[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eole ol
(¥R 15) 1 oA = VY5 gloasciuo (¥ (65, lowd cudd,len (8,93

ook o Jolse b alde @5, 895 g 9 slMe LI

alos

=

A0 (S

oo 53S0 Ty (S Gutial TGl la § Slebual s 83558 S Gloale a5 s 3ade Gsmsd 5So
"ol e s
(Y i g (S psle oSl ol salie 5 3050900 902 asle (sa0Sta 53 canadd solie 5 3250509 902 SEaS 38 e ()
8908 (7 i g (S g psle slKaShs canad salie 5 3050509 S0k pole (ouSitin g3y ¢ Bla Gloss 5 oSy Sladal K5
S o sle oIt (5 5ES I3E el 5 (5355 el sl ¢ o3t i 5 433 geuSEls LSl se sl 5 4l ke
sl&ails o 58S olae plie 5 loias lisas anuil( olie plis o Lias gsuSails ( Sl s IS BICEEREY 058 (¥ e idigs wagds

(2o Ol QLLA (salia b agd 5lsh cud St (1ogh U hes (SOt 93 (SailSe ALES (b med Kby asle
e-mail: mirmiran@endocrine.ac.ir ¢l s o G550 S8 FF o ladks

s S

(A & Gl s 2 CBls Cod s SR gy () S b ol alie e iaedie
b ol pabide gy p by 5 2lge b Ll g (b Sl VLS 5 5o S gl o Slujhs fulge b
slaosls A3 plowl 01 ded 5 A5 ganlllae pgw gl o 53 0TS 5 Al VAV S slaeals i sslicul
@IiE (B APA L STy el eSaad Gbl 5 Loy gaebie n S ealid b sl pl0e 5, 4 bs e
o gk S b ALE ) Gl b Sl G p 28 SBL 5 plBE m3) Gs s IS s S 0L
S gl ook Slu b falge 51 S A L P 4 Gl s Sl ol 5 oI 3 e n B
IR0 el gk o ibeadl a8 eslal (Saslae Jelge husl b s s S, Jdew sladas
ole g Jle YA/FLAYA 5 ¥0/0 £\Y/8 i a 00 5 Olo e fuw opSle 5 Ldg Ols e OB aSCS L2

5 By e 5 s Slss o s 31 S TINS5 WV e ks Olage s OB 3 s ils
Dla g 5 065 5 p e SLEL S48 Cale s S sdalie Jitws o s B3I 065 5o 508 58 b (LS 4 Sla
o b1 udls ALE 4 Gl s Bl s o b e sSa sibl) 5 s SBL 2 b s (il
bliyl 065 53 (Jobs 0935l b s db,s oAb edalin HDL o Jj mds’ clals 5 i p <L ys
g Bar g8 9 ke (5551 Gamdls G s BLod G g g slke (g S (dls u gSne

25l Ll S gbis oy s falge b b g Dk g S

ALS 5 559 (Sl a5 (218 w355 sy « Sl alie a i Hlad ol se sgunls IS5y
/) J8 el by 2+ A/ s dal il 5o 4+ VY el el

S Olsie 4wl GAlE G slansy YA doaude

5 Boos - @B lagolan S JBae Slusba Jole

od sS__.JJ.tL"m ‘s‘)d.'uu tjfd- \.JJ;GA O guno A\ ty th;u Sl é_.gjytm SYMA) ) (5‘%\9.«.;4 ‘S_.}Jytm {.\)J;\.ua
Tl sl 38 85 Bt sl slas sS850y 4 Lo 5 loedl ceglie AL e Slas (Sa Jly b S


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

TPV o oF gosload ndo lgz (cou0 (il puglolin 9 igyii9sa 22£ galan K

slag lan 3 eoSin 5 guas Baa b Sean] sealllas
YL oSl (55,5 WA Jl 51 aS e S aladl 5815502
b Lasals o slpen 5 sad LT 0l VY sdibie Jlw ¥
VYOYY ca gn (sala yo Jsbo 5o ™ol dolal HU s Jlow 4w
S8 AT Lagl gl 31 o€ WS JueSS 1, sl L
6l (Sulal o pm G puia (P il Gull
slasals culgs Ho o wad LTI ©ias gl i 5 JoS
) sl S35 " asa S JalS L8 YERY (gl ik as3,
cmrea S L Sha selw el (gouiS eSS
Llie e wul 5 08 aallbs a g 5B Lo ouiS oS 0
Lol VA-Ve YL ,0s ald sudla s 50 s
5 oS3 callad (aien 05 g0, lT il JolS (glasals
SIS pald i a3, € plbaan bl
L Ol wlse Ofiapa ad ORI Blas 5 433 sl
A O S 8L ,0 (35)) (plie wils pasi,lSas
Bia oy O (Do o9 ASELS FYe 5 e b
5 9 WHY) JLeS 5 YOYY lasuls culgs o fwsad
S BT (o) YA

S O saldiad b o8l ol as, @ b e slasuls
(ie B VA L Shsa selan aSead sl
WS Jlu 5o e Al 8 CGipeae sl pulady
s X gbyyl clle 5 (Sa Wl opsedw
Jl 0 €S b swu (igel a8l bauss adeli i 5
T K e 132 @dlse byl e slagob 59 s
9 a8 gaallls Shysa selews geebigin sy 2Lk 5 2l
09 VLS, oo (sdhe ulge @by las Gl wpd
o (S s Pl su GBS 5 b, s
o Shiss weliw el om0 @il
G LD 5 e o «Shysa welob el YF (gaoli i 5
Pl sags [0+ 5 +/FO L3

