[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

Ol 2lie 9 3250393 338 galeo
Sk S (o yd = gl Olodd g S eole ol
(YYAY pi = 515,8) VYE 2 VFY sasxio F (50,lowd cp3 3L (50,90

.

SER O1 53 397 0 (s ke 3lga 5 Olid G e oy B3|

Slalllas 5 (5550 101 (slirl 5 S gl

on)Ls? «{6(S?

T sasd 5 AL (S T olne e dnsoe SS9 ¢ looles 1583 ¢ pall S (e
el 5alie 5 5050500 942 asle (ouSdia g5y (Bla Gloss 5 oKy ©lE8aS K pe 5 Ju0000 dak 5 4355 Balal S5 ()
9 MRS Sligal Sl olie plue 5 G0 eaSiails ( Sloss m3s 5 Gl 0335 05 S (Y (b wgd (Sddy psle olails
caaad galie 9 3350500 9at el elaial slasaiS mal SlE8a3 3 po (Vo g gl (Sl psle ol&aaly 038 o132 plbis
(g daged (S o sle o230 il il 5 550500 3u psle (ouSha 55y el palie 5 Sa 50550 9a2 AT K e (¥

plie 5 leial olitias gmauil (ose Olee sl HLLa (sulia s wmgd Hlsh (uas S gl 1 ghune (Soniuw g3 (sauilss L

e-mail: mirmiran@endocring.ac.ir ¢, yue sae (psse 33 FF o lad 538 oliz

s S

. e

Ol 39 0 Cgmime Cubid 5 (B9 = B sl Sl ks ble S Ul 4 Sl p ki tasdie
72 5050 e 3 ls S plie oy Olejs Gy 33 oo o Dlid G eze Llesls OLES (65 8) guackss!
9 Snbe ey b OF 55 350 ghe 3se g Dlid B an  BLILI gaia) 53 ekd plandl sla s 2 59 b
S e p i OE3I5 b oS 5 53 b g S DLt SIS D315 s 5 3ln 2 p s e T (sl
oKL 3wt sl Sl 5 IAST ot b O LS Y e ol (Bl (Foe — B slasslen
b b gl 5 55 ekl Sllas o35 15 esliel syse 65 YUK L Yorr gladle om de b
Wlesls OLES ba jtagyy pin sbaasly tlaasl . Lad gly eslinal 5,50 allan CoiS b (5590 sl 35 5 s
Fr 3 35 s Sk Sy p S 3505 e gSns BLLIOT (gl 5 S plie pydien s b Slid s
S als s r,..JS el Sl Kyl oS Hlie diblee O ST sl 53 Ol s s ez o sladl
gt oy Sl @5 SIB 9 ol Al st b Jlall (K 5 oIS slalse) e BT 4 S sle o)
4 b g Db 0313 Sl s ol g 2SI K00 Sl 5 S g ek (b S5 S mhas i
290 2 Sl 33 B el gl 4 Sl 5 05 LIS (g Sl g e 6 s 020
2 555 SL05 dld 5 GAS o F55 L, 5L Hles (Ol 5 gl e el 3 e o 5 Ol o
5 Sdpls ook B 5 5 p s JalS s KIS s SV g e I i S S s S 0 F )

A3 e O (gl5!

ool A (o sa HLES X g cnba (Bla ((Fase - ol slaglan Sl silie aaie Gad aaclS ol rgaals 1851
Ll slass)

AY/VY/NY cadlie (5o SAY/VY/0 a sl @il o -4 Y/4/YF callie il jo

oAl o) g 4 lagslas S 5 G S8 (s dodds
© 5Slgsme slagslay pye Gl 5 581y slaglas

S (S osad 3 g Sluil 5 s S 5l g5l Gl


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

A% S s p ki 5 Sl

ISas 5 S Mk 5 ot

Tl Sse Sl asdion oo LLad (R 5 ose
JJJ&&KQM&&AJJQ@J‘bMT@AJ@@
Ll e dae 5350 sl oa pead
slagha 55y oo Saa b 5o sala o0 i
sdie dlse 5 Sl Byme bl (saiae) o 438 S sl
Sose O il s Silplis aodin A b ol o s e

o8l
Lagigy 9390

(5"‘3'& u[ﬁ:jb ‘J.‘.aLs L):"AJk Saa 38~ 6‘3"""‘) B
Sl gl podien GB35 b S5 5o Gad 5 palS ol
Ooa OLES ¥ g cubs (Bla (Fooe - (B slagsley
o 2o ol o sateen gl ClEN elanl ST Gu il AL
SIS eoldii) uyse g0 YOV B Y- sladlu O
B g oolle cdS L5900 Y 50

sl

Sadgalie pyuies b Gilaiad S ars Dol

adoadls Glas abds gdallbs o 50 Ve s Jla o
potios pond b (o sSae LLS) Jud oY piane Byae
Sl OBy sa Ll wnls Al Yo=Y Gluse o Sulslis
s 4 e Sl ulie o i pynd it sualiie Ll
L dwlie Ho W0 S oo Bwae olial 55, 5o aaly S 5
S Sas 595 Job 5o Gl Jsene ma S (gl
Mg Somb /e wa S

