[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

YOY-Y#Y (Foylak) V¥ 6,90 N YAV Caligasa 4l — (1305 9 3 ) 5! ptd galio 9 cubis dlae

gl 1 v ! g lgid! ¢ ol gl Caoglio 9 DASH (10 o3 5y 31 (o g 39
A Gl (Ilo T )15 S 30510 ,,b cobid o

Tosly eelend deml < il @l s sl Lo & b 0,85 ¢ esens 05 sae (| anole Wlls s dIse

oS>

. e

 (Dietary Approaches to Stop Hypertension) DASH . 1ie 50 S s sl S o Lo il G tandas
5 (high-sensitivity C-reactive protein) hs-CRP « oJsil cwslis » DASH 108 5, Sl e Ga
A Cl?u.\ 1L Cabs 4 e 0L e o3 SISt ezl gla e LS

el 6l ol cobs Lasis gl,L YA B YE atis 534S o)L 03 VY (g5, » sl b oLl cplila by,
V1) DASH sle 5, L (£) J =8 Slres S 5l S bl Cjson QBSOS L0 Ad |l g el el
&_JJD:VS L;J QYW 9 cJAls CJ‘)LG cudf.\» ‘Lmj.:ﬂ )‘ J.C DASH&‘J\.@ ﬁj) LA n)‘: U.MJ PLEYY 2 L;‘j" <jb
BESISL ﬁ.)uw (’;L;?A Yeve A‘JQ.AM. ‘u&ﬂij IS 4.:1..45 CJ‘)LG cd)JL«.ls ‘JS 0y cCLMIr‘ Sy vS.xJ\ﬁ:L?uj 034
)\ /Y" U /Yo 9 U’?«'i:jﬂ )\ /Y' U /\' chJ\:.a}_‘JS )\ L;jf‘ /OO U /2"_)‘}.:.\5 n‘); &‘J\.@ ﬁj) L .L;ak;é J.AL\:: b
O gl (FPG) sl Ledly ;}lf L;ﬂfn)".b" g atle atin £ 51 g Ml 5o LEL 055 ladiges 5p o
<=L“. cb.w 5 (TAC) Lwdly glaas) u:j <=l5 b b (HOMA-IR) o il Coslie o550 3w sen Jde hs-CRP P
A L;)j@}, (GSH) &556 48

2l 53 =+/A) HOMA-IR Lzl 5 (P=+/+Y qulU/mL £/¥Y 5l 5 ;5 =Y/AY) £ A lea.w (P=2/0Y ¢ 1] s
2l 53 Ve AN) GSH 5 (P<+/+++) mmol/L —Vod/Y Ll ;3 £0/Y) Ldly TAC chle cpioman As (P=2/4Y /)
Sl 53 ol pme Dsle g anl (il J S 65 S L awslis 53 DASH o3 S 5s(P<¢/+++\ qumol/L-\0+/4
5 TAC CEM 33 Sl SialS as S05,s slaanslis Wi Cil lds 50 33 e hs-CRP e s CEM ol s
Shdls LS)"’L;‘M u:"'."ljﬁ\ DASH&\.LP ﬁjj Ajjg DL Lﬁu.a)-l.\:: Lf'j«‘ ASJ\J-)J ol QL;...; JJ:.\S VJ”)“) DL &Lﬁ«um GSH
HOMA-IR jLzel ¢ gl o s cb.w FPG  (grws s &l SIGDM 4 Sl 5556 0L ;3 DASH lde (‘”JLJ b 20
.3)‘} n.l.uj C)L*jl.b.ﬁ L o 4@ )L:_' L;)‘J)Lv L;LAJ.AL:‘: B &‘J.G ngij\ U'l‘ C)\j;\ CM;J‘J GSH(U cb.w 3 cl.a.w.)’bn TAC

SIS ol Ll (sla0l abs O Lad sdalS i b3 ts S 0TS

Ozl Olginal Olginnl (S o sle olSils ¢ gl psle 5 4005 0aSCals camslr 4085 05 8 (e ol Sl S 10—
Olnl oLl lals (Ko psle s (S plze slaggslow 53 4AR 5 awd s Slides S Y

Oyl QLK QLalS (Ko psle o ls o Kb gy 0 a5 Olacl 5 0L 05,8 -V

U.SLQ <YV V-VAY-YVY. UA‘\: AVVio L;“'“:.v’ éjd.:u.a :")Lq_h.c‘ L’.S.:.:J;.: ‘AJJ-Q &zl oo )‘).A ul..sl__s; :")Lq_h.c‘ ‘r;L“ﬁ *
esmaillzadeh@hlth mui.ac.ir : K 5 3SH crny SLES = FVV=TTAVYVA
VAT 0 Y/YF il gy VWAY/NY/ 20 i ol Canal g3 5a fa )G AARATARVER SIS PRRE PR


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

Yoy w9 eolgdd) (Sl geud) Cao glie p DASH slas 2350 A sy glsad g ouf; Jusclaco)

gl IS L oaia A St sl DASH 13 o5,
Jeoeen el ol e by Ohley 53 hs-CRP s
el Sl Mg S e ]
S S 3 Shas glacs 5 (sslin slags lmial
Lo Jbosn 5 sl Colom 05 [TU] L5 8
A 5 a5ss ol esan DASH olie o5 51 6o
4 Ojy Lol 5 0 olis g w dlue Ohlay 53 O3

LYV] sl sy LS
5 elS a2l b Mk o5, DASH lie ¢S
b W sl sl S cd ol @5 S
2l (S8 bl (e el O] el b (1S
e b il 3b s IYECYO] LBl e Ake sdke 3l
4 Cuslie » DASH o5, oljl 5 S 35S
0L 53 s8lhnS) o iabils Gatla 5 ol (o sl
Sda pl b ol sy ool b 4 e lsoL
» DASH 1k w5, Sl ey ol adlias
Sl atls 5 o hSCRP o (ol S sl
SOl by w4 Mae Hlasl OU5 5 solbensT 2l