200 % 5 eSS Gl i SluS 3 Jgas S Lol )
Joaa O ealiinl b Jsby gdae wlse o s308 oads
e miboe Twu S alas 'USDA ik olLS 5
Sd S s 28lou gaens B Glma mlie S i
5 tle DB S f00d3 (Al oY gumne f e Sl S 58
it wdbse cwo S dlas wad (5508 glaca S

ii- U.S Department of Agriculture

gond (s Yo A B Y- Y sladlu sabals o o) 50
IRANCON Pt PN R A L AP TRVA SY LS R DNV
a0 solass Gol Dose Lo sad GAlil sasle Jolse (L
Jolse 5 Sulsslie ajodin So5 o0 (page OB (plaE
e @138 @dlne byl s Tl o Slaka
A o0 Sl asdii Slajba Jalse L lagdis
Ssdae (2o 5 Shhaas S (ol cdbs 4 e
w50 ey g8 5 olie milise ou el s S e
e e S (Sulplie apuin Slashba Jolse b olie
A ey (ol oo Laguassy cladily 5 ead W3l
3 5olsmaanl Gl A ol saal 5 (28
83 (2l wd, s wlesls olas aRaubs]
dolse (ualS Cage Glos mbe 51 055 bl
Ofaed Mol Fase - B glagsley Slaska
@le w5, ohaas S b Slea s a8 Sl
s cuoglie 5 O 0a la poa able 5 diey g o3I
wloa S 0SB (5350681 sla gy S s o T sl
o s Soe b (@Yh (Shwies lom 0 @8lise
30 Lagiassy Ass 5o ol i glagslan S il
Jolse b (138 a5, (S 95 5 DIl G slabl ;) aa
o) sadn saalie Bgse - ol slag,len Slaba
(2l a5, Ofss @bl Llaie Gu GusSae bLS))
La oo (B0 098 G sLad b o laa o (ALS 5555
Sl s K pdl ladil Ll Miswa £ 418
OB 859 oy BLoS LS O s il »
cilie o edaly Mol aSE gsa slas b als
028l 535 cubis 5 (Sl sed) o gl 5550 Sl b (85
T B P g VP R W
@ @8lns cad e Dlale ikl s
posies Slasbka Jolse b Al 4 Sloa 05

Al el g all (S OS5 s Sulslie

Lagiiyy 9 lse

:)‘ sulail L.I K) u.’.‘a..ia Sy 4_: ‘).A.élé L;Z-.AJ:}_.;
Jla absl) o g stla o Hu 8uiS =y ul 8l (slasals
e a5 a8 gaallhe (WYAF Jls leml B AYAY

S ol a5 8 gaallhs @waMa has ad alasl

i- Tehran lipid and glucose study


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

WY Sske pyiw Jlos Jalge g @I 03y 90 OISt s cie Do 8550

OB e oS Sla plsieds G0 5 Glase Ho Sie Hlw 40
o o9 aShe Vee 5 YL BADL A a8 ad s S
0 G a8 sl by Lol Gae b sl s
Lo SYMAL K a0 anb e G ea 18 lsie
o 5 Sle V00 O YL W g 5 o) sads G55
JoriealS cbale (i wenls 53 Gl 38 ol sieds S i
ol Sl e ws Hua Scle Yoo 5 SYL 6w o6
lee VYo 51 YL LDL & Js 5ilS wlile g 03 J s il
o3 ¥ ) Soml HDL o o il il e was 50 0 S
5 <0bs Lo Sl e ws o a SLe 00 ) Somb 5 olie
Gl Gsa ooy sesslomk slash Gas b
loiebs LAY 5 YL Jsw Gea s s S
“omb slagols Goas b ssua Sie e AD S YL
S Ll Ha Vb e LLas Glaed (udlad geui ]
W
SPSS Lidlas 5 solial U Lassls (g,lel 5bT
st 5 SAld curen slajuiie ad aladl VP gdis
podics oba Jelge 4 M) ways 5 0She (S0
@ w55 0B uaS el puia S 4 Sl sl
JS] e Jaans (65530 wilise gl sl dlse bl
sire sole X (gHISHLS Ve fdlhy, (A8Ls (35
(61 S 4 0 5 il sa sl Gupn [(p 5/ 550)
iy (Sl oS s S Gl Glase 5 G
L oo @il glasSew Ol 5o (die ulse 5 (5550
sslieds b aadl a3 Bans by pusbiolssS Salll
OBy liss S 5 (2IAE w5, (s bLS) GaS
posies Slasba Jelse 51 S5 58 b LS & Slea
Jelse Jsans b (ad & oae S5 Jalad sladas 5l oSl sl
2 L0 slagaiie ) Jue o fad solina) Sdddlis
o aallad (Jlw) (o ol Sl 5olie oo slad Jol se
(oad/aly) S Jlasiesl (Sudsolie Jolas —cielis /4iia)
S T 3 JES (e 3ol a SHLS) Gas sou 85 slas
haails SIS 51 L1302 w3, i ALS 5 (Slsa ple
b s olhua e S gl daosa gsd 5 DMie (55
ALS (8 550 Jilene bl (el ) slileds wiius o lite
ssde ¥ Jao Ho «Salsulie apmics sha Jolse b (olgan 5
Blos @350 A Jae Lo sad Glsie glaniie
Slyasa 5 S (55530 ) wesa) (moa @il (A HLS)
(p SIS -+ o) plat) pon (655 3 wey)

