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

alts

&

AP YY)

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale 8IS
(YYAY (65— )31 YA L ¥YA slraxiuo B (50 lowd (o235l (5893

(bl psls b e Y 55 ules & e Ol ban

- ¥o. - Y. . - AN . AR . . N .
O 80 ¢ (o gage 585 ¢ Glmesme Gas SS9 LS st e I3 5058 8 s
\
alads

e 33l g 535059008 Wk asle (souSina o5y ( Bla Glesd 5 oSy SlEEaT (K e 5 SaoG s Jak 5 LAAS SlEEaT S 5 ()
pole olKails 5aS ik wlis 5 4335 o le GoaSils ( Sloss a5 5 b 335 05 S (Y (s agd (Sddy psle olSails
g (S g psle s aud salie 5 3050900 92k psle gouSdia g3y (s 5 (ol Sladal S50 (V¢ Ay aageds (S

Opoog 53S9 FF Sy oot Olstsl GLa (eulia 58 asgd Hlsh (ol St )5 1 Shens (g8 3 (41K (SLAS (g

email: mirmiran@endocrine.ac.ir :, 1o 510

oS

Shete I W5 o Dligm G pan b 510 by Go0lee 5 alilen 53 etr D 5 IeST sl aadde
Sl I gl bl Jhagyy e 3l axdls Subs 4 Yo Olleny 5 ke el (slagatls g s
Cb b 5 (MDA) uiwliig50 Sl (OX-LDL) el ST LDL e ¢ 53l ol (5la st 555 b gy ligm
Calys 4 Mage 3,3 VY qabline J3slas adl eSS cnl 53 e by g 3lge 35 Olslas ol 53 (TAC) jlanS| 5T 06
30 oS <l 05,5 554y holal ysb 4y ol Bl s Ol (Sl Ov=Ar s gaals 53 03y Ll (glyls 5 Y &
Goged Sloyd Slmis Gl » S w3 oS Cilys b 5 (JES) (SL5 Gosed Sloyd Slmts gal » 248
A dgk aas P~ (LBLs b8 dly Glr o azis g5 aw 53 Sl doly ¥ 0 500) Sl ol jen 4 S
250 Cals b e 53 a Glgnl s Il LS e o o Sl glazia B (gl 0395 S b aS 5y azin A EISSEN] S
OX-LDL 2alS b dsthis o3y asily -kt (5,03l Oljlay TAC 5 MDA X-LDL oy slisl ;5,08 lis
LEG Oyt a5 (P=e/ovf o —oFEr /N s 53 =VN£0/Y) MDA (P=1/vvY ¢ —sN2e /S il 55 =YV £/0)
sdalin 0y ,8 33 0 TAC Ol s 55 (Sol5 simn Cogls Lol g5 ol jois (P <e/en) «\4/020/0 4l 5 45 —YA/VEF/V)
2315 0 A3 5 5SSt o ral Glapasls Lo b Sl Cdlys Gl 5 TLC e o5 16 S a3 5

S 3 e 1L Oles

AY/AIYA selie 5y -AY/A/D tsadoal @il 0 AY/B/AY sellie ol 5o

IRCT201202251640N7 :5)) 5l Sl sbe3TLIS 3850 o il o lat

G Lo el Ho L8 Gaalis YRV Y24 Jli o fedlag dodio

alasd V¥ L B usd o 8a) Opads s s Yine ey
o oo slassaS 5o ¥ g anbs o e GYLS
ol Gl Y il rn s (sl S L 7PA daaa s
WJlaw 58 ) 4 (Sl Yo 5 ans losl o &S Gl S @

09 o (loae Gl g Wb e SRl /Y (solan (ol poa

i -World Health Organization

DA 51 S cl (Silpbie @olan ¥ ops cubo

Jeola alsesl @ coplie 5 Gl pestd) i 5 50 85500
Sl Slga cogae cndlig e S sl \..A}..’zu_a
‘_} WJS Jla‘)d L;La_,}..’ni 5333 “© sbA‘J.A (&4t alats)

Sl ool LT pulad 5 Taas e L8 LB @S


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

’f'1f‘L;)_J37‘0 L;GJLL.A:; ‘/,A))IU o020 Oipl panaleglio 9 jy119)3 3£ (Galzn Yy

NS ol (2132 a3, slaaly b wiia Job s obigps
5oL Lley i Sk 5o oS ol 5o s ol sad 4 3
slagolan Hha Jlaal Wi o B uae b Sid b
Ml (halS Fgse - a8

Goo b @il 586 (Sal glagiassy oS
iloals 515 oy 50 1 5851aeeaI o sical (slagails
aies ol oS la o8 oo Weaos o i
o @l sad alad) sealllas e T s £ alasl
OLbMare 5o silasesl glagaals 555 b wibyu 53
39 oo ool ST S o) e Sl 50 b @
suad GELIS 1, dalae 55 S Hu wiallgn oslle Hu uals
B T F A e . *TLLRE SR P RCwe
slllas e ol Spls gl 5o by b aalis
slass K55 Ol (S glsie @ ) Lsw ol (Sl
Ofapd o sSlans) il lagedald 5, obsa
39 g9 el wile Gode slag len b b e slageals
© sladily oS wles S s (Booe - B slag,les
0ual 5o Liges culie Sl W oy ool ) sael Crws
T ol Gl 1 saad slagial b slachle

sobie @ clie SIiE w3, S alis S sl )
a5 BB el 51 e cubs gloss s oSy
edbyo 580 Gual Bua b ssla gdallbas ol Hlo,5a 5
Wise a8l 5o sblascST o yial glagaali g5, bisa