]

L )
2 ol ilse b b cnl 0B oS s
S esbizal bl 53l el VT4l 3 QLIS e
S Gl TS Gl Gaes e @oleiey e
70 dsl e gllat 38 B3 s b [YA] Lol
SIAs =) X s mhaw slas (0 =4/00)
(S e Olgeas hs-CRP o o ch,ﬂ FIRI(SPRT
WAL s dslns 03,5 8 gl (6,8 VN g o
Ver less cd baw g GDM jaseis L dle £ 0
asdllas @ (oI5 L YA B YE wia s S SIS S
5 Sl s ol 2ol Sh ol e NS 3l
Jlasl Ly YA A s L Olesen sla b5 )
GDM (sl ooy 52 51 S8 Joos pde aile 05
Olpsa S8 0 5 00 Jamd o bl it 5 S8
3 23S 5 el s Sl o SIL
3 e Wl asle 0 pleaty S48 chle &S (ool

TPRVP
OB 8 sl pnsy (GDM) (g)la0l poside s
GV ol 3 lels s bl 0sh bt
Loz pr OLES p s aals a3 o pasia | O S
IV asle ol allan 5y0 Comer 4 e ]
S ssbe Y] s 513 30 o 1 el b eles
GDM ool 6L ool sdile 3L aslisl GDM 333
M BN il e ol 4 eslie 115!
Js5oss Sl sa
SreS A= b5 (HES) Gl epe s 5 gale sle s
o Cwslie 4 e ol0L sk s o pS )5
2 g GRIBL Y E] s ok s s
SV ke opasa (ol gbarls oS
GDM s (TNF-0) Wk b 55,55 ;456 5 hs-CRP

Bl ol VLS

53 (T2D) 53 ¢ 5 Culid by 0SSy L5 e
S esdea [o-V] il Sk ST sledle
ool s ) OSSRl Dl
TACAT Wlosls OLE |, GDM S 1oy st 55 5eilunS|
b i Sl San e SRl L ol cabs
ok 5w S e sl elis 0y
Olsle o3 S o pioman 5 OIBl3g 55 (kS o i
Uome 55 GDM L syl 05 [V e=18] ol ol o
Glrr sladle 53 9 g Culs Ml il bl ke

o] kea S
DUV Sl w5 dex 51 oane slas ol
Gy s DAL 058 skals Sl Jalse Sl eslenad
slein ool cubs Copde gl VAT (sl
o2 A SE Glacely s daolanSt 5T 5l eslinal Ll
Jelss 228 53l a8 4 e g0l b o
IYe=YT] dlokd 5lnST ol (slaanls 5 gl
4 e Obles @l bzl s DASH i oS
Sllas 53 ax S1YY] as slgiy O gulid S
s -l st e O e L e
Gooatls 5 [T0] Spbe ke @il (YE]
el ek sl 0L Y] als Ol S ke
5 Gy &S Ly OLis [Y1] O, Kea 5 Azadbakht


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

(Folad) V¥ 0,90 N FAY Caligasn jl — (a5 9,8 .0yl 5 pad galie g cubis dlae YOf

5Ll asdllae 3505 Hls5L O3 YA QU 5l 5 s B
o) S e wled el suaid 5l as
S YV i) olasl sleasia 5 (7 Sl ST L (gl
Copot OEAS 0S50 (amis YUl S b ssles
L Ga V) Jas glawls 5l (S Gpas gl ool
LA e3ls jasass wia e gl (i 14) DASH
ool oty iolas slael Sl eslizad b sslas Lanass
ek el bl s S g el
pra 2l pll 1 gile dolal (sl Sls
S Sy Gludis 55l 45 anllas 4dss Laase
e R S I ST
03,5 33 o 02 Loy bl 2l ) panass
w5 8 S meediSTe sy b 8 53) O de o 1S
50 esS 53 s Gl (Cadls Sl sl g s
Ao 5 eedSleyy L 05 50) & w3 DASH
CSLEYY Culg sl Gl (Glas Col ozl Wsa
Laged JolS 1y 3D S s 53 ,a 1) e

eSS Ve Jess il 3 b s a5y Ve mg/dL
el 2 GDM jasis S oS8 Sl S8
S5 Y41 23 8 g G el oy el (slaslone
53 GDM «; Sl wiziils 1 25 laslne 513550 53 oS
mg/dL< (FPG) kil gl 3505 s s § L
Lol 5568 OAs m/dLS aele V Lty 55,08 Ao
el ¥ bty S8 5 00 mg/dLS wels Y
SIS 4 oS anrl e 05 gy 5 Jer N Eomg/dLs
GDM (sl 08 (S pske oSt 4wl 50k
sps slbee a0 ol ol s o S e
O o gols,b YE-YA s s dlu £+ BA Lls,L ob3)
el 5 GDM & M 5 5w 2 (GDM L3 aile
855 (Sob Ll s s Lls 1) (odd aiS (glaslne
S ol 5 WSl (i SLSL ol (ol 4nS
Ozl e il Gl sl g s a4 5L
Slas Colrul 4 50 &S (ool 3l oMoy sy Sy
Wiwe 0L pizmed LS s lilwS aslllas ol 3 dizils

(8)8) Al vy & parass

v

_ (LB Y) by

Ga V) Glas ol il

(O ) SR L (S 5 SIS Slasslon (sl s sed &
ot RS addlae syl sg Sleys O el S &S
ob o (55 F+) adllao 2 39)9 (sl b))
{8 Y) G5
> (8)) adllles 5 c85i 5,
(1) Y5 pbe