e Gl 55y @8l s psane Bl 50 (AL palie 5 (S 5 5
s daslas dadie 5 lbisas

S Sl ol glaaligiins 5y 51 saliiad b S cullas
G gled g (Sllsd ((Sw) Ol Jsere slacullas
aX sle VY b ocallas ol gl Gia sa Lo sud
—ocbe [Gi o) ety Sas callad s 0 S L5
358 Ol Syl gl Jolas

L ool Stalos sl bag @ &Lkl slasals
Ve e ead oboliel sladeli iy ) saliial
9 Gl gy S b Yl (555108 5 saldial b wldl 05
alla 5o ol W8 as g,Seslal A S Ve B Lo
Goo sl ol ie Ol ealdinl b (S Gaas 5 salivs
W S el oSenlal Jie il /Y ot L ls
88 gdae 5o (ASHLS) OOy pad 3 G sou s sl
LBl sgas 51 e Ha0 gell ad dulae (g0 550)
“o3lal G s 5 LS G 5 ol e ) soliia
ol e Seolil (gl S el /N B by s S
Condd S god s V0 oue @ lu) ulyél s
oicus 5 soliiead b Gun LLES apce 0S canl i
Olssets oF 0Silie 5 55Se5N8l 5L gu (slo saa Eien Lt
~oS a8 sh (s 45,8 A L b Al
390 o8 (2BEEL celis VY-V ) G GRa g5 su saaS
By bdsa oS Al s A BV cela o a0
sladasllysins cole; b ooslpan 51 o s YO
“SS5 o b poe Bal KK b 5 s Bl ) lwlil
b alad) Sl 35S a5 51 ol b T aie
S, Ghas Lo a0 Ui 5 wenig s
clicd Joral il 5 soliiul b oSse canl
[FRY TR BRVL PSS Kv I KR Y P~ PPN QPR RTWRY
el b W gl sl coes 3 om Vb gl
Gl b sl a0 S oSeoll S g
“5 31l (gl i drcalas 55 Jso 5l saliieal b ol
slaaS 5l sl pbasdisn glassie oS
5w S sslmal (geedl ok oSl) aKaub]
laniie ol sl ool Guor 5 Geos cuod Sl
W..:\,,\ 70 5 53eS

a5 g gaa pulal 5y Sl galie apdies Shasla Jel ge
Gl sad mad e a0 puleal 5 s o seu

3L S e sedlsl M S el (S sels


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

PN i oF soolad oo lez (50000 Glaal pangloalio 9 jyyi19)3 224 i5alza Y

bl mbe ol (SelS (P<-/40 A/F 24/4 L nlis
edbou ol plie todlss g g Glase 5 OB L3 (iS5
S (VYY) ol (ZYAY) ode LS @ 0
(X17) sale dIN-IN) g 5 EoepdS (/NOIA) o8
sad 555108 slaca S 5 (ZVV) Wasae (ZY/Y) Sbss
el b Glaa 0o @dlios we (seus V)
m230 JooidS (1= /¥) bl pon {1 = -/Y) 55
@RE w55 md 5 (1 ==/Y0) Slhaa g S (r=1/0) olic
b 58 (2lie p5) oalS sy oudls (S (1= -/Y)
@02 (1= =2 /7) gl (on (1= +=/Y0) 55 sansly
(r = =2 /Y) JosiudS (1 = —/¥) sse gladl
Sewan (1= 2/¥) G8L5s 5ad 5 (1= +/0) Slhaas S
2lae slas s S 5 (sd3e ol go (300 @il o Sl Louiils
sad sulo GLES Y Joan Hu 0af 5 @il sbaSew o
boanlie 5o 5 adlbine @b Sew 5o 08 ol
(2o laa s S ) YL @ilse by Seew a0l
Lo Ofgps lab Loy e pladl s slagss
dlon 5 L) o (2l (358 uadls Ho ol a8l
il See Gl ol 4 Ol Ho pladl oo
S g (@l w3, ey bLILN el saalde G
sba Jolse 51 5o b alS 4 Slaa (5 @ile
ool sad suls Ginlad ¥ Jgaa o Sl gplie ajuie
sl On s sula 5 (Sas callad (s B Jaass
OB 8los cwad 5 (O @8l Gn pusSae
aasly Gol s saabliie (B 5 S 550 b Al G Slpa
PS8 sdre Sy saliw 5 (B 5P B daaas S G
S 5 Oy 28lne G paltns LLI,I GBS G0 ak
" oo Sble boalS @ Slaa i @il
b 31 Jsaad ) Gy s sualdine V Jae Lo e el
Spd ad Aaas dal) Gl F Jae Hu gdie wlse 5 (5550
Ko cble wai Ghgade Jolge Jaand ) Guy onin
@dbyo b aaliine gadasly Glase 9 QL) 5o pw LAl
OBaoy 2ilbos s b pesSas il (S
A Jao Jo HDL - J 0wl cdale cuals alS 4 JSlgua
OfSe @dlise b goladne bl (Olaye 5 QLS Lo
09 8Lisu gdae Wse 5 (g5 LB Jsaad ) Gy Lol el
chle 5 s @bos On afiee LLS) Y Joe
L Onapd 0 @ibse ad saaline HDL & J5 508

sl o sSae LS OGS Ho (il (s Las

o pSEISHS Vo) s pldlne osa
Vo) ol (a S/ SIS Vo) L gl e
Olsiets (p S/ ALS Vo) a5 (/SIS