b S ospa ¥ s b g

lagtg, 9 ol se

ool Hpaa b s S L8 S LB o sals )b

gldalas gaallas ol 5o w0 S al 558 saeanl SLT
Sl alen oSl 5l bt pa blie sulas
SLBIAYAY Jlu Lo glal @oSass Ghys © Ol
8908 Om sl (Bulal (i, 4 Oblan e Sad
b dalllae (308 et 5 51 G ot e lalie 5 JES
9500 Glasbae Shal 5 blad o) s o EUSanl 50
MW Jlw 0--Ar S (geosane Hu rfeld cdalllas
B sle ¥ b (0 oadS pae ¥ g anbs oles
VO-Y+ Gm Vo seu s shla (pala alie w3, crals
(5538 (saS slagsslan 4 M aue 5 psesie 5o a SIS

iii - The Dietary Guidelines for Americans
iv - Body Mass Index

5 a8 caran gaalllas o Ccald ZYF Jla ¥ YL ol
VL5 y 4S wi suls HLas \WAF Jlus 5o 1ol ad
JSOMZ¥ 5 aisls cuba b 5 5S6K Jaad UGS o165 o
Tl e g sa cubs golan 3 laghba

% e Jolse slaneSl o il 5 Cnl el 4 e l8s
Yo saspe Olis salpd s ¥ g cnbo albeoles
s lad £ il s caw Gsa KK cble Gede Gas
slaneal ol Lo sk 5 wu S e (ROSY) 5as
wor bl (RIS wbe Gl oea DT Cos
2ol ol 48 s S ge ypmlaraSI B (R34 sake wly]
pae Some L9 aasge Gl 1, LROS Wi e
GlaSl B] Sud b cwlie Sha mel s
slasl pus oo bal =g saeslaseS) Jolas 5o JIEAT 50550
2L slasrs o Jlad 4 sade 5ol (ol 5 9 sadiee
3 YU 1y 55lancil usieal €S 058 o sles &350
ovbn silancS) canl 4 (Wl Sk B slad sl S g
3 ebhoolan 0 (o 8 sblanasl o il s
sl Gusinl Gl S Wl cubs Gaslse
R RVOUE | N B SN S g VA L P
able Gl 5 Total Antioxidant Capacity (TAC)
OX-LDL 4 Malonedialdehyde (MDA) wasallsagsils
ooiesl slaganld ool Gil3il ol olallas 008 4o
o 3 &S wilosls Hlas Sbbo ohlasy 5o 1 sslass
35Sl oSl Gadls (o Sage adalligagslle lag]
TNl e

Lol wonba slha (SWlPls il 5 S5 LS 5o
o leal dolse S allul plie an5, ddaa 5 (laas
S U Do cage (S (38 an5, 5 adil e 59 g cnbis

ANYAY

slalie ( olae a5, Jelse Hlo 5 Aol by ol

B slag,lan sha (2alS 0 (functional food) &3 4058

e . - N
Wl gledae B8 culis 5 S -

obdw alisa \
S S e 5 Jslae Haad oniaay ©laas 5 S (5 5 )
o Ladsd (b s Pare Pl (el g wile (s3ae sl ge
sse s S VM nml e LaaglanSI T il
slagolan sha (nalS 5 osa KK (sl slageals
Gla b slga @Yb Guae TS0 S e
VWV ¥¥-yv

ul;.sﬁ‘t_u.-d_}.ua.a .AAJL;AU:MS‘JL;A\”ng‘}Sf

i -Tehran Lipid and Glucose Study
ii - Reactive Oxygen Species


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

Oleos b (S (gesad 50 5udd b 5 ok sloal (b e
culgs o dad pHla s S pob slhal (b s (2ol
() JSi8) b BT ol law Y

3 G 5 olas 9 5a 5o 855 ulesd 53) 53011 (201SS
sile 0 4 (e sl Lo B oad oses LagT 51 ((olay
prad sl 5 5350508 da (gouSiaghy ouadl (358
Oblas wules danlie (Al wed (S pole sl
Oeling (s Joo 5 LOIaSI BT G yims &5 5o

eols aalllas 31 L5 00

dalllas o oS5l gl Subo Hlan 425 & sen

culey Juls 4 L8 V- twas

bus pela plae w3,

YA S Gl o g0 slad

JJ‘ C:L;)Lo

e & LS g s (5E ¥Y) <ita ¥ o 4
SOV dalllas b o abiga

S5t s S pae s
dallboe 4o

Lolol & blad ave il 4,84

O3 o gunddils Bolial (B, 4 LB YY
Bl saise s S G 58985 sulad Guled

(5 V#) TLC' olaz a3,

‘pg.a.u.\.a.u.a.u:'* LQJJJ

JalsS pae Jols o L&A

ASAJ‘JCJB

(L5 VF) TLC I3k a3,

s 0T sl L& VY

OB 555 (shais) Ho eSS s (b lolan (oo see (sla S5as - JS

i- Therapeutics Lifestyles Change


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

1F9F g0 - J37:£ L;GJLL.A:; ‘/,A))IU o020 Oipl panaleglio 9 jy119)3 3£ (Galzn YyYy

5 A S A s o Voo oAb cela V-
5 (0X-LDL MDA TAC) s5lusuiS) Lusicsl (slagaals
389 oSy oskie 4w S goSesll LAl s a8
alllas mae Jsb 5o ladigad (i5a5 51 oSl 5 Ollen
s S hala Gulad Hlan b )L S 4da e

Ghse 5 mala Ghassy aladl gl p0Y G paa
S8 k3 5o b el s 4 bl (g slle sl it
lyas) 5 780 Gluab) 4sels g f= o/ Y sa= /-0
OB GRS LI o b Sl ssse G alaad ¥l
438 KLl 0,8 Y sl Ho /Y sl