(8 YA) il Bolas
& panass l
9 J&S 095
Ailae 5,5 \ v

(8 V8) Jye vy panass

v

GEY) S

GEY) S 2
£ )) sleys u,.Sj.wl

Olglass 5 Sy 4ada ) s


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

YO w9 eolgdd) (Sl geud) Cao glie p DASH slas 2350 A sy glsad g ouf; Jusclaco)

3 Sol Sl 5 pale slale a5 Olsle 035 LS
ol b ol o STl 5 S s iU s o
(Seca, Hamburg, Germany)  Jls 515
Sleslial L us s S s /) kg S Loy g Sesll
b olss LS el b s gyl BB, ol e
oo 3 G e wled S (g S a5kl /) em 25y
oS dsle 2o L pdae eSS @ O35
clst e 31 e atis &g lanl st abedige sl oL
02 s 35 e (Rl Vo) AL O ladise
oLzl L FPG sl L3 4 S OLIS o 1 oLl s
s 0 sbls b sles 5/ slst B,
A Sl (Ol wssll S, gles
oAl S LS g e sl e
Coslis s S oL, (DiaMetra, Italy) (ELISA)
Sslbsen oLl dide Jsap Sl eslinal b o5l
Cobe [MV] A5 550 (HOMA-IR) (o sl s slie
5> oS Lug 5 ELISA 45, L hs-CRP o
A& (s S5kl (LDN, Nordhorn, Germany) . s
S eslizal b (TAC) Ledly JlasS] 5T b cos b
P AR Oy PRSP LTS P NP TS
o3 5) eslized LGSH bty o6 = sl [¥Y] s S
IPY]as S eslul L

by s 3 Ol ln rgsbel slafddos 5 420
L Y B R P R
L 3 e w5 s Gl e sl A ol
o sosles Sl il S eslanl wf‘i)@
AP PCH JUVE SR RPN Y P S UV (I T ¢
s S aglis Jine = 5 053l Los S 93 o ine
Doss slosls gLl Gy a3 -5 ol
SS 4 obal gladbl el s eslizal 2 S

25,8 Sy g WV e SPSS ik

laasly

3 es,S 55 e BMI 5 essls)l 31 i 035 et 0k
oSl (1 Jsd) cill gyl pme sl golel L

2 oS el 5 SC s ST slaesll slaesls
Loaly QLS e oKlT 5 sl SalS
adllas ool s S (goslmenr QLIS i poke o2
b el 3 el gl glasses, BB
SIS Sy pske oKl S S AE el
—0VA o)led) 3,5 b L a5l 1 Lol aalllas
DS oS, pld 5l S wbeuls, 5 (IFAL-:
Al A

Sy ol O poa QBAS S L5 s ol b
wis £ Sdan DASH L JaS i w5, O
Jyere o Cdlad U ad il g Ll 51l avass
JoSe 35,5 sbar Jlal OUj aled dal oss | 5
N Som Ol A S Srae Ssp s S
Loy Sis Sogpen odd paew ol bl
4 ol Ol (pizmes Mg s B alas
138 eSS adlas b3 S olie O an des
NESTI RO JFRE R NI B S S Sye
Gt bl p OS85 (gdre slge slacil s
firs Databank, San ) Nutritionist IV | ;! £ Sl sl
Al eslaal Sl slalde gl sds |saas (Bruno, CA
bof Gk n RS e S LI w5 alde s,
Soll el sl Jdsd JB ple slazdls 4
RCIPUS FRPTINPREANC IR S| 25 NN A
IV hdas S 5l 65 100 b lEe o sma J xS
w50 s e SN BN 5 S SVUY
e 5 el bsdin i ki 5| DASH i
N aim aogn Sl 28 3smy nl b J S
s oS e s oe omeS o SV (WS
@ bt 5 el adal O JyadS el
DASH e 55 b 53 e L3 b ol
35 [YOT A spdome 555 53 p S ke Yoo 5l 2aS 4
Ld gpomly S oM gse Sosen s
i g e 51 LliE QWS 0S8 a by
A3 S e

Ol sl o o glpatla 2L

ng;b)\.b\ Al C}J.J: )\ o can b B \.Lb\ Br e


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

(Folad) V¥ 0,90 N FAY Caligasn jl — (a5 9,8 .0yl 5 pad galie g cubis dlae YO8

BRRIRY JJZ'SJDASHn);jJ

faadllas o OBANAS &S i (o0 gas Olas god. ) Jguan

p (£)1) DASH 5, BV 8 s

<Y YV/VE 0/ YAV 01 (L) Olysle pe
AL Vov/a £ Y1 Vod/\ £ ¢/A (e sila) 13
VAV T4/0 £ VoA Ve AV (6;};) Solaub 3l e 05
/AN Vo £\ \/Y Vo £ AN (iji:s) adlas glaml s O3
/4 VY £ Y YV AN (iji:s) asle slgnl 53 O
Al YV/A £ ¢/¢ YV/0 £ Y/0 (Erre 2 (,;}125) &5,k 3l i BMI
Ve ARVARES 7A YAN EY/¥ (e 2 oS S) axdlles (sl ;5 BMI
A4 YyAE o AKYARE A VAY (s 5 05 58) e slgzl 5> BMI
o/v0 Y Y/AV £ YY/00 \ILXVA A=A EVAR! (mg/dL) axdllas gliol 55 aeles & GTT
o/ YWY/LY £ YA/VO Y04 £ VAV (mg/dL) aslas glunl s aels 43 GTT
AL \Yo/ e\ £ VY VVE/0V Vv (mg/dL) asllbas glanl s el aGTT