YRV J..\.A JJ‘\} ;‘L‘;‘M (5[.&)3&3.0

sty

5 B Glose L gosedl 31 /¥ Gusla (hagss Lo

o YoEW/F G 4 obs s Ol e (Sl

5 oSibe (& LLT sla S5y s Jle YA/FEVY/A

OB 5 Olare 5o Sulslie s Hla Jolse ponds dum o
el sad BLIKY Jgas o

£93udi 3053 9 (Silse (5,83, LoT (sLaS5ag-) Jgun

Ol sl 5
ok laye

(3 1¥47) (A3 11FY)
YAIF £\ ¥-[0 £ \Y/P (Jls) Gy
YAF YA V0 £ AN s cullas
Jeselow - Sl gslie Julas)
(i
Y/A Y¥/Y (de30) S Jlasis!
YN £ YAV YT O 5835 sla
(o ol p SHLS)
Yo/f Vs fo<a s
\Y/0 \o/¥ Fosa 18 33l
va/¥ YE/Y Sosa oom Liulydl
#4/¥ £\ TouWHDL _ 10K
(2259)
VV/Y YA/ " (amsu) YU sn LLzs

S 90 ool sad (o138 wam 5o b Hliae Gilpadl + Sl o) gty yaolie *
L stlhie wim o Shie Ve 51 Y0 BBL G sa w3 ie Blu A0 3 YL
pSike 10+ 51 YLy w155 5 § (s 38 (geaialS (glag,ls B sulitul
b ¥o 5l S HDL - J5 a5l T (0n (osn souialS slag,ls 3 saliinl b
oSG s ssaotas || o 5 pSuke 0 3 S 5 Glase 5o S
sty Cyme b 5 s sua sio i AD 51 5YL Jsibia b 5 s sua sie lie \TO

D9 bab el omly

WV 55 4 Glaye 5 ObS 5 0 55 el yo Sl
el ‘s; NNE 5 VY sgan S0 5500 S ZAYE
O @dbne cund Sl g Oa OOy aSHLS

23 MAEN¥) 0 Olase 51 3L G5 5o Al & lsaa


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

WY Sl pybiw s Lolge 5 gl 035 o8 2

ISas 5 (o 38 ki 55

O 5 el g 8 (gaalling (i g &Ly SLASgen ya IBE (SLac g S 9 (sihe al g s iliya-Y Jgua

o) alaye
P oS pga S gl Sew Pt pouu S pos Sgu " Jg) Sg
<-/-0 . Vo /IS BLS) (55 (sl
N0 £ Y V.4 £y VoF Y NS¢ \eaY VeAEY
(REFES
<./-0 NEIY £ </ NERIA \WAERIA <:/-0 YAERIA NZEIA ARV (353 V) 0S5
<--0 YN E Y XYFEY VP <./-0 Ya/. x )Y YA+ /Y ARV (6351 7)) K 202
Ns® <-/-0 glal on
A VYA E/E AVAE Y VA /¥ VWY £ ¥ VP x ¥
(S ASLASN - +)
<./.0 <./-0 Soe gl st on
WAERA AN ATV E VRV WA £ - VA £ /N
(p S/ ASLS Y-+ 1)
<./-0 <./-0 L plad) jue o 2
10+ /) VLN AAES Y £ -3 10+ /) VIA N s e SF
(pSIASSLS Y- - )
<./-0 <./-0 JsoieulS
WY Y Ay VA £ Y WY £ Y AY £ Y
(pSleol IS IS Y - - +)
<./-0 0OV & - /Y OFIV & /Y ov/+ )Y <./-0 ovV/o £ - /¥ 04/0 £ + /¥ PN Y (63555 S 7) US olyass g3 S
NS \FIY £ Y WIY £ /F VB[ £ Y NS \EI¥ £ ¥ Ve k¥ AWV & /¥ (p S/ ACS N -+ ) a2 s
<'/~O 5) s
YY/A+ /Y YA RIAl VRl <./-0 YV/F £ oY AV AN RYAY \WAE RIS RS R
(pS/ AN - - 1)
<./-0 (R
WOEY NN EY WYY NS Vs Y AT E Y VA )Y G oo
(pS/sNSsLSN )
NS Y0 £ /-8 MV & ofoF AINY £ /8 <:/-0 VAY £ /-0 AVAREE YA V¥x/0 ALS 4 Slgaa 085 5 5

T
b oelor i Mo 53 psm 5 059 sl oS a (ST MSHSY -+ /350) (213 puds onsny @ibiusT ol sad G158 Sl Gladl 2 (Sl &y oty saolie

Sy 531 a3 b udlolg oS 5T & 90T Jumla P ouolie B ooss YA/Y 5 St 5 /Y GYV/E VY 5138 L Ll U5 Lo s FA/Y 51 siias 5 FF/) BYY XV 5 AS