Lasals (soLel Jalas g 4u3al3

S lasals golel Jalas 5 @il usla s Lo
05031 3 i S @5 pem V0 (545 SPSS 15la s ek
Obk 9 (oS slasiie alad (Sl wwlis Gl 205 S
8555 59 4l spulie ke amlie 50 5 (2IAE w55
Jloss e o5 b Laiie )y ad soliiad liE a3,
Coge 4 Sibe 5 wa S saliial gl ah, &1 HaslEe
ao¥ pblite clallas Lol (LIS 1S e B85 Sl
ot oS (puas Ao (sl 5 dalllas 55k 5 S sl
carry  oless - oley S ssay pae slagasd Gy Gse
g aadlas uhee le)y Lo Gless 0 wly 5 over effect
Ouo0 olouad st Jsla luabl (treatment effect)
G009 (pess s Ol O ans aely slasaaie Hu (g0
period ) (gle) (so,59 S uuoss sobie 4 asd, bl
@l b o 205 S Osedl Ol salinel b (effect
(carry-over-effect) oyl ju—lo)y laial JslEie 51 ooy 5
@l aadllas leml 5l o lajadie (Sike uulis
el so 1 (Sa) el ol ad, S Slay
e ad, dalie Galgl <€ Shlan b s S g g b ddalas
Soliieal L s ol g Ly (S5 (g0t i 3 ag]
dilae 3 s @ln ol e Sa (S Gsedl
o9 dadlas glajusie Hu ol mas olhee (treatment effect)
obsis boslyaa TLC 5 TLC au3, oo cbbie a8 g0

S lie (255 (3 Oed O saliial b

ii -Geometric Mean

aelul s Sl daal e 595 oo ad calsa s Glhlas 5l
1y culis s ash oS oS ol Il Lo il sl s
a2l pesae S5y pud e wSaga S
O bl 5 2o € (P callad Gaabichuny 5 (Sl
958 Ml e Jolit Lasals ol owss S JaeSs Mo Guaas
© Boae slagols 5 Oless g9 (andds L) 5l cubs
O S geualS glagoly) sud gundib o) pe
s lad genals slas,ls e geuals glayls
9 (0)s0 sale 5 LadaSo (S50 5 (slagls (a8 (slag )l
3 Oty Glolas S S u s lagg lan sl 4 M) il
S ooz b o9 ambis 4 a3 s 4 e S s
candla GBS eaS 1 Gl ke S0 00 due pawadte Sy
Obesls Hlie pulal 53 ¥ g5 cubis e (s 9
VY25 G Bab SR (8l o se @ adlig Sl
© Voo ) Ml sad (et S s o a KL
bl o) o 4 dalllas Gl o suSES B Y p g cnbis
2he a3, a8l 5 e ad A& plie sy S g e
S8 ot Sloys olhmid Gl » 21k a3)) JAS
3P Y g 3 (G38Lsa 5530 730 Jslis (TLCLY
1 (ohaas S 5 (J38Lsa 5530700 5 o 5 (3L
Glie S, dalie 132 a3, S patd 5 Wa S @dl e
Gaa 55 4w yo Sbigan aaly ¥ Lol ol 53 132 a3,
Saals ¥ s ewa S pilla ok a5, so el S gla o
S asl olie it a5 S 5o @300 B sad HuS oM
o9 onds ddlue mae Job Lo € ol Guwlsa o) las
e Jsb aiSG alasl w i sl Oless 5 (S e
o € ol Gaa A 2132 slanss, ool S aleS e dalas
¥ (washout period) )Ll o550 S calalas UL 5
oLk OF Gy ol GBS Sl o BUSeS 5 5l (slaia
i K 1,8 pos (2l3e sl dalie wald Gllas 8559 (0l
A olie a3, 058 Ho € gl € ohpe ) @
o9 aldl 5 s S S8 dalas L3235 58 o ia s
JOES 132 w35 8505 Lo L ool dalae 23k w5, 858
sol ol ol 55, ¥ 6wl Gl pd hlay i S 18
2 2k a3) 5 el (e B aiS (551815 0sa Shosa
99 o8 sl 5 bl Do sl s GBLIS Cal el

i- Therapeutics Lifestyles Change 1


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

s RS VEORV/Y LagT 055 oSl 5 Jls £V/VEF
pled 5 o Jlo Y/FV/Y cubs M) ae Yok (S
s sulai) L.)P A48 (56..\.&5&0:&-&& L;L&ua_); :)‘ O‘Juf:\
5 O o L;.A.'ubls L;LAJ‘)‘.A (Z\‘O//\) 58 ) .AS.AJS
‘).u Y s(ZVO) L&'}B (5‘.&\9)‘4 _,Al 4 (QF _)Lfb.é (56..3:\.&.30“[5
ilse) JaSe (JAIY) L8 Y 5 Ssessa slagsls (£1Y/0)
S e il (1 Bl ca wab-Gaalin

p230 09 (Blos I8 (Slhe ) Joua © a5 L
GAK Llake 5 a5, o9 @ISHLS Yo0ARYY JES
09 EOISLLS YoV 2Y0 wbisaa by 5o asds o (Bl
- ol (8L 50 (6350 LB S s, 59 Cpl S s D)
(P=+/V0) widlss 5l

Lacils

dee 4 opes dallbe o oS58 gl GBbo Hlay 47 )

3ok o9 oS5 € ol aae o € 5800 G ool 3l el
SE ) G A dalllas 3asss slasliae Grals b
2250 08 obaa B QA Y cue 4 0d dus g snile Sb
pac ls 4 L8 A da e fpl Lo aBSS suliiil A plae
G ok wd, ol s wad gl dalles 3 il
o sl dalae o el ST La vy L o Kuakes s
© ol pae oo @ 58 F olisaa s (2132 w35 058
YF slasals culg Ho wad oHla dallas 51 g)Sha <l
dalllas cpl 5u a0 # 5 o3 VA () JSE) ad SallT uyly i
allls Hu saiSeS yd ol Jw Sl wildls oS

PEEYRVY (50099 VY Q\S..\SSS:SJ& ﬁj‘) GLAC.&LJJJ -3 JJJ%

Slaia olomis Gl 5 a3 ol aly 5 w50 e .
'p Tl sl o2 (885 8508 ilass ol Gos (S0 s (Slajs s o el