wals Glas abis gaallbhe S o 5Kaa asalyl
o8 Silplie asmin 5 olild Byae G o sSae BLS))
podics pond fasls usay Sl dle VG Al
3 i) Sl 5l Sie st b agS s i ulie
ool € a8 b oawlis o (Guo L9 aaly Y/
AV aiials 1y (Guy oe aaly WV 3 AS) oladd @bl o
2 Sitmela abie geallles S slaml Vo S0l
L 2lae &I uls Glas las VA-VY 5,58 ACA (555 Ol
potics Fomby gt b oolad 5 adS YL bl e
Pl b e GYLS 55 5o Sl sl

VAT 5y Q40 (5, ke gaallhe S slaasl
o oS ol gola alle 52 o oI ols Gl 3 alla
GGl sl e b, Sl gl pui S5 b

slagslan VoY Jla Bloshe gl glole
08 o s S ilse aolen 4w Jele SSIgnak e
Vs Al eA da 3 Jla Lo sl giS

gobens Slasha Jole S plsie 0 Sul gl ajui
Oloss 3 48 wpdipe Csmas culbis 5 (Base - B sla
2% sor et a8 e bl LS55 e 5 SeT (S S
- oo SR S K Sl san 5o SR olial als
Salsolie aodin ol 5P YL Ga LLad 5 o sla
Caten 59 Sdplie aodin paad gl osess
s S LB, /N0 byl curan Hu g YV IS el
National Cholesterol Education luas (ulal s "cacsl

JlSohs a9 Splie asaiw gt Program

e ok 4 L) Lo «S sad (LIS Y Bl G (Sl
TAYE JolEe 5 ZPY) sl o sidas Glaye 3 sl

o OB s et peddis Sl galie a i 380 e
chane 5 (Sl plie (S5 Jalse S5 BE 5 pa6 ww,
G @l il sl (Ba cullad s ol a3, Jels)
podics S50 59 Sse JOUS BB aas Jele S Gl
5o slalaal, 51 ok Tos S o pas Sl
S oate Ui Olsie 1) Sl oY pemns 5 sl Spas
oY guane 5 sad WIS oo o Julaie 5 all a5, S
S paelly Glad S (g5 Ol gl
7 AT a ke

Y pans g sk cdl o wlsals Lias Laza o5 A
(B0t - 28 slag lans © W) Hha AL L ye Sl
- 2Led IS 4a ) sl L, gsa Hlad 5 ¥ s cnbis
oY pans Suan S obo)) gdiae) oo (oS Gull sla
sladisly Lol i S aladl Sul ilio asuinn a5 (5]
Ciyme aas o OLES Wca,n ol 3 sas] s @
- JoiulS gy gade b a ol A oY soas
Sl o Bab KK mas 53 Hlas sl 5 HDL
2 S lasTs 5 eSSl Gusial Tl S
claghassy 5 Wb Ol Sdele ajnin 5 Sy
Jlas a5 8 alinl Gyme wilsals Glis (goasiae
s e sl sSobss (ol lapS i (5aus)
0% 3 e el tlad oo Hlge Bl Wl Hu ), sSlass]

GO O (509 S sl y © SIS e Sl Y sians

i -World Health Organization


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

”"‘”"j:f_ )/JJS ;f‘;yu :/,AJJJL» (50495 Ulal paugleslio 9 juy(19)3 3£ (Galan YA

"ol olagine b, IS 5 e Salplie asdie
Ciemne ol Gl 30 alles YA=F+ 558 OAA alle 0 (58
Sl el pomien sl S50 sba b pd oY semae SYL
ol GusSae L, Gl e o

Dy Boae ol Gl b oleyTHE S slacly
S oy dsane w355 b dwlie o 595 so ol aal 0 B Y
OB @SB G (o9 Slomis s solpre 56 sk £
Guoe Jubsal o Slae olill sla Solas s Hlas
BXTRATR N RVOU. RO PUW PR, < PPN RO No0%
9 ¥ g S S0 gldalie gaallas Ho S
podics @ MWiae 5 ooy wlal Hlas 5 3l JlS,n
ool GEal L olidd cdbss wdndy cose Sulple
5 sael cs 4 gladsl Tass slea Ol 5 sSlanS)
Sla 908 AY gy oS aale VY abline Ll oleTLIS S
99 0% oliane ol 5wl aladl (5 Ll Hlau b
o8 Ol olad Olae b s, 5 YU olad Glhae b a3, 51
Koo b oo 608 Ol Ods oS L ekl 8, e
Lol ol Sl glie suuLS glaaals

