[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Ol 2lie 9 3250393 338 galeo
Siget ke (o yd = il Olodd 5 (S eole oKL
(YYRY yo1 senii = 31330) YAV 2 ¥V + clraiio F (g0,lowd (o2 55U (5893

201 33990 28 OLS 5 53 S5 sdils OIS 5 (659,
b p o Jolge 5 S gils p ki

S silns

Tenbias 0030 Glae e Gasse 5Ss ok 183
LS N plis 5 sloias SBEas Sl (ol plis 5 L5 sle gouSails  Sloyo w55 5 b LIS L5 sal 558 ()
oS 553 ¢ By Glass 5 5oy ©lEdad 3K 50 Gao0908 b 5 435 Slidal K e (Vg g (S asle olKails
Sl (Ol 5 1 grens (SOt 1 (SIS (ALLD (St wagd (S posle ol i ulie 5 Su50509 wa2 psle
(Sl oloss 5 oSy Sladal e Gay090d 942 5 L0 SlBaS X pe e salis 5 550900 942 ale sauSidia 5y

e-mail: mirmiran@endocrine.ac.ir ¢ i y1o (50 S0

s S

OV 5 53 OF pand & (oosb 4 aBly Rl L)y piS fidy 55 Sl p i fand il sladle s taedde
A Wos S gylis p ki 4 DUl 55 51V OV 55 31 Y T Ol 5o sl 0 03 e V2=YOT. Olgsr
Ars g Gl B 2l 0 1Y 6 g cals @ Ml s g 2l Y By o slaglen 4 kS Sl o)
5 Wb 2V b sl 5 e O ) KA sl 55500 ©p Al A mie 5 H S,
ol 5 O (F58 — (5 Glaisslen dlex I o3 slagilen S 5 xKEn 3 1) OF Jlel 1B s
23 Ghie Ol 1 Wlgh oo A gl 3 o0 gosle cpl a0 OLES 4S5 H0s s (sl g e Al esls OL
Saa b ol 590 sWlie B alls ook nl b das e kS Jelse Al ol 5 Sl ook 6 g0l SalS
leadl 3 8 el OF s ol g 5 S plis poin 2 O )3 35290 208 SLS 5 (S0 5 S SIS g p
ook i Jalse S b rals 55 OF 53 3 g go S snd WI el b DL (S 555 D o o 0L Y Ws 550
5 G3L 38 68 NSl HDL o Jg S’ rhas J2alS oy S (5 5 (g0 grbane Sl 1 (oS Bl Jold) S gilie
4 Caglie Gals (Sl podiw Slajs g R 03 03 Son e Sl 93 ABbe Fae (Y 05 L
3 ke a4 S 5o 4 Ll 5 IS ol SRS 5 S il g esde el oS5 Gl 5 s

Bls A 58 s S el f).,\.;..o‘,jlg-).sr@»

AY/F/T llie iy - AF/F/VY iaan dal @8l AYNY/F rellis iy

Salsolio pouin 4 Mise GUIsa s 51 V-7 5 GYLS 0 dauds

Gule sy (Slplie PHEA K Sl ot it

Jole 0 gsans 5l Jole ¥ S sy Sope 4 5 ol Sl o9 Slele s pad dl gladle s
OB o9 sle Bl A0 5 ik 58 5 90) Sl (Sl Hlaa VL3 50 O pond Sesob 4 il Gl L, 588

(PI— ?la.a.u utlf‘:)é‘ ‘(Lr}“):" 64.:.&\9 B O‘J‘).a K) :)‘ Y'Z C)‘Jﬂ‘ BE \-C.'_\-u.n‘ sudl bd:) O:_\AS \'—\'OZ QLG-.A