A 2

el 3 el e ol e (5T (55 B
d’ll (Y d)J}- ¢ P<s/e0 :J\}.A @Laj )J) Ld sdalin C

sl néj.:.; J.Als [

05 e AL SIS Jamd s (GTT £ S 035 4yles BMI
s SDE Sl Laesls 3

s ttest 5l odal Csas e

5 oA Sl wiay Vol el Ll
ax S1ecill (golol by me ol 05 S s iy
e gl s ol glacsls
Skl bl o ool oz Doy S

ca)Lw A3 c&‘.’x& ﬁ cdjj:.wis ‘CL.,;lﬂ.c .L}: -~

Taadlas b o dadllas (HEUIS &S pdi 38 SLACSL Hu dewslia - Y Jgaa

P (n=\1) DASH .5, M=\ Jz8 55

oy \FARIEAL) YraY £ V1) (keal/d) 5 5!
<s/ean) Yay £ v YA 8 (g/d) &l um g S

JAY IERE=A VoV Y (g/d) 59
<ofeany gV £ ¥ Vet o (g/d) o~
<s/oan) LYARE= YV £ (g/d) SFA
<sfran) VY4 £\ /Y YV £ 41 (g/d) PUFA
VIR q8/A £ YV/8 \WA/Y £ £0/) (mg/d) g mds
<a/ren) \ERVE VO/A £ YV (gd) 213 ,b
<e/van) 4/ £ +/4 VA/A £\ /Y (g/d) salws X3

Ay dmdo 5 ol aslsl


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

Yov w9 el Sl ged o glis W DASH al3é an ) il ooy yo iGlyISad 9 o0f; Juclacs

A \ERVA
<ofeany vE/4 + 11/4
<ofrae) \WWAE/N VLY
<o/rany £V £ AT
<sfven) A\VER=-RF¥A
<ofoany YVoY £ A\
SSVARER! Yay/4 £ \AM4
<efone) 0/4 £ +/A
<efone) O/A £ /A
<s/een) VA E Y

/v £V/A (@d) 55554
£V/0 £ YE/X (mg/d) 53,0
YAAY/A £ §¥4/¢ (mg/d) oo
Yo44/¥ £ FAY/Y (mg/d) eslsy
YVY £ £0/4 (mg/d) o 0
VeAV/Y £ Va8/Y (mg/d) oS
Vee A (mg/d) C el
YA £ /4 Gy 0> S ) o e
A G 2> S ) LS o
JE N Gas 0 Sus ) Lo sae

CL..,A < 2 sl SFA ‘CL..NIJ,:; L- oo PUFA 05 HLis sanals ol 55 DASH

(P<s/eve) =V00/4 Llae 55 VeA/N pmol/L) Lewdly
Ad ey JrS s S L oawlis s DASH o5 5 s
o2 hs-CRP - slans il i OSle 55 Gl pre sl
T 23 S0s0 Sk A SBL W), e
JS5S 05,5 53 613 sme L2als GSH 5 TAC el

515 DL DASH o3 8 55 6,15 ins Lixl53l Lo

Aitn SDE - Sle Laresls #

- M ttest ) odal Cowsas 3

@ e J2S 5, bawslis 53 DASH 55 5l o m
(P=+/*Y ¥/ Jlie 53 -V mg/dL) FPG ials
4/7Y ke s =YAY plU/mL) £ A Cjk,ﬂ
AN Kls 53 —+/A) HOMA-IR Slzel 5 «(P=+/+¥
TAC chle (5050 uman 3,5 (F st P=e/o¥
GSH 5 (P<t/++v) V04/Y J;Lu 53> £0/Y mmol/L)

alafss (gl g uial yu gaihseas! yu yical 9 hs-CRP HOMA-IR ((yal geasl FPG (sl yiol jls (SE) (aS3lia —¥ J gaa

M=) J5S

sk *

*

P p Ol ks ¢ wia far5 p Ol ks ¢ wia fa5

Y Y SVAYEYAE AUAVEYAE AYAYEYW A YWE Y AVAF LYY MNOEVAY  FPG (mg/dL)

YN SYAYENVAY VA QA% 1A A XY EYARY VoY £ YN S WE A QUML) sl

YA A Y V/oY & +/YY YR N RERG Y/or+ + o V/E¥ £ /T HOMA-IR

SV YYYAY £ TN08/0V 0:AY/+0 EAGTY EVOA/EFEVIT/AA /A0 VOV/EAE ALY AYOUAYEQ)YAT A4 VYL (ng/mL) hs-CRP
Sefeee) o) SOTEVVEL VOYAAETENY  VeUMETA /o) VOATEEYAMT AN YA AGAAVE LY (mmol/L) TAC

<eofenn) /o) VANV EE/0) VYT ETVIA ANY/AL 08/8Y

o/erV =100 /AT E EN0O

WA AA0ETWAY  (umol/L) GSH

Sl 25,1 5l sen Jlo HOMACIR ¢p s o 055648 :GSH sl (sl S8 FPG ¢ Lib okials lis (25, DASH

R ¢b b b TAC VL Sl LC S 2815 055 5 hs-CRP 0yl

(paired samples t test) a5 S35 slacsls etias OLL #
(Independent samples t test) a5 S o (slaco sl edins oL w3


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

(Folad) V¥ 0,90 N FAY Caligasn jl — (a5 9,8 .0yl 5 pad galie g cubis dlae YOA

Slr b3l s ol gae J pluld a4 U ade ()]
2o sl Jlals O ol 4 D
sl Gl edis Lasiie Olowes o;w CRP b
AU e el S L Slalas glaasl ol
Oldlae kil sdis (o Seilll Rasdse  alye
Ll 55 o DASH glde o3, Ll eyl s 1 20
350 K G ledl Gla, st fie O pon
el 3L