NCH A RV PURV- P Y NI RV P PSVES PP B

S5 gandllas : Sud galie pyaies plad Jolge L (cALS (Al gaan (S g g Cotesds Gl a9 (g gy a8l o DL ) - ¥ Jgaa

O sl

(K81¥97) 05 (CCRAMAVERS
@l o Sy Js bl o Sy Js
g (a5 9 52 OS2 g (g 52 o5 952
SALS w L ALS Ly
Y Jas V Jae Y Jas V Jao YJae V Jao Y Jae Y Jas
— /oyt —fenyf — /AT SR R AT —]eYF — /o S g0
— /08" — /YA T oeov T —fvAT oy Y 08T oo 530 S 5K
— /¥ ,./.\/VJr —/\A ,./.Q.T ARV — /Y0 —/+AY —/\Y _,ﬂ_)‘_“:‘_\gts);
Ea\% C[¥Y ./.\/.’r S[eYY ARy o[ ¥¥ ./\.\/Jr ¢4 HDL_JJM
—/ey YR 7Y R )5 — /A . ]\F R — /A e e
(8322 siojsle)
—fe ¥ — /Y0 7~/\\’air —feeF — [ — /¥ — /Y —. /.Yy "J‘;‘“L“IJ Oos olas
(o522 Slaisle)

&35 B ans ¥ Jus f s g0 8 suled S8 Jlaaiol ¢ Sun cullad (w31 Jaas ) Joof aiiean e o saen S5 sladas ) suliiod b sad o,lwsbid B o sl solie®

(I8 w55 s 5 Sl e S (Gl 5 S pldl 2t pon gl oa (IS oy (L


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

TPV o oF gosload ndo lgz (cou0 (il puglolin 9 igyii9sa 22£ galan VY

e GhalS (Su3snd slaanl cullad 5 (55 ol puals
Voad e soal sl 5 asa

iboe b Gal KK cble gola Ghags L9
o oo @8bns e b e gebal;y (555
52 O B oo odls GusSae gl alS
o9 ol als oadlie gladil SeK Sl gea
oSl G gss @2le ad) wwae oGS slajiays,
aal Sl cuoglie 5 SK Sl gen 5 (gaies s
YL @3los cseails slagiagsy 5o Sl 5o T e
o8 sl ceslie 5 oA w8 Gl Case S
28li50 50 0558 (sla a5 cal sk alle ol 3l
Ss0s sbd I L Slea mlie Sl a3 s (8558 YL
9 goanie gla,l€ 55l N el 8393 b3y ¥ opos cubis
FoE Sl 5 s b oagn @b, il s
Slee sl s el slasu) lile Ghal38) feul £ ohae
Ol Lo sl Jals @ SR JED 5 G sl 58
wdeds osly B8 Al ceglie 5 ea w8 cbile
3 SHE 5 ol sl w5 Gl case dinal (slansl
TS e 355058 5K Gl 3l seanm 5o

e w5, Ol YL cibe sl (el o
g5 5 olie (55 (ginsls B Jlwe () 5 Glase Lo
AL s b a8ko0 sl 5 ol S Ol oo e
sy YL @dlse e LLS,I o HDL - 5k
09 Foml w5 cble b Slaa pbie 51 e30
9 653 @8bisa JHES 51 Guy ahaly Cpl Lol o g lasi e 15
SSla Sl gla g, 9wl s (gike ulge
OialS cage chuan S L Slea OS5 GuS
o s bl Gnl el b el
Sohe ol sad HDL - JysiwdS clli il
slagiald 5 5Sss OSB Gasid Gadiy oo
sl o @lE ad, oalisn Sl 5o L and
> O S ol 5 Wl S GBI olua e S
T il 438,55 158 gy 5 B 350 s 5 S

wdline pusSae bLE) (s ol sladiily Sou )
Oy sLaguasSy we Jiabs goa HLad b
5 Sl s (O 28bos On GesSae BLS
S slaaails Lot "M osles S 318 s Las b, oalS
w50 OSSO (saies s Saldicn 5550

sta 5ol Mol il LB Al wlis o35 4 olas

G

8los O gsd 5 Olale uls Ol sala hassy
Glsine da oy g5 5 Ll (550 gl ) JEiuus
Slpsbie aosies Slusba Jelpe b sl 5 olhas S

als L)
Lo SYL adboe b by sals Ghagsy e
o Lol il 5308 S s (Slan mlie Sl o3,
L 0 g 50 @lya mmlie 5 (8L 50 (g0 Dlle Gy Oy
sualitio &5l ¥ 51 S ks saaliis L) 5aS 50
S 559 b (Wl O g s ol ekl G sad
o35 sl 5o ol Sl pal Wl e GBS 5 Gl 9
@ilne 5L cand Giaas 5 Olie 5 OBY L9 o
03 e 4 cmad OB Hs ALS 4 Sl G
obis Al by slaghassy aal sbls s
oA 114 A S NV0-V/A B i) Cpl g s a3, Wleals
o9 (Blos 358 JS SV ZY-=Y0 L g (55 aSslS
s slageald 5 oy RS Cage aesl S
Caey Ol o osenil slagasdy slaail Tlsd e
AL csbye oo S el K Lo o) o slats
058 ORI L Sl mbie S a5 @8lbine 5 (S
9 oo G (L) Giaas g sl Glase 5 OB o
(oS ©ae 53 S 0 Sluds b (Bhos Sy g8
23 OB YL @8l (s Kas a3y 5o ks sualidie
S olras Guy (Slde gouss Gos Gl b Jle ¥ L
Lo Slos 0o @bl n alies LLS,1 (g
23 oS hassy b saaliie Gu psn Gud s8I
L ogsd byl plae oo ula ol plas o)
o358 sl O labal, Lol iasls (Plgaa (035 553 @il 5o
s b ol usay ALS G5 L dlae
ol slanaaul 5 Hla s AL polie b dwlio 5o S sas
Yo S3slom G350l b slagasn 5 ea oo
o Loy S L gs ) O sdiee seas
O 550 sad algid Ti,ls sage (BB eMlae (Ba S50
oSk Bi5se s GmlNl gdbwly o olae o3,
OB (202 G855 LBalS L3 (5,3 B uae Glul K81 (i 5
O a5 YL dlss Glga (855 K 5o T el e