O Y.v.1v0 Y- 0A £YV (S 6LS) (353
-IAS ov/® £\ /¥ OY/Y £\IV (€353 5 dam58) Sl yaat 5 S
¥y YY/0%-/F YY/A£+/A (558 5l wmp0) K (a
/¥ \Y/Ak- /0 V¥/Pee IV (353 3 wm0) S5
- IY0 V/\£-/0 N¥£-/0 (353 o ae ) gl (52
- IAY W0+ /4 W[4 (635 3 aump0) iS50 0l S L pladl 522 se
/¥ V/ax- /¥ AIY-[¥ (353 5w y0) S0 L win b plodl 5 (25n
¥ 1Y424 VFAE\F (p5) JssielS
ey YV/F£V/0 YE/AN /Y (p5) JS
ey ¥0-+0/¥ ¥ AL¥/Y (pSilee) paaie

o S aaly sla 4 48A 55 4w 5o Guae 5 Ll s g Jad Sl abigaa aaly ¥ Lnla.x):\TLCﬁj‘,ﬁmﬁj‘,bﬂl'}"Aslamg')l:eJL“u.an;jliofille.nJJHQJLALI*

Slasns g bl 53 SIP</+0 s sk 48,8 53 o wibes c S L 5 3esd ot € Sy K oloie @ Gy obia ol eal i 533800 TLC a3 L9 (ks

2l 00 WA ue UK a3, oo ) S sbgps
53 AR TVFEV/D) 38l ,s sad S Lol (P=/-F Afax\Y
¥0-+0/¥) [38Loa aadsie o (P=/+Y a S YF/ARNY sl
2230 09 (P=2/o¥ a8l YA /Y 5l 5o 0 Sk
Ss3 A a3, ol i aalas
aalg) Bab gsa o8 olhnds ¥ Jous @ a8 b
Sagine JHTS 4 et dlalae 89S 5o (SR slae/ Jlalley
oails (P=+/-¥0 —YFNVASV obys 5o —\AO£D/0) uss
5o 4ilie €A A 5l ua OX-LDL solascSl L icl

G (gola e (ualS wis S cdlye obiga S a5 S

el

dalas 5 JOES a3, 99 58 Lo lagdie cudins s

O @3a @ibos wens € GloS G ows oS
(P=-/A% OY/FENY il Lo OYYEVY) oloass g S
O osn P=1FY AY/A2+/0 sy 5o VE/F2+ V) 5
o P=IYY XXIO% /5 s Lo YY/Ax-/A) il
2 o (P=YO NNE[D ey 5o AFE-[0) pladd
AVIOE-[A el aV/VE[A) Gl wb S Ll
DIAYE)F) O g0 Wb s b plasl sue on 5 (P=2/AV
p230 99 o9 olaare ol (P=/F\ /A% /¥ Ll
sl w5 oo (Blos Jssawl (a5) Dl odls


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

1F9F g0 - JJ‘T{A L;dJLou:; ‘/,A))IU o020 Oipl panaleglio 9 jy119)3 3£ (Galzn YY¥

dalae o ol ddalae L Ho ou gous ula 5 TAC
ks saaldie & as5 ), a0

¥ Jsas Lo (carry-over-effect) loys - Gle)y LG
OSile 5o solapre cpls ol sud suly Gl
TLC a3, S Shlas G L0 o s slag=ala
ass 8355 gt Syl Alilie Glsic 4 1y Slpim L ol as
dalae lsie w1 wbsa Goa TLC w5, S Shhlay
0SS saaline s g3 03 S g9 J !

A £ AT BYSSREE JA TR o) R KR v NP
(i (il dilas 55 S 50 50 MDA 4 (P=/. .Y
e= V2N ol 5a =NV Y) cdls A 8 g S 4 o
dalas gl o gols e olynas TAC L) (P=-/- .7
(P=+/0¥ =N /22Y]Y LlEe o -V/F2Y/Y) olas ol
gt ol sud sols HLES Y Jgaa o Sle) s8u50 )

MDA 0x-LDL di3l 5 sa o juolie 5o g s sine yais

Y g5 onles 4 Mise ohlass 5o Aahe Gaa A 3 say Sl gylie 508 (slagadli Sila =Y o

Sl 4l 5y (2138 @255

Slowis aly 5 (132 w5

R g olyan 4 (S5 sgad Giloso S saad ile s

(i slee oo a S his) Bl G oa a3

¥A\s VEY/YEN -/ \FV/P2A/8 Ll ulis

SARA! VY/0£V/Y VYAINEA/A ilae G3AA ) Guy solds

-/-¥0 —Y¥/V£EIV —\A0£0/0 ol s
(il 9 aaly L) Ox-LDL

- /YY- V[ /0 0/ /0 Ll olis

/ooy VY- /F V¥ . /p dalie GEAA 3 Gy soulie

ey ¥\ [0 — Vi fE RS
(35 5,50e) MDA

<[+V\ Y/V£ /Y Y/VE- /N Gl solie

/XY AAEDA AMACTA dalis GaAA ) uy solie

ofeep AL A — ¥/ ol ais
(Gl s 5550 TAC

- FYY YYYY/V YYFEY/Y Gl solis

- JAVY YAA£Y/# YAPEY/0 dalie GEAA 3 Gy soulie

- [O¥Y —V[FEY)¥ AR A TA ol s

el lains solel a3 IP<e /20 T asiload ol sl Cilpat) £ 085k &y s 4 Slach®

4-1.‘“:\.6)4 uSLSc,S‘,A JJ;Y\‘ B U-)L@l“ (_gLAua.;L&JOé:s (56..\\,3 L;QLAS LLal OJ.Q&ZGJJ USLA:) (5&)34)33[3—" JJJ.A