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VA o gl — Slspn o (g0 lo ‘/"‘”))"Lj $os8°  Olpl pualeslio 9 jyy119)3 325 (galao Y\VY

sl 5 o5s ol 3 aSsla M Gl sl il
ol ws golinil wus i, T s I3 M s ges s
oalS 3 NS Sl Bl sl il 5 s
uuslS S ;S_,_,:; g_ﬁ‘).‘a.o H.JJA:: b‘)l.j.-‘ UJ.A _}La.:[.né
oS il olall o) 586 oo o Ho Hla e
5 (TNF-0) W1 5055 (0055 L 5S6 JL-6 JL-1 B
o S cble 5 was (CRP) C-Sously (o555
1 oalsedl & calan 5 GalS 1 4l SaK a5 gan
Sox 6l 058 B S S 4 e b aas oo Gl
MWl a2l o o Gpeas el (Sas wwsa S (5518
Vsl S of il 5 Sl p s 4
I3l a5 59 sose stallbs aladl aue 4 aa S L
Sloos 5 oSt 5 0T o8 wsase (2 SLSS 5 SHn
© sala uagly dadse sha Jalse 5 Salplie ajuiw
5 oy » 132 eole Gl Bl pala sal)) skl
Sosoe salllbs o .08 S o) pe Sl plie asuin (leys
Salgd W5 & (S5 o€ gl @l ala
ot ol Sdgalie aosin Shd Jalse 5 o 53 asase
- b slasslan sha Silplie aouin o T 5 el
I8 (e 5s o0 e (lgil o (B0 - ol slaglan

.C_u.u‘ Q‘S

Laassl

SlesLS aallle \Y (s 550 oY¥lEe Gls Lo

O e SlS 53 5 A 5 Sods ol puom & Al
i Sl dallhe ¥ Lo olie gl 51 e Y T slaa
Jolse 5o T @l 5o edle «Salsalie aosins 5o SH%
WS LB o o 5 «Sulplie asdin Hlajhba
S 9 dad ey b sl ole3TLIS e g
5 Salslie aouian 5 S50 GBS b 5 2, @l SIS

m‘bﬁadJJT\d‘gd%JJoibjﬁ#ﬁ#J&‘J&

ii- Body Mass Index

o Lo asSile VO 3 id) LRab w3
0+ 5 5iaS) Bl HDL - J5 5l o (ualS o 5l Slae
09 a Sk ¥ 51 S 5 B Lo Sl e ws s 6 S Lie
Voo Ol i) Bab S DB (Glase Ho sl e ws
OF i) Y6 o slas  (Ghlbe s o s SLe
oha Jolse MMagd e Bial (ssas Siele \Y/AO
Ve ambo s Buoe - o8 slagslan b Sulslie o jui
G55 9 5l b Sulplie ajuie Sl oYL (Siiuses
0% 3uoe 9 Slee PEAI 5 G Lol slapK,) o Slae
0 oo slie Sy gilie aodion goaae ale gu Vol LS|
Sla 58 5 Oalsd) plendly mla Gl 5 Gl s
slpad sl usiedl 5 OlEl b go s 4S ool S
Goins 3l s oo Bl 4 SI Maab e
3Ll tasla asay Salpilie asdien lesa gl i
6l S8 Saw sl 5 o lle € plan Sy, e
Ol Wodiee WS LK o Splie ajuin halK
TDASH 2355 5 wom 65 gl olS oS Show slags,
TN el

(flaxseed) S5 wls wad aladl slagia g3y ol 5
3 S b Glo,s s Bl e o el lid souls S
(Booe - 2B slagsley dea Bl ede slagsles
Sooe bl nls (3 Sl gl a5 ol Ol
cnllad glo)s S s g Sloyu 5 dien seul 8 slaz gouls S
S Tl gaSlee slaShs 5 oeln s3slsn
a5 Saially wnad T V-7 sgaa «S usls o YO-YO
W aed T Vo7 5 G s Salg) aaead Yo7 oSl
2or sl alS aie G538 Gl b coal Sl gl
YT So S st Vsl e o gas T-IK0
b 6Sslan B30 5 (AVFL) pudad oy S 0 Y-
aay oo JSES 1 S0 o9 YA sl b osls (VYY)
Fore B YA of Jolasl sl 4 Jolae Had cand
55 O ALS pie (kS0 el sud 1S
AT sin o3 a8 Voo 58 oo Vsl g
pod s aae b 4 S ol usas B Gueliy a Sk
Pasdi e sms 58S sl

wolgdl ralS @ Glsee S0 ol 5 palsa dlaa )
3 Osn 98 S (gl G areelaraSl, olans) anl

i - Dietary Approaches to Stop Hypertension


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VAY Sl p ki S5 41 1)