oo lawal i Hu oon @il cad b (EalS Ca e


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

WO S pyei Jlas Jal g 5 (I8 025 (89 2

ISas 5 oz 58 Dok 5 5

10.

cble b i ohie aufivwe LIS, GBS 5o S 559
LLS,l cpuia 59 58 oo Bal XK HDL & Jy 5K
N oble b al€ & (Sloa G55 S G pusSae
ool b olae w5, Galig s pusSae bLs,) 5 Ll
oS5 sladae o aS sl g OB e (dsiubs
Ot o5 sl O Jladial (Sas cullad G
Gloime (3los slasn gss 5 Dlie (55 @il
Jolse Olsie & (3 a5, sy obhass S
I oad sualine bl ol g5 0 ciud LS suiS 5 gudo
SLB0 sl (o 9es 288 LI G Jelge gl B JEis
oba Jelse 5 (@lie asd,y (s g o LlEe Sl
ool e Yk slaghagly aladl b Sulgbie ajuin

S S

References

Third Report of National Cholesterol Education Pro-
gram (NCEP) Expert Panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult
Treatment Panel III). Circulation 2002; 106: 3143-421.
Cheung BM. The cardiovascular continuum in Asia--a
new paradigm for the metabolic syndrome. J Cardiovasc
Pharmacol 2005; 46: 125-9.

Azizi F, Salehi P, Etemadi A, ZahediAsl-S. Prevalence
of metabolic syndrome in an urban population: Tehran
Lipid and Glucose Study. Diabetes Res Clin Pract 2003;
61:29-37.

Delavari A, Forouzanfar MH, Alikhani S, Sharifian A,
Kelishadi R. First nationwide study of the prevalence of
the metabolic syndrome and optimal cutoff points of
waist circumference in the Middle East: The national
survey of risk factors for noncommunicable disease of
Iran. Diabetes Care 2009; 32: 1092-7.

Baxter AJ, Coney T, McClintock C. Dietary patterns and
metabolic syndrome--a review of epidemiologic
evidence. Asia Pac J Clin Nutr 2006; 15: 134-42.
Melanson EL, Astrup A, Donahoo WT. The relationship
between dietary fat and fatty acid intake and body
weight, diabetes, and the metabolic syndrome. Ann Nutr
Metab 2009; 55: 229-43.

Freire RD, Cardoso MA, Gimeno SG, Ferreira SR.
Dietary fat is associated with metabolic syndrome in
Japanese Brazilians. Diabetes Care 2005; 28: 1779-85.
Kim K, Yun SH, Choi BY, Kim MK. Cross-sectional
relationship between dietary carbohydrate, glycaemic
index, glycaemic load and risk of the metabolic
syndrome in a Korean population. Br J Nutr 2008; 100:
576-84.

Vega-Lopez S, Lichtenstein AH. Dietary protein type
and cardiovascular disease risk factors. Prev Cardiol
2005; 8: 31-40.

Sauvaget C, Nagano J, Allen N, Grant EJ, Beral V.
Intake of animal products and stroke mortality in the

11.

12.

13.

14.

15.

16.

17.

18.

19.

Olsie G LLES 5 Galss LSU oS Ho (guaaie
able Gulyl b o @Y @ibos cwl swa S
Sse pade 55l Caa0L HudS Ca e dael (slan
Osenl il ces GRldl 5 (sl @oadist S
S b o850 telad oninpa Tus S (e sk
0 Buoe 68 emasbludl Gl o wlls) S
Vol S0 ooa las Juals

ad aladl able By, € sesla (Bas3 Lol
O 550 g85 5 oMie G (olae 5 e il adlS pn s 5
355 olSel Sl galie asuin b Jolge b (lae a3,
Jelse s Oafsn g8 5 Llie Sasails &1,80 el (5l
StegVsh slay sl Suplis assie hd
ol (55500

O ousSae bLS,I Sily suala (hagdy gsese o

LAl @ Sloan 5550 cand 5 (B g5 @ibi,e Hluse

Hiroshima/Nagasaki Life Span Study. Int J Epidemiol
2003; 32: 536-43.

Sauvaget C, Nagano J, Hayashi M, Yamada M. Animal
protein, animal fat, and cholesterol intakes and risk of
cerebral infarction mortality in the Adult Health Study.
Stroke 2004; 35: 1531-7.