P late poe dalas bk Jol dates ol 4ly sulis
-IY¥ A\YY2YF \YFEYY VFVEFY Bl o ea a3
(Sl lie aum Ho a S L)
/Y VV/ALY/A VV/FLY/A \Y/FLY/0 Ox-LDL
(o3 52 o aal g as)
/%N Y/\£-Y Y/£-/ I (5l/ J 5o 5 ,Sae) MDA
JAA VA=V YV4LYY YYA£VV/Y (/3o 5 ,Sas) TAC

el lains oLl a3 IP<c /40 T asiload ol sl Cilpat) £ 085k &y s 4 Slach


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

YYD ¥ s als o sl ol ol Olge s i)

OLSad 5 515 (sl M o]

99 O Oleougle)y iliie 586 5 aSlascS) (il slagaald § Hus seu 8 sla AL e a8 Gl solie —F Jyua
ebliie Sl oledlIS dallbe ghais) 5o 8uiS gy 32 slaass, (uload 5 4alllas o) pe 558

aldl gl sealis

S g 5t 38 (50 saulie

P e 30 eauiS 2
o 200 &8 s Gl 2 TLC 32 a3,
TLC it
Jilase 3 spalis (il spalie S5k
O 4l i splda polie
—ole) (laial #2350 90 sl #2350 90 sl
838 9a <k <k
Olase dalas glaz dales glaz
i Lol ea ais
JN¥ -/a8 \YV200 7252} \YaLys VPALYA i
(SRl aem Hua S lue)
/ /¥ ARy ALY/ 02Y/ jasy/ oLl
vy -V VA/YEY/Y \Y/ALF/Y VV/0£Y/A \Y/AY/ i
(03 58 L aallas)
R Y YN+ )Y /¥ /¥ Y/A£- /N YN+ JY (53l J 5.5 Ss0) MDA
- J¥Y - V- YAVEYY YYVaYY Y1\ ¥ YYa£\Y (53l 5.5 S20) TAC
) -/¥a YV/-£Y/4 YF/A£Y/A YAIPY[0 YAIO2Y/? (oo 5 a8 5LS) BMI

coral Hla e LT Gy HIP<A /40 T ailondd Gl Hliae Gl +0,Sile &) gus 40 slael

S pala (a5 Ol sad Jela (gais wuile qgualy
i 68 08 a5y YVl u S shallhs slesl
0xX- 3 ) g amslannSl 5 slageals 55 obsa 3
330 s alles 3l 9580 5o eolim s 03 -A s MDA LDL
lapai Lt ol clle Lu (gsla sne GEAIS 5 ol I3 e
S8 5 ik w335 ph 9 e sa sy 5o s GBI 1,
L 21ae a3, Jold € s S 18 s o Sla
ahaas S U 1 ZAY) Guly (GIY) o5 a8 pedls
ZAY) YL GL L 132 w3, 5 (obsea 5 Buly 5) (G
Gl we (Gedene 5 B O obuan S 5
L 23e as55 oS gol58 als LS peuyp 0ol 3 satel s
OselincS) laga ald w6 Ciyms Gub GI
iy (aalS (golsane coge o gl Ho (obsaS e
Sla oyl 4 ia Lo 5, F S oS Ghasd S e
OspeslasnsS) glagaals Hu (EalS wls clisa 5y a3
St el (il ol ol 5o 1y e mbouS e
oosid ety L obsa 53 € ola e
S 3la 98l Guy wals HIB s e 1) sl
S a8 glaalllae L VT ) 433 S aladl aiieas sl
o9 wsluas) Gusial glagaald g5, b @bl
© Mo bl 9, sals LIS s e 1) b
3 MDA o (aalS 50 dadlas ol «S is S aladl cobio

M il s s GBLIR 1, dalas 858

i - Glycemic Index

iSols € yala saallhs 3l suel cans 0 sladil
ca S aaly gla @ G Sy, 5o obpa aaly ¥
Ol ls 5158 (gm0 15 TLC (plae w55 5o (8l
o Bal g o8 Wl bsw st ol S s
I, MDA 5 0x-LDL Jusd 3 s5liscS! L sical slaad L
Eobssine 556 TAC (55, Lol caias (2alS ik sl o
5,08

JTLC plae a3, 5o 3BLos 5580 S ) Zvo-Yo
(Blos @55 IS VS S gl psa ab pse
@or AV s Sa e b Bl oo Gede
(2Blos 550 STV iy G0 wisn S L L,
oMe o35 4 olhuas S 51 A8bos 58 JS T8 -F
JSNOZ (e i® sk 0 (s wlandaw 5 Lesae (JolS
590 09 p Sk Yoo 51 S Yo 5 8l su (555
bl oo

e obsa @ilbse S uad ala Jhagsy s
0X- Jud 5 cosilansl Guinl glageals gs) L
a3 ¥ g5 eulis 4 Mse olslaw 4o TAC 5 MDA LDL
=Ll 1, MDA 5 0x-LDL (55, ol sia cibo ol il «
Sbsa ol 2132 w55 Boas s Gl oo bl g
el g laine 3 TAC Ledld s,

@il 580 e Lo Aline gla s ladily

Ll & Sl Gusial glagadls o, obsa


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

1F9F g0 - JJT:A? ddju ‘/,.AJ)IU o020 Oipl panaleglio 9 jy119)3 3£ (Galzn YYys

Wil colaaSlon dole S usdipe 02 S GBS
Ooss Dl e 4 Gaitansan YU o 058 o e
oo 5 Sux O b SRBIS o Slac oS s 8 gus 055
LISl Sl (5o008 Wl s & sate was o alad
Mo S s i sen LIS, 5 5auS]