Sl galio p yuies 512l b paculs bl )

poss Sl i gy oo pauuls 550

w5, paalS aas o plas sasis olallbs sladisls
ol Sse g LGS sl 5 Lasd clas 5 (pli2
JooielS clale QB conw (plie JaSo 5o 95 g0 pailS
LDL - Jy5iulS 5 o yew a5 Jy53ealS (18IS 5 o 5w HDL -
HDL - J 5tk o aalS sl 5o 4ol Ho 5 90 S o0
AR Sl € addy oo usae 1) LDL - Ju5iK
L anlio o (Sose - ol slaggolan sha o Sy 5l
o9 Ml L LDL & 5l b HDL - 550K
SYEE il ye Ve ool GLlaels pllEe (ha 5
Oats UKD b (Ouu o9 prenlS 2 Sl A0 1) a5l
o3 GiA Y Gl aa W0 cdb,e Gia Y Sue 4 aalS
oAl W s 80 S dlye el gola SIKE S a5 S
53 Jse gl =+ /¥Y ) LDL - il clale L (g lo ins
=+ /Y¥) ab Jo il clile Hu ol Sae e GhalS 5 (Sl
Voo Ay, Cieas adosaalie (Gl s Jse e
e e 4l OB 5o Lol b i Ho anlS o S L
- JorialS e s HDL & (g 5ilS o Hlo ine Gl )
Jsesles +/+# 5 +/\Y w5 45) LDL - J 5 53lS s HDL
09 Jse e = /VA) Al Jo il (add (nalS 5 (SR o

ala olas dla ¥O-2¥ loye sy (5;3‘3 u.a.]alo sdadlbas
@dlye lee 51 Gl (Gay 5 ) S oY semae cdlyyo
Sl salie p oo (il s GEAK L dalllae o) 90 curas
—/AY tamye A0 Glaabl) sgua 5 AV pwld cu)
ol Sla e Ll (+/FY

YOV (555 OlSan 5 o sum (able sdallbe slaasl
JJQ.AL;MJJ:\QZJJJ‘ASJ|J\S:JJ?CA€JM)L~A[:&L;JL§SA
o /Y ool md) TP S5 4 padse aSke Ve
cuad) AW o (A=A tasye A0 Glaab) ugaa
u’MlS (‘/VV—‘/‘\f’ s o a0 ul.x;uxjo‘ d94a 9 < IAY uu.\l.ﬁ.-
bosdad 5 oy woonpS ad Soee Slla o sl
o @lial (Pl Sl (Salplie posin sha Gl
Vs bl

als Glis el JLal 55 Glase gl Yo (58 o
stadllas S 50 il ol pan il ilie i 555 sha
solisrs byl gails Jlugle curea sy, SSeunl
5 w0 wor 1S G SV sene ol Gpae Ol
s saalite Syl gl aaic

S9als glas 30 CARDIA _Kieunl dalllas ladisls
sosSae Ll Jla Ve b T ghial 5 Sulsbie o
OlKan 5 Lutsey S 5,800 [Sisanl gaalllas o Viusls
wols aladl dle YO-PY oIS 5ol 558 40+ ) Gl 555
an Sl sl pouin 50 b (oo sSae Ll olid 8 yme
S 5, Seanl gaallbs glaail Vsl 5K Jle 4 )
PRV el%.i‘ 6‘5_)5 JLL«.SJ:H J‘); VYY- XD Y-y JLA.u B
Ml e oS ols Kb Aly 830y & Sl

oo YN Ul ju & 6)§lb.£\ﬂ iadlas slaasls
Soeae gy Hlas ad alasl Al Yo=F0 0,3 Yoo e ) Gl
oo Lol sl Silplie apmi Sam b pusSae bls)l
dlye ad sul glas S0 Seanl Jgb (sdalllas

5 059 ol b LS5 B Sleass olgs O bl

i- Beydoun


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

AR S s p ki 5 Sl

ISas 5 S Mk 5 ot

alasl SolSan 5 Sb Glpn oS abie galllas Ly
Lol 5 olid Game oo olaae LS, wals
sss 3A Shsadily Ho oS Sla 5 (Sl o5 Bl
508 005 Gao peelS aide Sl GLKea T el s
ol aalllas ol (sladisl twiosad BHIR 1, (oon 5898
MJ@%@MO@;‘GMT@J@%J‘J
PRI NP B - TRV PRCH | R IRVV S PR RO |
Codgane b a3, € Gly w3 YY dable £ gldalas (sealllas
G Polad Hsb @ wilils (555 o8 Ju3slS -0+ +) 55
pSdee ¥eem0r e Gas so olial ualy oY) S 65 S
ol aaly ¥) YU olid @ibsn b ey S (s o9 pawl
LoessS Do 09 pasal€ a8 ke VYY), o
Ace bosad 5L JoSe JAS an3)) Yo anlS il o
el (palS Sl S Shm @ Sus o palS 8 S e
L pado 09 on o9s8 OhalS aa 5 (5 halS aa wu
OBalS Gl (Fa 5 s S JOIS w5 4 o YU
oS saaliie il 5 Wb ol wibse bowds oo
9 eSE gal Ol por wens Gastd ol e esdle
e o 6 g Gl (A YL el @dbe b s
Ol @iloo b glacuaea 5o Ll a3 (55 s paalS 550
300 0% aSGhe A O YL aui S pme b g aalS
Mool seas

pab s S HEB G S Ho (guanie sla,S 5l
Jladl (ss pralS U153 ol swss S olas s (58985
el wds por ois Gl 5 oo slawl b