Wolfe BM. Potential role of raising dietary protein
intake for reducing the risk of atherosclerosis. Can J
Cardiol 1995; 11: 127G-31G.

Wolfe BM, Piche LA. Replacement of carbohydrate by
protein in a conventional-fat diet reduces cholesterol and
triglyceride concentrations in healthy normolipidemic
subjects. Clin Invest Med 1999; 22: 140-8.

Caroll KK. Dietary protein in relation to cholesterol
level and atherosclerosis. Nutr Rev 1978; 36: 1-5.

Preis SR, Stampfer MJ, Spiegelman D, Willett WC,
Rimm EB. Lack of association between dietary protein
intake and risk of stroke among middle-aged men. Am J
Clin Nutr 2010; 91: 39-45.

- Wang YF, Yancy WS Jr, Yu D, Champagne C, Appel
LJ, Lin PH. The relationship between dietary protein
intake and blood pressure: results from the PREMIER
study. J Hum Hypertens 2008; 22: 745-54.

Umesawa M, Sato S, Imano H, Kitamura A, Shimamoto
T, Yamagishi K, et al. Relations between protein intake
and blood pressure in Japanese men and women: the
Circulatory Risk in Communities Study (CIRCS). Am J
Clin Nutr 2009; 90: 377-84.

Altorf-van der Kuil W, Engberink MF, Brink EJ, van
Baak MA, Bakker SJ, Navis G, et al. Dietary protein and
blood pressure: a systematic review. PLoS One 2010; 5:
el2102.

Sluijs I, Beulens JW, van der A DL, Spijkerman AM,
Grobbee DE, van der Schouw YT. Dietary intake of
total, animal, and vegetable protein and risk of type 2
diabetes in the European Prospective Investigation into
Cancer and Nutrition (EPIC)-NL study. Diabetes Care
2010; 33: 43-8.


https://ijem.sbmu.ac.ir/article-1-1149-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

H‘i!/.:fff‘;yw f/péJJlg.:g-‘;an)

Ulpl panalgilio 9 juyi19)3 326 galan \ \ 5

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Promintzer M, Krebs M. Effects of dietary protein on
glucose homeostasis. Curr Opin Clin Nutr Metab Care
2006; 9: 463-8.

Tremblay F, Lavigne C, Jacques H, Marette A. Role of
dietary proteins and amino acids in the pathogenesis of
insulin resistance. Annu Rev Nutr 2007; 27: 293-310.
Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour
R, Madjid M, et al. Cardiovascular risk factors in an
Iranian urban population: Tehran Lipid and Glucose
Study. Soz Praventivmed 2002; 47: 408-26.
Hosseini-Esfahani F, Jessri M, Mirmiran P, Bastan S,
Azizi F. Adherence to dietary recommendations and risk
of metabolic syndrome: Tehran Lipid and Glucose
Study. Metabolism 2010; 59: 1833-42.

Kimiagar SM, Ghaffarpour M, Houshiar-Rad A, Ho-
rmozdyari H, Zellipour L. Food consumption pattern in
the Islamic Republic of Iran and its relation to coronary
heart disease. East Mediterr Health J 1998; 4: 539-47.
Mirmiran P, Esfahani FH, Mehrabi Y, Hedayati M,
Azizi F. Reliability and relative validity of an FFQ for
nutrients in the Tehran lipid and glucose study. Public
Health Nutr 2010; 13: 654-62.

Food Composition Table (FCT), food and nutrition
information center, United State Department of
Agriculture (USDA). Available from: URL: http:// w-
ww.nal.usda.gov/fnic/foodcomp.

Azizi F, Ghanbarian A, Momenan AA, Hadaegh F, Mir-
miran P, Hedayati M, et al. Prevention of non-com-
municable disease in a population in nutrition transition:
Tehran Lipid and Glucose Study phase II. Trials 2009;
10: 5.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel
RH, Franklin BA, et al. Diagnosis and management of
the metabolic syndrome: an American Heart Associa-
tion/National Heart, Lung, and Blood Institute scientific
statement. Circulation 2005; 112: 2735-52.

Azizi F, Hadaegh F, Khalili D, Esteghamati A, Hos-
seinpanah F, Delavari A, et al. Appropriate Definition of
Metabolic Syndrome among Iranian Adults: Report of
the Iranian National Committee of Obesity. Archives of
Iranian Medicine 2010; 13: 426-8.

Hu FB. Protein, body weight, and cardiovascular health.
Am J Clin Nutr 2005; 82: S242-7.

Halkjeer J, Olsen A, Overvad K, Jakobsen MU, Boeing
H, Buijsse B, et al. Intake of total, animal and plant
protein and subsequent changes in weight or waist circu-
mference in European men and women: the Diogenes
project. Int J Obes (Lond) 2011; 35: 1104-13.

Houston DK, Nicklas BJ, Ding J, Harris TB, Tylavsky
FA, Newman AB, et al. Dietary protein intake is asso-
ciated with lean mass change in older, community-
dwelling adults: the Health, Aging, and Body Com-
position (Health ABC) Study. Am J Clin Nutr 2008; 87:
150-5.