DASH (5; s & i sdalin 5l adllas o
53 dd bl GSH 5 TAC b ime iulsl Cesl
ol glaast sl e b sl L Sl
Gpan ain £ 5l e s5lAeS] e md RalS opdle
Vo o5t las gl Bl sl ke DASH o5,
DASH e 5 5l oy 701 ol edd 2158
55 el TAC s ine o Jiall ol ole ¥ (gl
[£Y] olea 5 Al-Solaiman [£Y] s S Wl sl 3l
“F2 rsee 1, DASH i o, Lie o
Ol ol 531nST ozl 31 ol 8 Ol s3]
Sl Bl s TAC Jals b ool 0 S jsbas sl
@ w5 SGae el oen STl
b as SKaS Ll & L1y e Llssl 0L kaw s DASH
S IS el e Bl

e ) Ked s S WIS e gdate slaslS 5L
allas 3wy w5 0Ll cadl s |, DASH
—iai L,s DASH 35 esle glaas Olpe ol
Y5 1/0 Of o ssmme (il posdhe 3 IS )
Klosls QLA el Sl 550 J 28 55 5l 4l 2
S pshe SR 4 e 5y S 5l 8 5y &S
Osel a Caslie 5 e e Rl (pbedl
GV jolis g5l DASH lie o3, [86-8100 500
ol g ale a5l o5l 5l 28 lalie
Sl 03U Ol 5 (g rr agae (S OV (e
oSos DASH 438 w3 5ol @b ssmmn (imen
o5y el Caslie  OF dms g A

™ ‘J..Uﬂ ol JUisa ol il Caglie 34 aas

Cow

S S G ol el bl ull
SR ol Sabs 4 Bl Sl 0Ly > DASH
HOMA- Sltal ¢yl go o = b FPG (5103 5o
J5oilos cily plaest el la Sl g 5 IR
wlie DASH 5 U35 o5 5o 050 25,3 55
w35 3l xS DASH 5, 551 J&s ax S) oy
Glallas ol aallne ol Lo Gy by g J S
el Caaslia 5 DASH 055 Sl s 0 5 2
e 4503 5 GDM 3 5510 o il gla ot ls
I3 3 s0lse S35 5 3l sl ool cabs
s Sras oS ol LD ol aalllas [YO0 V1Y)
Klss » ashes Ol WS DASH _lic
w5y A3 IK GDM & Y lssk Olpsle S s
hs- oy zsae HOMA-R (5, ,» DASH .lis
Gz 331 5 Tl 0S| ol (sla S o e 5 CRP
w8 15 aallas 5550 Y op s b 4 Mae Oles
ol [Y] 0L, a 5 Hinderliter [Y1 Y& Yo ool
ols 331 Ly DASH 11 5, 51 (65 45 L3l
238 o sl Calas a5 4 e 055 4L
Pre-hypertensive sl 3l ;> DASH 148 o355 51 6
IFV] Ll gl & sl 2alS sl wnin Yo gl
S e Sl ppdin M Oles 3wl w8
~i Wl e DASH 5ty o ey [YA] ol o
5 olab e el el gl Wl e S Ol se

ad o 5 S plie slagslmal L la)l 8
o oA S35 DASH I3 55,50 aalllas 5
Aald b sl s 4l opl 3l (gl sas ihs-CRP
Sl om S LI 5 s (JS SO5 e
DFC e ] ol Ll b ol o™ il 5 b
i Srae Sl e Gl S s 2 e dlew
s+ ol hS-CRP = jlan 5> (5 bskine 2alS DASH
Ol ea by Oble o3 elie laasly [EV] 555
»» DASH _lé = O S LY] e osls
oals b owis Yol e O lis L OVLS 5
c\;".-Jf\ V] 55 ol o o, hs-CRP Cjk.w ﬂfvm:-


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

Yvoa w9 eolgdd) (Sl geud) Cao glie p DASH slas 2350 A sy glsad g ouf; Jusclaco)

oaees DASH e 55 [EV] 5580 ool Sl
/L:.wg N VIGIVE PN ES Q,"Jj\ EY NIV SV YGNE PN E
e Yzl Se Vb oAl bt le ol S
il blra b ax S Lsd e (5585 Sl w
S Loy sl 06 ol adlas 8IS S 5 &S
S355 5 e DA B 8 055 L UL (S
DASH _lié w55 <3 b3l s OF pas 3,385 il
03 Ol slagarls ssbiea 5ol =B

355 Ol ol anlllas

Z -
S 4o

ls <=l5 GSH C}hw 5 sl TAC HOMA-IR

Slii w5k @l ml ol Sl Sl
Sls el Sl s i

Sl Bl

Slids Oslee 31 AV E )lad) lael b sl axllias
el ald Cgla Ol LS Sy pole oS00
S 5 S SdS Ol IS ) el O8N 5
S o S 05 ) 03 uKer gl (O] OLES)
IRCT201204065623N2 ; -l sl oot o jlas

1. Wang Y, Nie M, Li W, Ping F, Hu 'Y, Ma L, et
al. Association of six single nucleotide
polymorphisms  with  gestational diabetes
mellitus in a Chinese population. PLoS One
2011; 6:26953.

2. Magon N, Seshiah V. Gestational diabetes
mellitus: Non-insulin management. Indian J
Endocrinol Metab 2011; 15:284-93.

3. Di Cianni G, Miccoli R, Volpe L, Lencioni C,
Del Prato S. Intermediate metabolism in normal
pregnancy and in gestational diabetes. Diabetes
Metab Res Rev 2003; 19:259-70.