Slaal slasSsle 51 (S Gl S

e ol (Sl Jals anil el adais Sou SIS 50
S Sl S plS lagsessa ol O (ol Jals anlS
D (pelig oS g ma 53 VY0 5 adi g 81k ¢ ses0a Jus
oSl o 32 cas3,y Vb aanalS 00 S o aalais
clolen JAls aundlS (2AS s (pl sl s oo GRAKS
G2l op el updioe salanl Susad 4 sate cules s
oz el e T Gl Gl 51 (sl JA1s Gy paca
wldge @oSsla (B3smd rwe gl w3l Sl
G0 plies Cope & Bl paalS 2dbne il
Tzl LIS o @bl s e oS 58 Al

Osa LLdd (55, palS oI5

ii - Zemel

P S (53 59 dse ol —+/Y4) LDL - 55l 5 (53!
SV 353 10AT S glalllas o ot ol (B s3s 5o BNA s
oo a2 AT Glhie 4sle ¥ one 4l Y-
03 ol ol ma win S edlbse sl ol S
5 paealS 05,8 G HDL & 5 8l 5 ayes o6 Jg5aeui
¥ ais saalie i€ 55 <

Gzl Jalg g 3 pacds 1 ls 95l

Shar 5 @a ges 3 pandlS 530 sl ol G850 50
@or oda Dl Jol LIS 5l o0 S slas Lasai g 5 sl
daie plidl Con slawu) © pnlS aibiee sag, L9
el 5o s e SIS 15 Jolael slag sle 0o
Gl auls Hu ".mw G331 15 g sdae sl 51 paoa pda
S el wialy plas
SMA s (con oS cle g ad) Sl oY sians ) sal
“OssSaeslid Jg el Jaal(s 5 (s sine aannlS (sladaSe
A o aulE Julo aas o (RalS 132 geac s Hlaa |, La
@UJHmwﬁjum)lam|wamwﬁ

GLA‘}S).»\g ‘)SAJ J\’-A-HL;A ad) o (C,u.ue.i ua.s.‘.u.a

blSAAquJJJL}_'JA UAA

pod Jasd Ol s ol ol (pl J sne () oY oo
Jilie o Jul oY pans 5o anil Glind ) Al Sl
@) mle S350 S L (ladeSe Ho padlS ol S
olsio slasal b analS Jlal o g S8 550 ol
sals plas Sl (sla peus 5 51 (A s 5o &8ly 5o adl o
SRl 1 psiae sl 3l (s slsien slasil ps anul sut
G o8 st slanul Ciasl el Gl 5 aas e
B Gl s e o8 5 aSe Llee Salea sl
o cnlgd 50 g @S o gulte lanal 4 JyialS
"5 g0 LDL - J 5 il rhau alS

22 2998 9 059 Sy Glial g aals HS0
O

s ol wdbos wha S Gy gosnie slagw)
O% (203 B85 9 0Oy OS Cage (A2 a5, S
@dliyo oly plas bl sa o o ahds gdallas S o g o
ba oSh (a5 eoSols s Sl ee (Sl oY puans
sals Hlis 5 Ku pabals iy oo Lol Mas S Gl Lo
3100 5098 Ll b e Sas LS| b mdls S ak

Y4 e .
.J‘)‘Ju“).\ad‘)du_\g@‘)%\;

i -Body Mass Index


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

”"‘”"j:f_ )/JJS ;f‘;aJL,..ﬁ :/,AJJJL» (50495 Ulal paugleslio 9 juy(19)3 3£ (Galan \¥.

5 9ol 5B Lasas e 5 Lecdly slaagd 5y Siies,
s ¢b JosiudS Juals HDL - JosilS (il o se
Seapoe OB @ su S e LDL - J5 i 5 wyeenl(g 3
GaS cun g5 s sSB Hlee bl s 4 Siie) asl
1 Ly slaaand 3355l 5o 5800 slag3 oludlas
Vsl e Joaas

o ol olsa s Lo gabis gaallas S sladil
o ol Sagloly Jela olad oy slan
o ol laSlas b e sSas Lol sl S8 Kaka
09 o wole 0o wlal Hlas uldl e sSluS) e il
s saaldne gldml, (ia b 55 L QLI
Fonbk e b olid Cor glaand SYL mlan (iinpa
s s b e Bl sa 55l o £ oS sl 53l