Lord C, Chaput JP, Aubertin-Leheudre M, Labonté M,
Dionne 1J. Dietary animal protein intake: association
with muscle mass index in older women. J Nutr Health
Aging 2007; 11: 383-7.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Wilkinson SB, Tarnopolsky MA, Macdonald MJ,
Macdonald JR, Armstrong D, Phillips SM. Consumption
of fluid skim milk promotes greater muscle protein
accretion after resistance exercise than does consu-
mption of an isonitrogenous and isoenergetic soy-
protein beverage. Am J Clin Nutr 2007; 85: 1031-40.
Halton TL, Hu FB. The effects of high protein diets on
thermogenesis, satiety and weight loss: a critical review.
J Am Coll Nutr 2004; 23: 373-85.

Westerterp-Plantenga MS, Nieuwenhuizen A, Tomé D,
Soenen S, Westerterp KR. Dietary protein, weight loss,
and weight maintenance. Annu Rev Nutr 2009; 29: 21-
41.

Zhao S, Wang J, Song X, Zhang X, Ge C, Gao S. Impact
of dietary protein on lipid metabolism-related gene
expression in porcine adipose tissue. Nutr Metab (Lond)
2010; 7: 6.

Promintzer M, Krebs M. Effects of dietary protein on
glucose homeostasis. Curr Opin Clin Nutr Metab Care
2006; 9: 463-8.

Tremblay F, Lavigne C, Jacques H, Marette A. Role of
dietary proteins and amino acids in the pathogenesis of
insulin resistance. Annu Rev Nutr 2007; 27: 293-310.
Linn T, Santosa B, Gronemeyer D, Aygen S, Scholz N,
Busch M, et al. Effect of long-term dietary protein
intake on glucose metabolism in humans. Diabetologia
2000; 43: 1257-65.

Sluijs I, Beulens JW, van der A DL, Spijkerman AM,
Grobbee DE, van der Schouw YT. Dietary intake of
total, animal, and vegetable protein and risk of type 2
diabetes in the European Prospective Investigation into
Cancer and Nutrition (EPIC)-NL study. Diabetes Care
2010; 33: 43-8.

Wang ET, de Koning L, Kanaya AM. Higher protein
intake is associated with diabetes risk in South Asian
Indians: the Metabolic Syndrome and Atherosclerosis in
South Asians Living in America (MASALA) study. J
Am Coll Nutr 2010; 29: 130-5.

Layman DK, Shiue H, Sather C, Erickson DJ, Baum J.
Increased dietary protein modifies glucose and insulin
homeostasis in adult women during weight loss. J Nutr
2003; 133: 405-10.

Wolfe BM. Potential role of raising dietary protein
intake for reducing risk of atherosclerosis. Can J Cardiol
1995; 11: 127-31.

Wolfe BM, Piche L. Exchanging dietary protein for
carbohydrate in normolipemic human subjects lowers
LDL-C. Atherosclerosis 1994; 12: 71.

Woods LL. Mechanisms of renal hemodynamic regu-
lation in response to protein feeding. Kidney Int 1993;
44: 659-75.

Palloshi A, Fragasso G, Piatti P, Monti LD, Setola E,
Valsecchi G, et al. Effect of oral L-arginine on blood
pressure and symptoms and endothelial function in
patients with systemic hypertension, positive exercise
tests, and normal coronary arteries. Am J Cardiol 2004;
93:933-5.


https://ijem.sbmu.ac.ir/article-1-1149-en.html

195/Iramian Journal of Endocrinology and Metabolism Vol 14 No.2 July 2012

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

Original Article

The Association Between Content and Type of Dietary Protein
with Metabolic Syndrome Risk Factors in Adults: Tehran
Lipid and Glucose Study

Azizi F1, Bahadoran Z2, Hosseini-Esfahani F2, Bastan S?, Keyzad A3, Mirmiran P4

'Endocrine Research Center, & 20besity Research Center, Research Institute for Endocrine Sciences, Shahid
Beheshti of Medical Sciences, Tehran, 3Department of Basic Sciences and Molecular Cell Biology & “Department of
Clinical Nutrition and Dietetics, Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food
Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, |.R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 23/05/2011 Accepted: 27/12/2011

Abstract

Introduction: This cross-sectional was conducted to investigate the association between dietary
protein content and animal to plant protein intake ratio and the risk factors of metabolic syndrome
in Tehranian adults. Materials and Methods: This study was conducted using data from adults aged
19-70 years, who participated in third phase of Tehran Lipid and Glucose study. Dietary data were
collected using a validated semi-quantitative food frequency questionnaire with 168 food items.
Total dietary protein, and intake of protein from animal and plant sources were estimated. The
association between total protein and animal to plant protein intake ratio with metabolic syndrome
risk factors was determined by multivariate linear regression models with adjustment for
confounders. Results: In the present study, 45% of participants were men. Mean ages of men and
women were 40.5%13.6 and 38.6112.8 y, respectively. The mean protein intakes were 13.7 and 13.6%
of energy in men and women, respectively. There was an independent inverse association between
protein intake and animal to plant protein intake ratio, in women. Fasting glucose was positively
associated with total protein intake and inversely associated with animal to plant protein ratio, in
both men and women. There was positive association between protein intake and HDL-C. There
was an inverse association between protein intake and diastolic blood pressure in women.
Conclusion: Amount and type of dietary protein, independent the risk factors of energy density,
dietary fat, carbohydrate and fiber, are associated with metabolic syndrome.

Keywords: Metabolic syndrome risk factors, Dietary protein, Animal protein, Plant protein
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