conclusion: Daily intake of vitamin D-fortified doogh improved inflammatory markers in T2D subjects,
and extra calcium conferred additional benefit only for the antiinflammatory adipokine, i.e. adiponectin.
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