oo S Sl gaallas 5o Gk 5 oLoike
ot - ol e gallls L suS =S i FVYE
S sally (YU plas € Sy 2 Gl 4 wiols alad
HDL - J55inlS (A8 pon @bl b hdse puils anl
4 eplie 5 C snias i1y g w3 YL
ouls el SAlgally Oiaes s Somk alsed)
@ o sl Do kA o goladee (ralS Laldl
Sose S 23855 V8 S sose sallbhe K Lu Cedls
S galdl ol las aalllas VY (sladisls s K 5158 w0
e Some i ol por 5 cors S slalie
s o Gl Jsb Ho (558S 05 5 L SV Wu S
Ciyme s ote LSl dalllae V2 51 alS gt iy o
09 or @8l Llie L ol poa b oo ol
el Ba s ol plas pley Jsb so b 5 st
8S obid 5 sl Boas 4 Gos S ) lalaal,
Obdd wad e e ool 5o 4 Sladllae WS oo G
s Gl shi Gl b olid s Ciswas wals
ol LLS,IY po3 cubis 5 (Bose - B laglas
R

Sl gslie p i sl b obid 085 5 LLs)

(2Y+) 65 B s (FAr) OB Jali sud 0055 59
Sone b basine 55 OfSon 850 4 oxd 05y il ee
Ol gl cslin 5 5o 5L JBS s gand Bl
S5 o, e 31 aS s suls LIS Cuinas wdb o
Jase w3l solee slaaty Jols g5 s "sls o

2 G OfSas dlaous wibie (ACE) Gailisyl

saly plas Al gladle (b Adl gallee (pain
500 0% p ke Yoo B0 Gl S il o
opin aas oo GRS 1) (Jiabs 5 st osa HLas
"o st b Osa Oldd w5y anlS 36 GIS 5l
S slaosslS gy Lid gpniish (S wble wias
ol Jals aanlS mlacs (2alS A0k 0 5 Adsb
OialS S (gouiSalis slag se e while  halS
S Sl 5 o s 58 5 Silpens rac alu nllad
G opelS s Mle 4 s w8l Jud 5l Lacad i)
O oLl b 5 55 J s 5 eulS G geo 8 Dl stbasl
paclS o 2AlS oo Jm Sl Hlee ol S g
oLdd 5 s coplie (RS e o 5 ol Jal
TS 0sa

R ol 5 i s 555 ol &I

08 Oalsed) oS3 (gola Pre (RAIS (a5 S L9
p250 b alpdl bl 5o ol olad gola asss b ol
prealS aS a3, Bly 008 Y el suls plas sl oS
o3 aals V) SiS) wlidd oS 5 (Gus 09 pSGle 04 4)
09 a2 S e VY ) 0l ol ola w35 b (Ou
o3 s suls B8 VY ae 4 Gy uo ol aals Y oSy
S 3, b dwlie o ol 5 w35 858 o il ul3l
Sl aa K1l (2alS Gho S Ko cal sl loae ol
e se olid 5 HLE i a5, Lol s saaliie (s 5 9
L bl oon s gous ol 5 oo oo hals
Mo R saalice il sed) 4 covulinn 3 sags

Sl galie psdies sl b obiad oon bLS)

S e oo Sl oY pemne 5o s g o Lol
5 o SAGLall sl (CLA) S5 Sl g sl
Sl gl W el 5 Sl sl (S dad (il 3
Sholid 5o usa e oon slawl (A adbe (ALA)
el SESKUG (C15:0) wl SSglolyy ddea
ssbes Lo (trans C16:1) il 5 S givally wawl 5 (C17:0)
G Ble 55000 ) s oo 28l S plie oY seans
o9 ol oo @slss Solas olsie © ooy laasl
T g e 48 Sl

29 (S350 Sl gl el 51 Al 555l Yo ) Gl
Cis-9,trans11 ) Suieg, wend 5 sl s go sod oo
Al sl (2or 08 s Sl el (182

qu‘ alsals uLﬁ.ﬁ LS:“P 6LAJ.AA X 3) @LAQ:LAJ‘;%


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

V¥ S s p ki 5 Sl

ISas 5 S Mk 5 ot

g e ol 5 (poa pdu Olul 8l (Sl s 3 lS (sl se 58
Jals S mla adlilS (gshte glasawl b Jlas)
Jed 5 lacad s KU Sos Sl 5 edpen s 5 sl
b e s

Bl ssme b s 0o o3 & sxd S
by Galsed) 4 cnslia 5 o5a LA JAS (sunyd
O S5 s e Sl S sk suly Lad g s ol
3 Sl slie asuicn (595 9sa e S g BB 50 a0l
AN S+ I RS-V S SV PR I PR AP SN
Jlael i3 Juse wal Sles 5 disel (slaval
las go

o Soee S wasd (Gl 5l sleaaline slagia sy
09 VLAl s JalN b L e Coaoy olad b ol
" cnbea ol Vg s cubia 5 (Bse - 2B slagslas
B oS cral lallls 51 golis YAy €l ool € WS
S ol 5o S wily Juls (pl 4wl 5 sad alail (6
Jolit ol 55K sns ra slatana wio ol gla a5
Salgud (il 5 purs ael Sl wall Solis
et 5 Kl o e Sl gl WIT 5 (S5358 aad
5 Salalie apmin s 9sa 3 olid oo slanl
Sl colgall sl ol GualS sl 5115 o sloal
28 0500 slags oledlad 5 S pn gy, slaysSB
bl go Jlael 535 5l