4. Lapolla A, Dalfra MG, Fedele D. Insulin
therapy in pregnancy complicated by diabetes:

LBl 5 Shas s 5 LS| Sz 5 38l
a5t sbre slge ul &S (onl S 5 e 8

[EA=00] 210K 31 o sud) sl o Ll 5 e 555
& Ll e slAS] ezl DASH lie o5, il
DS BT 5l o Sy 5 bege VL sl
CS s Osr a8 Y00 0Ve OV] 343 ey e
L3 GDM 4 e Sls,L 0L u‘<“’° aslle OB aS
by g WS T o 5 000 B e JialS
oy YL polie oo 28 055 0o WS o8 i o
L 33 S 5 000 a5 Gloj s S 0 S3LLS Shw
Glacil s S s S jasie Wl awmlis 058 53 o
(S g e pl GratS b D) e g ol
S G 5 (o3 5500 5 W, D6
33k (Ko JeSsn oS glial zm0lS) OS]
255 3l DASH o35 3 o, Seix ssba (Ulmesl
DASH o558 53 C omelus dbys oy e J a8
S € s 2y 28 08 5l i S o bl
ool el S5 s Llg s ol TAC ol 5
S W5 mpl K S Slivd a5 A S
s Ceeman [OY] das eS| ol dlST s g
200 W g DU DASH 355 05,0 (s o
Ol ool b sl byl s sslaest .zl
s I dlbn sl o polan oS ol sl el
[08] das o 2alS |y soloSt o ul gla obs)l
G ol B L gl S adlas glawil

.

are insulin analogs a new tool? Diabetes Metab
Res Rev 2005;21:241-52.

5. Lewandowski K, Nadel I, Lewinski A,
Bienkiewicz M, Tan B, Randeva HS, et al.
Positive correlation between serum omentin and
thrombospondin-1 in  gestational diabetes
despite lack of correlation with insulin
resistance indices. Ginekol Pol 2010; 81:907-
12.

6. Ozuguz U, Isik S, Berker D, Arduc A, Tutuncu
Y, Akbaba G, et al. Gestational diabetes and
subclinical inflammation: evaluation of first
year postpartum outcomes. Diabetes Res Clin
Pract 2011; 94:426-33.

L


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(Folad) V¥ 0,90 N FAY Caligasn jl — (a5 9,8 .0yl 5 pad galie g cubis dlae Ye.

Sullivan SD, Umans JG, Ratner R. Gestational
diabetes: implications for cardiovascular health.
Curr Diab Rep 2012;12:43-52.

Lappas M, Hiden U, Desoye G, Froehlich J,
Hauguel-de Mouzon S, Jawerbaum A. The role
of oxidative stress in the pathophysiology of
gestational diabetes mellitus. Antioxid Redox
Signal 2011;15:3061-100.

Suhail M, Patil S, Khan S, Siddiqui S.
Antioxidant Vitamins and Lipoperoxidation in
Non-pregnant, Pregnant, and Gestational
Diabetic Women: Erythrocytes  Osmotic
Fragility Profiles. J Clin Med Res 2010;2:266-
73

Bener A, Saleh NM, Al-Hamaq A. Prevalence
of gestational diabetes and associated maternal
and neonatal complications in a fast-developing
community: global comparisons. Int J Womens
Health 2011; 3:367-73.

Gabbe SG, Graves CR. Management of diabetes
mellitus  complicating  pregnancy. Obstet
Gynecol 2003; 102:857-68.

Jelsema RD. Management of diabetes mellitus
complicating pregnancy. Obstet Gynecol 2004;
103:586; author reply -7.

Yessoufou A, Moutairou K. Maternal diabetes
in pregnancy: early and long-term outcomes on
the offspring and the concept of "metabolic
memory". Exp Diabetes Res 2011;
2011:218598.

Cox NIJ. Maternal component in NIDDM
transmission. How large an effect? Diabetes
1994;43:166-8.

Linne Y, Barkeling B, Rossner S. Natural
course of gestational diabetes mellitus: long
term follow up of women in the SPAWN study.
BJOG 2002; 109:1227-31.

Sunsaneevithayakul P, Kanokpongsakdi S,
Sutanthavibul A, Ruangvutilert P,
Boriboohirunsarn D, Keawprasit T, et al. Result
of ambulatory diet therapy in gestational
diabetes mellitus. J Med Assoc Thai 2006;89:8-
12.

Thomas B, Ghebremeskel K, Lowy C, Craw-
ford M, Offley-Shore B. Nutrientintake of
women with and without gestational diabetes
with a specificfocus on fatty acids. Nutrition
2006; 22:230-6.

Khattab S, Mohsen IA, Aboulfoutouh I,
Ashmawi HS, Mohsen MN, van Wely M, et al.
Can metformin reduce the incidence of
gestational diabetes mellitus in pregnant women
with polycystic ovary syndrome? Prospective
cohort study. Gynecol Endocrinol 2011; 27:
789-93.

Maymone AC, Baillargeon JP, Menard J,
Ardilouze JL. Oral hypoglycemic agents for
gestational diabetes mellitus? Expert Opin Drug
Saf. 2011; 10:227-38.

Gallo C, Renzi P, Loizzo S, Loizzo A, Piacente
S, Festa M, et al. Potential therapeutic effects of
vitamin e and C on placental oxidative stress
induced by nicotine: an in vitro evidence. Open
Biochem J. 2010;4:77-82.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Saker M, Soulimane Mokhtari N, Merzouk SA,
Merzouk H, Belarbi B, Narce M. Oxidant and
antioxidant status in mothers and their newborns
according to birthweight. Eur J Obstet Gynecol
Reprod Biol 2008; 141:95-9.