Ghib LG 5 s 6 5 G2 phe ol
T sl s Gl degene ) Ol e ol
Gl S5y gty © 1) ssa bt ol lads
5 LU Hlee cubils 5 w1 e Glulas 4 Slasus)
ladis b isb 5F Maiiaa e 1, el guS @
MK e Slge 351, LDL ¢ gacslascS|

o palie) RDA' 5170 aiay sl olaid S
dole B Gaalisg (oo (el G E el (213 sas
BT (glase il stlanaly & lgall w5 plasst il
E Guoliny omgps T wdbige Jss S sl 5 Js8 S5
SOD  (Glutathione peroxidase) GPx (slaas 31 cullas
slacan] ) cblaa gl «S 1, (Superoxide dismutase)
Faas e Gl ) caiiens age Sl slasns)

© M Glhlans 5o bges 5u8 cligs B ae 4ol o
585laaS) o sil slagadli (ualS 4 saie ¥ psh cubis
- it Giul38 TAC Lol oS0 MDA 5 0x-LDL s 3|
Olsie € obga Sl ugdos tun i nlly b 6ol
soliaal (Bl o) B8 w3y 5o ape 18 55,8 S
ool slagealas UK 0 gage BB 1p) wa S
ola Glolans fl 58 salaa S|

3200909 932 asle (auSma g3 o yiae (ol sins 3l gl Suulpen
2ol s OIS (St gt (S posle oSl annd sl
walllae 5ol 5o suiSeS 5 w1531 55 5 ok Cnl S8 asse waus

J)ﬁbu.a U.}‘JJ._\..Q ‘9‘)5;5}3

i-Recommended Dietary Allowance

References

Karunakaran U, Park KG. A systematic review of oxid-
ative stress and safety of antioxidants in diabetes: focus
on islets and their defense. Diabetes Metab J 2013; 37:
106-12.

S S ola Ui pad) sud 5 (B8 ade Sligs
Jolae 2 5 Jolae 5ud a S Y-F Slbga 38b,0 waly
59 b @iling 35 sedla s 5o s A e aal
oble Gud 5 ldse slams, s Side dalie o S
L wdbiee sl orlunsSly age padli « MDA
I5T LISl (ol youe sarne bl 57 a0 o (Al
P GV PR TC R - SV P R
s 28l stbaly & 1y Jae ool € 0l 51 58
ol 55 s (gla s slaiEl aas o aladl LDL
"o OB 1) Jo sl s Lges e slhigs S sals
5 OX-LDL ualS o obga ca3, ol ARGV
oualS 5 ool LS, S JehawS 5o saas L MDA
bl cose € gl Ooalanslyy sbageals
pado Sl bl BLS,) Ho a8l 5o JosiwdS Jhals
Lsamd Oorelanaslny Lo e obga 51 5lasw
pld) s o9 Sl wide S ool Ll cass oo (RaS
Cha 3y Lol b 45 it sups TAC Ladld sy, sad
oy ale 4 ob) Jldal @ Sl o gunasd 50 pals
@l o el Guind Gedlds ol eoSe sl
LGSl BT 53] Gusieal padls ol g Se ksl
ma3hal 1y Ol 5wl Kool da ol 5o Jolae
G Bl e oba Slaes) BT K5l wls o 5,8
o8aa b s Lag 3855l Jasd 5 (Sildal olge (sadanaly
eI BT il b oSas dlgs 5 sud S5k ol 3
Voaal olsa b s sad aal
S aiias oY ) AE phe sliss Saa (gse
QIS gead dao 53 5L 5l et Ol Gl bisa S
-0 83,515 1, Gl g, pa355 o9 Sl usse oY 98 (RDA) (4
VU5t I PRV VIR RVVIR. JURNER P SRVO S AL UOF

B O&Iﬁww uﬂf‘}é‘ (54%:5.1 B AJ‘JSG_A ‘)A‘ L.)f‘ < AL oo

BiY,Wang T, Xu M, Xu Y, Li M, Lu J, et al. Advanced
research on risk factors of type 2 diabetes. Diabetes
Metab Res Rev 2012; 28 Suppl 2: S32-9.

World Health Organization. Definition and diagnosis of
diabetes mellitus and intermediate hyperglycemia: report
of a WHO/IDF consultation. Geneva: World Health
Organization 2009; 1-50.


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

YYV Y p5 by o sl ol slagaslé y Olge ils 51 OLISCas 5 008 (il 26 4]

4. Ford ES, Li C, Zhao G. Prevalence and correlates of me 21. Agrawal S, Ebrahim S. Association between legume
tabolic syndrome based on a harmonious definition amo intake and self-reported diabetes among adult men and
ng adults in the US. J Diabetes 2010; 2: 180-93. women in India. BMC Public Health 2013; 13: 706.

5. Haghdoost AA, Rezazadeh-Kermani M, Sadghirad B, 22. Babio N, Bullo M, Basora J, Martinez-Gonzalez MA,
Baradaran HR. Prevalence of type 2 diabetes in the Isl- Fernandez-Ballart J, Marquez-Sandoval F, et al. Adhe-
amic Republic of Iran: systematic review and meta- rence to the Mediterranean diet and risk of metabolic
analysis. East Mediterr Health Public Health 2009; 15: syndrome and its components. Nutr Metab Cardiovasc
591-9. Dis 2009; 19: 563-70.

6. Hadaegh F, Bozorgmanesh MR, Ghasemi A, Harati H, 23. Venn BJ, Mann JI. Cereal grains, legumes and diabetes.
Saadat N, Azizi F. High prevalence of undiagnosed diab Eur J Clin Nutr 2004; 58: 1443-61.
etes and abnormal glucose tolerance in the Iranian urban 24. Alizadeh M, Daneghian S, Ghaffari A, Ostadrahimi A,
population: Tehran Lipid and Glucose Study. BMC Safaeiyan A, Estakhri R, et al. The effect of hypocaloric
Public Health 2008; 8: 176. diet enriched in legumes with or without L-arginine and

7. Dierckx N, Horvath G, van Gils C, Vertommen J, van de selenium on anthropometric measures in central obese
Vliet J, De Leeuw I, et al. Oxidative stress status in women. J Res Med Sci 2010; 15: 331-43.
patients with diabetes mellitus: relationship to diet. Eur J 25. Esmaillzadeh A, Azadbakht L. Major dietary patterns in
Clin Nutr 2003; 57: 999-1008. relation to general obesity and central adiposity among

8. Baynes JW. Role of oxidative stress in development of Iranian women. J Nutr 2008; 138: 358-63.
complications in diabetes. Diabetes 1991; 40: 405-12. 26. Dastgiri S, Mahdavi R, TuTunchi H, Faramarzi E.