IS 5 ol Lo

"OTL dasiyo ol Jolge g Salgalie ayuics ys S50 Gl SouIS ny i Sl aleT,1S Giladlas -\ Jgua

480 Cuaan e 9990 slasy S Ol g3
Ldadl asda Sras j99
o il duuslie (01 4))
09 S50 o€l ja 098 5o Sl sl oyt paad 5o (g Lbn GRS 4 Wase 33 YAY Gaa VY SeolpSY- S dal N |V ol 558
09 928 saiiSedlyse 898 4 Cad (-Y4/V/) (S5 Saw sl SIS Solsbie aaies S8+ S
ol slatpa 53 oSl yu 098 5 (FVFY) (S5 Saew ol LS o ol Y
(VPAT) S Saw oo+ Sy
ol LUS Hu S50 suiiSedliyn o058 o (oS3 Sly Sida Ghals Sod
59 998 suiSidlie 0 K 4 s (P=/- A VYY) (S Saw Sovw Pl ¥
sii€adlie o5 8 5 (P=o/o¥ V) Se)y e ool LS Sy
(PIN7) 885 Sses ol slaton 55
sii€ ilise 5,8 ,o HOMA-IR? § TBARS' (slajmals (il | 4 de la o 88 | «aayy Seola K ¥ Som oty | Ve, s,
(P=-/-YA g P = /¥ 35 @) dalllas oot b dcanlio 50 Soon ils | KK Jaas O pS o g ¥
A o g 0aiiSemdl 5u 058 53 Ll e SlHudl aae
(P=+/-\V) (Jsiasbis 5 P=o/o\F) e o5a SLié Llo dae SalS Jlasilis 550 04 i \Y |/ aSA Jolas ok ok PR
sl mdline 2 8 b awlie o S5 Gk, sl wilie 058 5 | eeaalows gl W sl 555 JAS e SY Vol en
SR ey, 058 Lo Sl gl (S, o2 5))
Js
09 e SV Jobas ¥
Sl w55
poses S s
858 59 LDL 5 ol Jo il gloae 50 (P<o/- o)) (oidn Ghalk © We LB YF S0 YA | mis o IV | S pRes YAl
0508 4 @l (FWV 5 SNV S5 ) S50 Ry saiiSadly elosilS sa (¥#7%) So3 Ot Y TolKan
(Y107 5 =VI¥/. oS5 ) ¥ oIS e 95 sanSesls 5o
i€ dlye o5 5o LDL 5 ol Jo il cbile 5o YF/F/ nalS 5800 Gaa A Foo by Sox ol | MolKas 5 &y
(P=e/eoh) Su5 ol el san p Sl 89S Y
OUS ouii€ wilya a5 S s BaL s SHK wlle o YO/ rals Laigols
Laisola 8508 b dealBo Ha (P=+/-1Y) S50
9080 3908 U3 59 4 Gl Sl suis
(FVOIF7) abdsSalS ussan (VAVY) Ll o5 SHE (hal © W uyd YA sle BTSSR Gla 5age ) sk
(=YVAZ)LDL (5 5iealS (-AV/07) o senalS (553 (= VF/YY) 5 J s sieulS Y-g cnbs Sod ToliKes
Sls sus oS wilss 058 o (V/AY) HDL Jyi (a3l JES 65 8 Y
Sox
058 5o (P=+/-¥F) Jsiunn 5Ld 5 (P=+/-\V) wysKis 3 Sual Loy oo s S L OFY o OB PRTRES
Ladg,lo b dawlie 5o S50 oL Jo- Laig,la .Y T ol,Kan
QLS suiiS milisn plase 5o Silplie asuien & Ml Sl (uals
Lol b dmliio o S50
oS s 5 L0 5 sl Oty iS55 59 Ol (Sae i aae
5 P=/AY) olesl chile (P=o/-7F) GaL oea SOK (Al | GLallgly 553 Y0 | €@adY | S5 a S T-YF S s 5% uiuasla
b daslis o S,h wls o35 Lo (P=+/--A) HOMA-IR ails cnbise g o5 Lasgla .Y T olKaa