Kamiya K, Wang M, Uchida S, Amano S,
Oshika T, Sakuragawa N, et al. Topical
application of culture supernatant from human
amniotic epithelial cells suppresses
inflammatory reactions in cornea. Exp Eye Res
2005; 80:671-9.

Vollmer WM, Sacks FM, Ard J, Appel LJ, Bray
GA, Simons-Morton DG, et al. Effects of diet
and sodium intake on blood pressure: subgroup
analysis of the DASH-sodium trial. Ann Intern
Med 2001; 135:1019-28.

Azadbakht L, Fard NR, Karimi M, Baghaei
MH, Surkan PJ, Rahimi M, et al. Effects of the
Dietary Approaches to Stop Hypertension
(DASH) eating plan on cardiovascular risks
among type 2 diabetic patients: a randomized
crossover clinical trial. Diabetes Care 2011,
34:55-7.

Azadbakht L, Mirmiran P, Esmaillzadeh A,
Azizi T, Azizi F. Beneficial effects of a Dietary
Approaches to Stop Hypertension eating plan on
features of the metabolic syndrome. Diabetes
Care 2005; 28:2823-31.

Azadbakht L, Surkan PJ, Esmaillzadeh A,
Willett WC. The Dietary Approaches to Stop
Hypertension eating plan affects C-reactive
protein, coagulation abnormalities, and hepatic
function tests among type 2 diabetic patients. J
Nutr2011; 141:1083-8.

Blumenthal JA, Babyak MA, Sherwood A,
Craighead L, Lin PH, Johnson J, et al. Effects of
the dietary approaches to stop hypertension diet
alone and in combination with exercise and
caloric restriction on insulin sensitivity and
lipids. Hypertension 2010; 55:1199-205.

Jehan I, Zaidi S, Rizvi S, Mobeen N, McClure
EM, Munoz B, et al. Dating gestational age by
last menstrual period, symphysis-fundal height,
and ultrasound in urban Pakistan. Int J
Gynaecol Obstet 2010; 110:231-4.

Rossi G. [Diagnosis and classification of
diabetes mellitus]. Recenti Prog Med 2010;
101:274-6.

Romon M, Nuttens MC, Vambergue A, Verier-
Mine O, Biausque S, Lemaire C, et al. Higher
carbohydrate intake is associated with decreased
incidence of newborn macrosomia in women
with gestational diabetes. J Am Diet Assoc.
2001; 101:897-902.

Catalano PM, Kirwan JP, Haugel-de Mouzon S,
King J. Gestational diabetes and insulin
resistance: role in short- and long-term
implications for mother and fetus. J Nutr 2003;
133:1674S-83S.

Erel O. A novel automated direct measurement
method for total antioxidant capacity using a
new generation, more stable ABTS radical
cation. Clin Biochem 2004; 37:277-85.


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

Y&

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

w9 eolgdd) (Sl geud) Cao glie p DASH slas 2350 A sy glsad g ouf; Jusclaco)

Surapaneni KM, Venkataramana G. Status of
lipid peroxidation, glutathione, ascorbic acid,
vitamin E and antioxidant enzymes in patients
with osteoarthritis. Indian J Med Sci 2007; 61:9-
14.

King DE, Egan BM, Woolson RF, Mainous
AG, 3rd, Al-Solaiman Y, Jesri A. Effect of a
high-fiber diet vs a fiber-supplemented diet on
C-reactive protein level. Arch Intern Med 2007;
167:502-6.

Lopes HF, Martin KL, Nashar K, Morrow JD,
Goodfriend TL, Egan BM. DASH diet lowers
blood pressure and lipid-induced oxidative
stress in obesity. Hypertension 2003; 41:422-30.
Hinderliter AL, Babyak MA, Sherwood A,
Blumenthal JA. The DASH diet and insulin
sensitivity. Curr Hypertens Rep 2011; 13:67-73.
Yazici M, Kaya A, Kaya Y, Albayrak S,
Cinemre H, Ozhan H. Lifestyle modification
decreases the mean platelet volume in
prehypertensive patients. Platelets 2009; 20:58-
63.

Lien LF, Brown AJ, Ard JD, Loria C, Erlinger
TP, Feldstein AC, et al. Effects of PREMIER
lifestyle modifications on participants with and
without the metabolic syndrome. Hypertension
2007; 50:609-16.

Esmaillzadeh A, Azadbakht L. Legume con-
sumption is inversely associated with serum
concentrations of adhesion molecules and in-
flammatory biomarkers among Iranian women.
Br J Nutr. 2012; 142:334-9.

Liu S, Manson JE, Buring JE, Stampfer MJ,
Willett WC, Ridker PM. Relation between a
diet with a high glycemic load and plasma
concentrations of high-sensitivity C-reactive
protein in middle-aged women. Am J Clin Nutr
2002; 75:492-8.

Hodson L, Harnden KE, Roberts R, Dennis AL,
Frayn KN. Does the DASH diet lower blood
pressure by altering peripheral vascular
function? J Hum Hypertens 2010; 24:312-9.
Miller ER, 3rd, Erlinger TP, Sacks FM, Svetkey
LP, Charleston J, Lin PH, et al. A dietary
pattern that lowers oxidative stress increases
antibodies to oxidized LDL: results from a
randomized controlled feeding study.
Atherosclerosis 2005; 183:175-82.

Al-Solaiman Y, Jesri A, Zhao Y, Morrow JD,
Egan BM. Low-Sodium DASH reduces
oxidative stress and improves vascular function
in salt-sensitive humans. J Hum Hypertens
2009; 23:826-35.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Macan M, Vrkic N, Vrdoljak AL, Radic B,
Bradamante V. Effects of high sucrose diet,
gemfibrozil, and their combination on plasma
paraoxonase 1 activity and lipid levels in rats.
Acta Biochim Pol 2010; 57:321-6.