oo oo e ol Ho S plagiass © e b
Wl 55 so sl oY gumns U yuae ol )5 e ilais S 51,3
ol 5 Silslie asdin (3RS 5 S sha (2aK o
il Jise o

s (550 B8 1B s a0 S Slallle Sid
les S 3558 olid Sa S b Sdplie asdie (S
i S guane Sl (595 S pla g Sl (e
loaalie p5b 5 B S ohse Slplie ayuin 54,
Gl 58wl b oS olllbhe il lea s
podics 50 W SV soas Lo 5slad ol
o o9 S58 Lo ol Ginaa 5 T el 5 Sl slis
oS o) peo sl

ACE S Ll 1, ACE wigi e ail)T bus
Ol olee culaioo Jousd ¥ (el 3T 0 15 ) Gaesili o 33
wloe @oSsls ¥ ilbindl o808 51 sl
¥ el 3T 0 ge O on 5Ls (alS 4 ate Gal s
Rl s S e 3l Cop el w3 Ol (I3l
s (RS 4 sahe g5 O sty 4 ACE Ll
aomenlis 3 GHAlS 4 8 5 S5l (203 P9od
A Ll s oo Lacdly LDL - Jo 5l 5 a6 J g ilS
"l HDL - 55l (555

OBIS0L o BB Ca e (5 e S (S 50
pead ooy i) i oe G S5 9 HadS 5 (S
- el glaseal uby 5 mrw @3lesly] o e S VL
slaal G55 a0 wa S e ude 5 el 5w gl
ol (slansial Ly pie (515 (g 50 sy el
o el wnl Gl € aibie Gl 03y 4 gosxs
dasale 5o Ol St sl eSS Jld S lsie
L oonane o gy o ol S S0k usd o0 Galis
chle Gl caw Galnly ol Yo paa oo
9 asd oo (@ad (seac s 5l aa Laldly el slanenl
“oo Saoad 1 Ol el e dinel slassal Gl O (sulaas
LU s 085 Wleuls LaS Wy gy 5s 3 gulaad .S
aols gl gaae s Sl am 1) Gsa B fely 3 sage

S pSaais

SY peane dias oo Gl (5550 smeanl clallbhe i
Salsolie asmin Gloos 5 oSl 5o age OB
olial 5o 0sa 5o (533 Wl 5o aldS 4S £ s g0 ol Lol i ylo
oendie Adigy 4 Sl wde ol Gl J e
S asse o ldlalae gaadlhe Cpaia ol suss SO
potics shal o, olid 5l pald (giae sule S5 ) LaL
el 500 5o olallae i 5 aols sy Sl ple
ol sud alail bl s 5 OB

5 olad ail,e ool olas Ll gl sl
5 ol Sulgpbie asmin hal oo suie ol Al
O el 3)ls oidns wle ol 8l A eV geans (B yens
280 sl e suliin) anlS sladeSe 3 LS S Sl
ml ol 3 oT hal 5 Sdalie asmin sy, manlS


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

”«‘”"j:\f_ )/Jj’i {r‘;aJ(,o...ﬁ 1/,.éJJJL~ (5090

Ulpl panglgilio 9 juyii9s3 3ac galza \YY

10.

11.

12.

13.

15.

References

Kelishadi R, Hashemipour M, Ziaei M, Samani SG,
Poursafa P, Khavarian N. Comparison of dietary and
physical activity patterns among obese children and ado-
lescents with or without metabolic syndrome. Scientific
Journal of Kurdistan University of Medical Sciences
2010; 15: 36-45.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel
RH, Franklin BA, et al. Diagnosis and management of
the metabolic syndrome: an American Heart Associat-
ion/National Heart, Lung, and Blood Institute scientific
statement. Cir Pathw Cardiol 2005; 112: 2735-52.
Hadad Tabrizi S, Haji Faraji M, Houshiar Rad A, Abadi
A, Hosseinpanah F. Association between the metabolic
syndrome and food patterns in non-menopause women.
Iranian Journal of Nutrition Sciences and Food Techn-
ology 2010; 5: 39-48.

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

Nouri N, Mirmiran P, Asgari S, Azizi F. Dietary Intake
of Calcium and Vitamin D and the Prevalence of
Metabolic Syndrome in Tehranian Adults: Tehran Lipid
and Glucose Study (TLGS). Iranian Journal Of Endocr-
inology And Metabolism 2007; 9: 191-200.[Farsi]

Kratz M, Baars T, Guyenet S. The relationship between
high-fat dairy consumption and obesity, cardiovascular,
and metabolic disease. Eur J Nutr 2013; 52: 1-24.