Lad g 00
s IL-6" hs-CRPY il glagmils 5 Jlsjies oluis pue
u:\SS..ﬁ:\JT

1-Wu

11-Rhee
iii-Brunt
iv-Paschos
v-Gillingham
vi-Zhang
vii-Mani
viii-Cornish
ix-Hutchins



http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VA o gl — Slspn o (g0 lo ‘/"‘“)fu $os8°  Olpl pualeslio 9 jyy119)3 325 (galao YVY

=\ J9ua delul
Laatils asdia et Alalas e e 9 Al a0 sLas g S Gl
s (0l A))
Y pmns saiSedlys Wil 5o Hate 55 plaw RalS ol oo VY 9 S (s - alio 55,5 V) Foloisan 5l
9 (P<e/o) b Jolas woplSlaly b sud e Al O Ol e (5558 59) pare S5
S P/ 8) S50 5 b owd (22 A oY e el ¥ 51 Gy Jolas 2,8l Ly + S5 2 S0
oo Sl euiedly 5o ul 8l 4 s o g58 e 9 (P) Lises
Sos 5 o P
(b8 Vs )
(V) Soo sud+ S5 a S0
5 ol il s o
S
[E-RVACR))
(+/IYY7) NS fam + XK o S0
5l il s o
Siasy
(L= Vs +)
A8 e e IS o plaiee ol aae |4 e a5 YY YIS S AN Sl | Vol 5 sls
O bR o 5 Syl Ols sl o Y e b Se0lp ST Y Sod ot Y
VI¥ sola 5o ) Lol ¥
T sl 55000 5
(Sl sl
Ol s hacs Bl 03 SSHK 50 Hlagias @S aae | 4 MWas 98 VY SYSTS AR Somokes N | Mobes 5
LS s sen Y e b SR gy Y
LDL JssiiS 5 (07) a5 JssiealS 50 Hlajias hals JLS55 Y Sool Al V0 Sode okuo DR E =
(P<e/o0) Koo oy saiiSedlyu 85 8 5 (F/VY) 055 b plle s ORss ¥ o Kas
TINFeol 000l 5o Slogine ol saalin aue Jloss
055 59 O sl BB 5 0> S 5K o hs-CRP

ol Slsine g,bel Sl SIP<./-0 jliae *

TTBARS: thiobaribituric acid reactive substance; {HOMA-IR: homeostatic model assessment; §hs-CRP: high sensitivity C-reactive

protein; JIL-6: interleukin-6 ; || TNF-a: tumor necrosing factor- alfa

© Slplie aodies sha Jolge 51 aS oy (ualS 5 S
LIS ol il adl sl (5 wis,e slad
3 S5 ol sl 5 o 4 € a5 ST b
W GAly (Su) S sl sladin 5 IS o 50 S
ol slaca s SIS 5o SH5 L eobdaSe ols plis
Ot DS 5o 50 S L ol 4 s (S Saw
o ol (ol & (S0 Saw ol b 5 s s
O VL NI 855 ) Silsalie aodion pond (LalS 5o
3 VLAY S 5 ) (oS (Sly pualS 50 5 (VA/4)L