9. Evans JL, Goldfine ID, Maddux BA, Grodsky GM. Oxi- Prevalence of obesity, food choices and socio-economic
dative stress and stress-activated signaling pathways: a status: a cross-sectional study in the north-west of Iran.
unifying hypothesis of type 2 diabetes. Endocr Rev Public Health Nutr 2006; 9: 996-1000.

2002; 23: 599-622. 217. Heaton KW. Food fibre as an obstacle to energy intake.

10. Griesmacher A, Kindhauser M, Andert SE, Schreiner W, Lancet 1973; 2: 1418-21.

Toma C, Knoebl P, et al. Enhanced serum levels of thi- 28. Dietary Guidelines for Americans (2010). dietaey
obarbituric-acid-reactive substances in diabetes mellitus. guildines [Online]. Us Dry Bean Council. Available
Am J Med 1995; 98: 469-75. from: URL: http://www.usdrybeans.com/nutrition/gui-

11. Behzadi P, Torabi F, Amini M, Aminorroaya A. Com- delines/ [ Accessed]
parison of ox-LDL Levels in Diabetic Patients with 29. Bazzano LA, He J, Ogden LG, Loria C,Vupputuri S,
Normo-, Micro-, and Macroalbuminuria with Their First Myers L, et al. Legume consumption and risk of coro-
Degree Relatives and the Healthy Control Group. Int J nary heart disease in US men and women: NHANES I
Endocrinol 2012; 2012: 167154. Epidemiologic Follow-up Study. Arch Intern Med 2001;

12. Messina MJ. Legumes and soybeans: overview of their 161: 2573-8.
nutritional profiles and health effects. Am J Clin Nutr 30. Abete I, Parra D, Martinez JA. Legume-, fish-, or high-
1999; 70 Suppl 3: S439-50. protein-based hypocaloric diets: effects on weight loss

13. Riccardi G, Capaldo B, Vaccaro O. Functional foods in and mitochondrial oxidation in obese men. J] Med Food
the management of obesity and type 2 diabetes. Curr 2009; 12: 100-8.

Opin Clin Nutr Metab Care 2005; 8: 630-5. 31. Celec P, Hodosy J, Palffy R, Gardlik R, Haléak L,

14. Ballali S, Lanciai F. Functional food and diabetes: a Ostatnikova D. The Short-Term effects of soybean in-
natural way in diabetes prevention? Int J Food Sci Nutr take on oxidative and carbonyl stress in men and
2012; 63 Suppl 1: S51-61. women. Molecules 2013; 18: 5190-200.

15. Tannock LR, O’Brien KD, Knopp RH, Retzlaff B, Fish 32. Ademiluyi AO, Oboh G. Attenuation of oxidative stress
B, Wener MH, et al. Cholesterol feeding increases C- and hepatic damage by some fermented tropical legume
reactive protein and serum amyloid A levels in lean ins- condiment diets in streptozotocin—induced diabetes in
ulin-sensitive subjects. Circulation 2005; 111: 3058-62. rats. Asian Pacific Journal of Tropical Medicine 2012; 5:

16. Esmaillzadeh A, Azadbakht L. Legume consumption is 692-33.
inversely associated with serum concentrations of adh- 33. Azadbakht L, Atabak S, Zahedi M, Tehrani M, Esma-
esion molecules and inflammatory biomarkers among illzadeh A. Soy Protein Intake, Cardiovascular Risks,
Iranian women. J Nutr 2012; 142: 334-9. CRP-Level and Kidney Function Among Type 2 Diab-

17. Crujeiras AB, Parra D, Abete I, Martinez JA. A hypo etic Patients with Nephropathy. Zahedan Journal of
caloric diet enriched in legumes specifically mitigates Research in Medical Sciences 2012; 14: 31-8.
lipid peroxidation in obese subjects. Free Radic Res 34. Miraghajani MS, Esmaillzadeh A, Najafabadi MM, Mir-
2007; 41: 498-506. lohi M, Azadbakht L. Soy milk consumption, infla-

18. Jang Y, Lee JH, Kim OY, Park HY, Lee SY. Consu- mmation, coagulation, and oxidative stress among type 2
mption of whole grain and legume powder reduces diabetic patients with nephropathy. Diabetes care 2012;
insulin demand, lipid peroxidation, and plasma hom- 35: 1981-5.
ocysteine concentrations in patients with coronary artery 35. Pipe EA, Gobert CP, Capes SE, Darlington GA, Lampe
disease randomized controlled clinical trial. Arterioscler JW, Duncan AM. Soy protein reduces serum LDL cho
Thromb Vasc Biol 2001; 21: 2065-71. lesterol and the LDL cholesterol: HDL cholesterol and

19. Villegas R, Gao YT, Yang G, Li HL, Elasy TA, Zheng apolipoprotein B:apolipoprotein A-I ratios in adults with
W, et al. Legume and soy food intake and the incidence type 2 diabetes. J Nutr 2009; 139: 1700-6.
of type 2 diabetes in the Shanghai Women's Health 36. Tsai AC, Vinik Al, Lasichak A, Lo GS. Effects of soy
Study. Am J Clin Nutr 2008; 87: 162-7. polysaccharide on postprandial plasma glucose, insulin,

20. Nothlings U, Schulze MB, Weikert C, Boeing H, van glucagon, pancreatic polypeptide, somatostatin, and trigl
der Schouw YT, Bamia C, et al. Intake of vegetables, yceride in obese diabetic patients. Am J Clin Nutr 1987;
legumes, and fruit, and risk for all-cause, cardiovascular, 45:596-601.
and cancer mortality in a European diabetic population. 37. Bazzano LA, Thompson AM, Tees MT, Nguyen CH,

J Nutr 2008; 138: 775-81.