Rice BH, Cifelli CJ, Pikosky MA, Miller GD. Dairy co-
mponents and risk factors for cardiometabolic syndrom-
e: recent evidence and opportunities for future research.
Adv Nutr 2011; 2: 396-407.

van Meijl LE, Vrolix R, Mensink RP. Dairy product
consumption and the metabolic syndrome. Nutr Res Rev
2008; 21: 148-57.

Crichton GE, Howe PR, Buckley JD, Coates AM, Mur-
phy KJ. Dairy consumption and cardiometabolic health:
outcomes of a 12-month crossover trial. Nutr Metab
(Lond) 2012; 9: 19.

Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F.
Dairy consumption is inversely associated with the pre-
valence of the metabolic syndrome in Tehranian adults.
Am J Clin Nutr 2005; 82: 523-30.

Deshmukh-Taskar PR, O'Neil CE, Nicklas TA, Yang SJ,
Liu Y, Gustat J, et al. Dietary patterns associated with
metabolic syndrome, sociodemographic and lifestyle
factors in young adults: the Bogalusa Heart Study. Pub-
lic Health Nutr 2009; 12: 2493-503.

Ruidavets JB, Bongard V, Dallongeville J, Arveiler D,
Ducimetiere P, Perret B, et al. High consumptions of
grain, fish, dairy products and combinations of these are
associated with a low prevalence of metabolic syndro-
me. J Epidemiol Community Health 2007; 61: 810-7.
Beydoun MA, Gary TL, Caballero BH, Lawrence RS,
Cheskin LJ, Wang Y. Ethnic differences in dairy and
related nutrient consumption among US adults and their
association with obesity, central obesity, and the metab-
olic syndrome. Am J Clin Nutr 2008; 87: 1914-25.
Elwood PC, Pickering JE, Fehily AM. Milk and dairy
consumption, diabetes and the metabolic syndrome: the
Caerphilly prospective study. J Epidemiol Community
Health 2007; 61: 695-8.

Snijder MB, van Dam RM, Stehouwer CD, Hiddink GJ,
Heine RJ, Dekker JM. A prospective study of dairy con-
sumption in relation to changes in metabolic risk factors:

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

the Hoorn Study. Obesity (Silver Spring) 2008; 16: 706-
9.

Pereira MA, Jacobs DR Jr, Van Horn L, Slattery ML,
Kartashov Al, Ludwig DS. Dairy consumption, obesity,
and the insulin resistance syndrome in young adults: the
CARDIA Study. JAMA 2002; 287: 2081-9.

Lutsey PL, Steffen LM, Stevens J. Dietary intake and
the development of the metabolic syndrome: the Ather-
osclerosis Risk in Communities study. Circulation 2008;
117: 754-61.

Shin H, Yoon YS, Lee Y, Kim CI, Oh SW. Dairy pro-
duct intake is inversely associated with metabolic
syndrome in korean adults: Anseong and Ansan cohort
of the Korean Genome and Epidemiology study. J
Korean Med Sci 2013; 28: 1482-8.

Fumeron F, Lamri A, Abi Khalil C, Jaziri R, Porchay-
Balderelli I, Lantieri O, et al. Dairy consumption and the
incidence of hyperglycemia and the metabolic syndr-
ome: results from a french prospective study, Data from
the Epidemiological Study on the Insulin Resistance
Syndrome (DESIR). Diabetes Care 2011; 34: 813-7.

te Velde SJ, Snijder MB, van Dijk AE, Brug J, Koppes
LL, van Mechelen W, et al. Dairy intake from adole-
scence into adulthood is not associated with being
overweight and metabolic syndrome in adulthood: the
Amsterdam Growth and Health Longitudinal Study. J
Hum Nutr Diet 2011; 24: 233-44.

Samara A, Herbeth B, Ndiaye NC, Fumeron F, Billod S,
Siest G, et al. Dairy product consumption, calcium int-
akes, and metabolic syndrome-related factors over 5
years in the STANISLAS study. Nutrition 2013; 29:
519-24.

Wennersberg MH, Smedman A, Turpeinen AM, Rette-
rstol K, Tengblad S, Lipre E, et al. Dairy products and
metabolic effects in overweight men and women: results
from a 6-mo intervention study. Am J Clin Nutr 2009;
90: 960-8.

Stancliffe RA, Thorpe T, Zemel MB. Dairy attentuates
oxidative and inflammatory stress in metabolic syndro-
me. Am J Clin Nutr 2011; 94: 422-30.

Shahkhalili Y, Murset C, Meirim I, Duruz E, Guinchard
S, Cavadini C, et al. Calcium supplementation of choc-
olate: effect on cocoa butter digestibility and blood
lipids in humans. Am J Clin Nutr 2001; 73: 246-52.

Reid IR, Mason B, Horne A, Ames R, Clearwater J,
Bava U, et al. Effects of calcium supplementation on
serum lipid concentrations in normal older women: a
randomized controlled trial. Am J Med 2002; 112: 343-
7.