VLasls (BIYY

i- Au

ii-Taylor

iii-Barre

iv-Kontogianni

v- Saturated Fatty Acids

vi- Poly Unsaturated Fatty Acids

vii — Secoisolariciresinol Diglucoside

oS Sl a8y &l )
09 owdS &S sl (5,08 4 23 w55 (pon g Cuedl
laaswl &7 (SFA) gl Con slaasal 5 (B8Lss ooa
59 a0 Y0 (2al G T (PUFA) plusl e sin sa
0o PUFA/SFA o (i385 aspdi e (oS (5
G S D S 5 a8 590 GRS KU Ga G e s
caloe wasee plas lagiagdy sl OB el a0
MWish 5 gy 50« BMI S 50 b ¥=180) G (slaasl
Sox T T pusSae el Sdplie apuie o
Gl 281 s € il ™ SDG S e (55
e s GEAS (a5 po i Jo Al s Ho 50
Tasde oS w59 oy gead GBS 5 50805
OBl & sate sl /-1 SDG sl Coa i s S
oS g 5 oS welic 5 (plial oo pead
I samd Qo 5 spdioe Gl 5 alses) (B
(YN ) OLISan 5 5g aru g3 oS pouypn oo | aas oo 2alS
Sl Bl 5o BlPee SHi wa S pedde wd plal



http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

YAO  Sple p iy Sy Al Ol L s b L)

wal  Saal ol adlle Gl o sl e Lagsls 858
soly sy o QLS slsine 0 S50 Sme B LBl
ol b el ol swu S ol Opiapd Sl sud
oae Job s Ss9 OB L 58 5 sl oWEA) sl
GalS 5o Son B 58l Tabie Gl dalas
TS dand 5 a5 0 TV au il s ol
TS PN PURNCIVIN [ NOV. | PEV AV St YA v I PR I
S LI b I L SH5 o0 ssase A0S ssiel sl
OhalS o il e 5 wipls (S5t slasai S (s,
olas laghayssy sl Sse Lawdy LDL - Jynwl
il Can Y-Kal Cna glaasad csbne wlesls
o ok el b LDL o il w5
S s sl S € LSl 5 b al Sl
S cpotde Laas e Gialbdl 1 wab e S350 ws
Ol S ol Wi 5 nal 5 Y-8l oa (slanal
G oot s e Sl o, 11, 3
Ol I3 5 co—a slaa) s—alns)
plast (LPL) Slal a5 nsml bwss VIDL (s5Lusk
cailio Glo) olylKan 5 ALK dallle o aas g
Glor o e ¥ and Wl 5 So5s ) saalde sl
sodle ol sud iLIK aaia AN gl sy swias
Oxolis s (YL (sl siae Jado 40 S5 canl (SaialS ol i1
O Wl 5 sup SluaSl Bl cawsla sl E
Pl oS sla 5 Ll ¢ seslaseSl
P8 Jaad PUAS g (il gl a3 s gl 53 S5 )
ok deae dleals Glis Lwsy A S
Lol aaan od 5udd (golo e b 4 1, Gal ) cbile
5 b GBS sl ook 4 HOMAGR adls
able Al L sl 4 e glie (ualS goaiaslis ol
S8 Gl s Sl View) S5 Gpae 3w SHE
callad (il 5 SHE plass) GBI Lo Gsa
I, (ROS) 35S Jlad lats £ wal 3 Hlass) NADPH
L oad Sl Gustesl Gial38) s oS WIS o iy
JEnl (mall 5 cplges) gouinS O S 5o uss L
5o oo Vsl il ol Lie pha " GLUT-¥
=l sladanly 5 5—nS) Jlad lags S w5

iii - Homeostatic Model Assessment- Insulin Resistance
iv - Glucose Transporter Type 4

o s 3 S5 &l )