Winham DM. Non-soy legume consumption lowers chol


http://ijem.sbmu.ac.ir/article-1-1769-en.html

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

1F9F g0 - JJT:A? L;dju ‘/,.AJ)ILI? o020 ipl paualeglio 9 jay119)3 3£ (Galzn YYA

38.

39.

40.

41.

42.

esterol levels: a meta-analysis of randomized controlled
trials. Nutr Metab Cardiovasc Dis 2011; 21: 94-103.
Momenan AA, Delshad M, Mirmiran P, Ghanbarian A,
Azizi F. Leisure Time Physical Activity and Its Det-
erminants among Adults in Tehran: Tehran Lipid and
Glucose Study. Int J Prev Med 2011; 2: 243-51.
ORGANIZATION WH. Definition and diagnosis of
diabetes mellitus and intermediate hyperglycemia: report
of a WHO/IDF consultation. Geneva: World Health
Organization: 2006.

Abete I, Parra D, Martinez JA. Energy-restricted diets
based on a distinct food selection affecting the glycemic
index induce different weight loss and oxidative
response. Clin Nutr 2008; 27: 545-51.

Ademiluyi AO, Oboh G. Attenuation of oxidative stress
and hepatic damage by some fermented tropical legume
condiment diets in streptozotocin-induced diabetes in
rats. Asian Pac J Trop Med 2012; 5: 692-7.

Anderson JW, Major AW. Pulses and lipaemia, short-
and long-term effect: potential in the prevention of
cardiovascular disease. Br J Nutr 2002; 88 Suppl 3:
S263-71.

43.

44.

45.

46.

47.

Erhardt JG, Lim SS, Bode JC, Bode C. A diet rich in fat
and poor in dietary fiber increases the in vitro formation
of reactive oxygen species in human feces. J Nutr 1997;
127: 706-9.

Diniz YS, Faine LA, Galhardi CM, Rodrigues HG,
Ebaid GX, Burneiko RC, et al. Monosodium glutamate
in standard and high-fiber diets: metabolic syndrome
and oxidative stress in rats. Nutrition 2005; 21: 749-55.
Zulet MA, Macarulla MT, Portillo MP, Noel-Suberville
C, Higueret P, Martinez JA. Lipid and glucose utili-
zation in hypercholesterolemic rats fed a diet containing
heated chickpea (Cicer aretinum L.): a potential fun
ctional food. Int J Vitam Nutr Res 1999; 69: 403-11.
Camara C, Urrea C, Schlegel V. Pinto Beans (Phaseolus
vulgaris L.) as a Functional Food: Implications on Hu-
man Health. Agriculture 2013; 3: 90-111.

Tapiero H, Tew KD, Gate L, Machover D. Prevention of
pathologies associated with oxidative stress and dietary
intake deficiencies: folate deficiency and requirements.
Biomed Pharmacother 2001; 55: 381-90.

Piconi L, Quagliaro L, Ceriello A. Oxidative stress in
diabetes. Clin Chem Lab Med 2003; 41: 1144-9.


http://ijem.sbmu.ac.ir/article-1-1769-en.html

385/1ranian Journal of Endocrinology and Metabolism Vol 16 No.5 December, 2014 January, 2015

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

Original Article

Effect of Legumes Intake on the Oxidative Stress Markers in
Type 2 Diabetes Patients: A Randomized Cross-over Study

Fallah noroozinejad E', Hosseinpour-niazi S, Mirmiran P2, Hedayati M3, Delshad H'

'Nutrition and Endocrine Research Center, Obesity Research Center, Research Institute for Endocrine Sciences, &
2Department of Clinical Nutrition and Dietetices, Faculty of Nutrition Sciences and Food Technology, National
Nutrition and Food Technology Research Institute, & 3 Cellular and Molecular Research Center, Research Institute
for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 04/08/2014 Accepted: 19/11/2014

Abstract

Introduction: Oxidative stress plays a key role in the pathogenesis of late diabetic
complications, the markers of which could be improved by the beneficial effects of legumes.
Materials and Methods: In this randomized crossover trial, 24 overweight subjects, aged 50-80
years, with type 2 diabetes, were selected. We aimed to determine the effects of non-soybean
legumes consumption on oxidative stress markers such as ox-LDL (oxidative LDL), MDA
(Malonedialdehyde) and TAC (total antioxidant capacity) in type 2 diabetic patients. The subjects
were randomly assigned into two groups, receiving two diets — the TLC (controls) or the TLC diet
with legumes (receiving 2 servings of legumes instead of meat three days of the week in the TLC
diet). Duration of each diet was 8 weeks with a 4 week wash-out period. At the beginning and end
of each dietary period, fasting plasma glucose, ox-LDL, MDA, TAC and weight were measured.
Results: After the nutritional intervention, diabetic patients, those individuals who followed the
legume-based TLC diet had significant reduction in ox- LDL (-3.1%0.5 vs. -0.7+£0.4; P=0.003) and
MDA (-1.1%0.2 vs. -0.3%0.1; P=0.006), but no change was observed in the TAC and BMI of the case
and control groups. Conclusions: The legume-based TLC diet improves oxidative stress markers in
diabetic patients, compared to the legume-free TLC diet.

Keywords: Type 2 diabetes, Legumes, oxidative LDL, Malonedialdehyde, Total antioxidant capacity
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