Bostick RM, Fosdick L, Grandits GA, Grambsch P, Gr-
oss M, Louis TA. Effect of calcium supplementation on
serum cholesterol and blood pressure. A randomized,
double-blind, placebo-controlled, clinical trial. Arch Fa-
m Med 2000; 9: 31.

Lorenzen JK, Astrup A. Dairy calcium intake modifies
responsiveness of fat metabolism and blood lipids to a
high-fat diet. Br J Nutr 2011; 31: 1-10.

Abreu S, Santos R, Moreira C, Vale S, Santos P, Soares-
Miranda L, et al. Association between dairy product int-
ake and abdominal obesity in Azorean adolescents. Eur J
Clin Nutr 2012; 66: 830-5.

Abreu S, Santos R, Moreira C, Santos P, Vale S, Soares-
Miranda L, et al. Milk intake is inversely related to body
mass index and body fat in girls. Eur J Pediatr 2012;
171: 1467-74.

Bank S, Ghanjali N, Ghalaeh R, Azadbakht L. Asso-
ciation between dairy and calcium intake and general


http://ijem.sbmu.ac.ir/article-1-1639-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

VFY S s p ki 5 Sl

ISas 5 S Mk 5 ot

31.

32.

33.

and central obesity among female students. J Educ
Health Promot 2013; 2: 16.

Zemel MB, Thompson W, Milstead A, Morris K, Cam-
pbell P. Calcium and dairy acceleration of weight and
fat loss during energy restriction in obese adults. Obes
Res 2004; 12: 582-90.

Zemel MB. Mechanisms of dairy modulation of adipo-
sity. J Nutr 2003; 133: 252-6.

Zemel MB. Calcium modulation of hypertension and
obesity: mechanisms and implications. Journal of the
american College of Nutrition. ] Am Coll Nutr 2001; 20
Suppl 5: S428-35.

34.

35.

Wang H, Steffen LM, Vessby B, Basu S, Steinberger J,
Moran A, et al. Obesity modifies the relations between
serum markers of dairy fats and inflammation and oxi-
dative stress among adolescents. Obesity(Silver Spring)
2011; 19: 2404-10.

Mozaffarian D, Cao H, King IB, Lemaitre RN, Song X,
Siscovick DS, et al. Trans-palmitoleic acid, metabolic
risk factors, and new-onset diabetes in US adultsa cohort
study. Annals of Intern Med 2010; 153: 790-9.


http://ijem.sbmu.ac.ir/article-1-1639-en.html

Vol 16 No.2 June-duly 2014 Iramian Journal of Emdocrinology amd Metalholism | 152

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-04 ]

Review Article

The Association Between Dairy Intake and its Nutrients with
Metabolic Syndrome and its Components: Review Article

Ghotboddin SH!, Bahadoran Z', Mirmiran P2, Nakhoda K34, Azizi F4

Nutrition and Endocrine Research Center, and Obesity Research Center, Research Institute for Endocrine
Sciences, Shahid Beheshti University of Medical Sciences, 2Department of Clinical Nutrition and Dietetics Therapy
Faculty of Nutrition and Food Science, Nutrition and Food Research Institute of Iran, & 3Research Center for Social
Determinants of Endocrine Health, 4Endocrine Research Center, Research Institute of Endocrine Sciences, Shahid

Beheshti University of Medical Sciences, Tehran, |.R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 17/12/2013 Accepted: 03/03/2014

Abstract

Introduction: Metabolic syndrome is an important risk factor for cardiovascular disease and type
2 diabetes. Epidemiological studies have shown that consumption of dairy products plays an
important role in prevention and treatment of metabolic syndrome. The objective of this review
article is to examine the relation between dairy intake and its nutrients with metabolic syndrome
and its components. Material and Methods: The key words “dairy”, “calcium”, “milk” with
“metabolic syndrome”, “cardiovascular disease”, “obesity”, “type 2 diabetes”, “hypertension”,
“oxidative stress”, “inflammation” were used for a search in the pub med database between 2000-
2013. Appropriately designed epidemiological and interventional studies and review articles of
quality were included. Results: Most studies showed that dairy consumption is inversely
associated with metabolic syndrome and its components. Calcium, proteins, bioactive peptides
and dairy fatty acids have protective effects on the metabolic syndrome. The main mechanism of
calcium causing a decrease in a risk of metabolic syndrome is attributed to regulation of
calcitrophic hormones, binding with bile acids, increased fecal fat excretion, regulation of
intracellular calcium and change the metabolism of other electrolytes such as sodium. Milk protein,
especially whey protein caused improved lipid profiles, hypertension, insulin sensitivity. Dairy fatty
acids also improve oxidative stress, inflammation, inhibition of liver transcription factor and
activates lipogenesis genes. Conclusions: Increased consumption of dairy products can decrease
the incidence and development of metabolic syndrome and its components.

Keywords: Dairy, Calcium, Milk, Metabolic syndrome, Cardiovascular disease, Obesity, Type 2 Diabetes,
Hypertension, Oxidative stress, Inflammation
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