Shikany JM, Phadke RP, Redden DT, Gower
BA. Effects of low- and high-glycemic
index/glycemic load diets on coronary heart
disease risk factors in overweight/obese men.
Metabolism 2009; 58:1793-801.

Man Q, He L. [Effects of high-sugar and high-
fat diet on growth and carbohydrate, lipid
metabolism in Wistar rats]. Wei Sheng Yan Jiu
2009; 38:722-4.

Piatti PM, Monti LD, Valsecchi G, Magni F,
Setola E, Marchesi F, et al. Long-term oral L-
arginine administration improves peripheral and
hepatic insulin sensitivity in type 2 diabetic
patients. Diabetes Care 2001; 24:875-80.

Rowe WIJ. Correcting magnesium deficiencies
may prolong life. Clin Interv Aging 2012; 7:51-
4

Lopes Nobre J, Lisboa PC, da Silva Lima N,
Franco JG, Firmino Nogueira Neto J, de Moura
EG, et al. Calcium supplementation prevents
obesity, hyperleptinaemia and hyperglycaemia
in adult rats programmed by early weaning. Br J
Nutr. 2011:1-10.

Nobre JL, Lisboa PC, Santos-Silva AP, Lima
NS, Manhaes AC, Nogueira-Neto JF, et al.
Calcium  supplementation reverts central
adiposity, leptin, and insulin resistance in adult
offspring programed by neonatal nicotine
exposure. J Endocrinol 2011; 210:349-59.
Avignon A, Hokayem M, Bisbal C, Lambert K.
Dietary antioxidants: Do theyhave a role to play
in the ongoing fight against abnormal glucose
metabolism?Nutrition 2012; 28:715-21.

Puchau B, Zulet MA, de Echavarri AG,
Hermsdorff HH, Martinez JA.Dietary total
antioxidant capacity is negatively associated
with somemetabolic syndrome features in
healthy young adults. Nutrition 2010; 26:534—
41

Chen X, Touyz RM, Park JB, Schiffrin EL.
Antioxidant effects of vitamins C and E are
associated with altered activation of vascular
NADPH oxidase and superoxide dismutase in
stroke-prone SHR. Hypertension 2001; 38:606-
11.

Vasdev S, Gill V. The antihypertensive effect of
arginine. Int J Angiol 2008; 17:7-22.


https://ijdld.tums.ac.ir/article-1-5219-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-12 ]

Iranian journal of Diabetes and Metabolism; Vol.13, No 4, 2014 E 34

THE EFFECT OF DASH DIET ON INSULIN RESISTANCE, INFLAMMATION,
AND OXIDATIVE STRESS IN GESTATIONAL DIABETES: A RANDOMIZED
CONTROLLED CLINICAL TRIAL

Ghazale Valipurl, Zatollah Asemi’, Mansooreh Samimi®, ZohrehTabassi’, Sima-sadat Sabihi,Parvane

Saneei', Ahmad Esmaillzadeh™'

1. Food Security Research Center, Department of Community Nutrition, School of Nutrition and Food Science,
Isfahan University of Medical Sciences, Isfahan, Iran

2. Research Center for Biochemistry and Nutrition in Metabolic Diseases, Kashan University of Medical
Sciences, Kashan, Iran

3. Department of Gynecology and Obstetrics, School of Medicine, Kashan University of Medical Sciences,
Kashan, Iran

ABSTRACT

Background: There are no available reports indicating the effects of Dietary Approaches to Stop
Hypertension (DASH) eating plan on insulin resistance, inflammation and oxidative stress among
pregnant women with gestational diabetes mellitus (GDM) We aimed to investigate the effects of
DASH diet on insulin resistance, serum hs-CRP and biomarkers of oxidative stress among pregnant
women with GDM.

Methods: This randomized controlled clinical trial was performed among 32 pregnant women
diagnosed with GDM at 24-28 weeks' gestation. Subjects were randomly assigned to consume either
the control (n=16) or DASH diet (n=16) for 4 weeks. The DASH diet was rich in fruits, vegetables,
whole grains, and low-fat dairy products and low in saturated fats, total fats, cholesterol, refined
grains, and sweets, with a total of 2400 mg/d sodium. The control diet contained 40-55% of its energy
as carbohydrates, 10-20% as proteins and 25-30% as total fats. Fasting blood samples were taken at
baseline and after 4 weeks of intervention to measure fasting plasma glucose (FPG), serum insulin and
hs-CRP, HOMA-IR, plasma total antioxidant capacity (TAC) and total glutathione levels (GSH).
Results: Consumption of DASH diet, compared to the control diet, resulted in decreased FPG (-7.62
vs. 3.68 mg/dL; P=0.02), serum insulin levels (-2.62 vs. 4.32 pulU/ml, P=0.03) and HOMA-IR score (-
0.8 vs. 1.1; P=0.03). Increased concentrations of plasma TAC (45.2 vs. -159.2 mmol/L; P<0.0001) and
GSH (108.1 vs. -150.9 pmol/L; P<0.0001) were also seen in the DASH group compared with control
group. We failed to find a significant difference in mean changes of serum hs-CRP levels between the
two diets. Within-group comparisons revealed a significant reduction in plasma TAC and GSH levels
in the control diet, while a significant rise in these biomarkers in the DASH diet.

Conclusion: In summary, consumption of DASH diet in pregnant women with GDM had beneficial
effects on FPG, serum insulin levels, HOMA-IR score, plasma TAC and total GSH levels. The effects
of this dietary pattern on pregnancy outcomes need to be investigated in future studies.

Keywords: Dietary Approaches to Stop Hypertension (DASH), Gestational diabetes mellitus (GDM),
Inflammation, Oxidative stress
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