Silplie asdin 5o Jids Jelse nage 3 oS

- JosulS (S 5w a3 GRlol) eand s
ol s T Coa slasad Gaalsl el (HDL
28 SIS 5o Calsed) (S (RalS 5 Gl ped) 4 cclisa
ooiel QB8 4 sate WA L @ S usdiee O
o9 s ead Vb osa slad 5 JLbsw) canl aslus)
OIS pon TS Sulpallie p oo Bl G e
SYL ki b (TFA) il 5 oon slaasal 5 SFA o3
e Jals 0 S0 T el LSSl e Sl galie 6o
2) s OB Wl g e Sl gl BT aul 5 LS (YL
sad suly ol (uinan Laal il PRI R ev
WS 5 Loy s sl 5 @l J o el (ralS s S50
S5 o LDL/HDL oot Sial€ 5 S 0355530 Gedls
> HDL | sl 5o Sk 53l ape 5o 07T
LT Gleals olas GialS A 5 ol elallas
- Jo Al 5 K55 (Saal 3 oS glaalllas 5o a5 00
© Al Joial cuns (halK oS 3,18 1, HDL
Sidas LhalS gsaiasslis (TC/HDL) HDL - 4 i
colbe € cuud HDL - JosiwdK 51 58 JysiuK
Sod sas S GBSl oo L Masbe
ealllae Cpean Lo il oS was e il33l 1, LDL - s 5ielS
- ol Gl 5w sng 5 5 S5 Gall ) 5
asls wle IDL - Josiw 5o o Gulsdl 31, HDL
5 P LUK Gragsy Ho Yl 5 SHn Ges stwlis
Jooiel (ualS 5o S5 31 aS alo olas (Y40Y) olLKaa
YSE 35 Sess ol (P<-/-+\ 80/\/) LDL -
A shn allbs Gaea so adbe (P<-/-0\ W/YY)
L Sy 55 (P /003 AV o6 JosialS (ralS 50 S50
dalas alasl 51 Guy s S @bl (P=+/++Y X/07) Y5l
Soe goaiSail o 9,8 Wludl 5o dawdly 1603 cus
Ol ald S u g YIS gounKedlyu 058 w130 ) 30mb
Sok o9 wsase el Sl (VL (s sine & o1
OLKas 5 T&SY dalllis woay ool b T ad suls cans
08 pSidae Yoo Glhae 4 LS (5bdaSe als las
3 b oS e Ho ol dne (uAlS 4 jade G5,
L acwlie 5o YL JosilS glols sl sl 5o LDL - J g 5iulS

i- Gillingham
ii-Zhang


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VA o gl — Slspn o (g0 lo ‘/"‘”))"Lj $os8°  Olpl pualeslio 9 jyy119)3 325 (galao Y\#

2 A Sok ot eobdSe 50 (hagsy s Sl
Y ops cnbo € MWie w8l o el IS 5 G0 08
sl (2K L S5 Vb s s siae ol Gl
© cnnlia sap oo WlSee plaal 5 GBS Con
5 dslae b g 50 58 Jolt S5 sud s pd s
wlia e e GBS s Jolae Had €0l oo Jolasls
Jslaels 5asd 5 asdipe 05 a8 maly JualS o 3S,K
Ol sl 4 culeea Lol ol 3S6E Lda s 581 40 S
Ve b Suum oS L g wdidn oo v O IS 00
Y6 YK Coa slanad sola S5 el bl s
G owglie (2l 5 ea a8 LEalK o ol @l3) oS su g
T ) sy S 4 s iy 59 Ol
o oS 5 dliae oo Cor sl peas (UK L S5
Slies san 5o 50l Bl (Sl 5 Gl el Sl aly vsage
PRI

083 HLdd 3 Sy

S5 a4 dunly Gsdbasily se JIEA
Tosbie Yboosa LLa & saie Lpliad sy
ialS s "EPA 5 "DHA o35 4 Y- Kal Csa slanacdl
LB L daa ) Bgi 0 QB Ol 5 Geaolad
Sl ol psaolas (uall 5 v-Kal Con slase
s Dlege dl-(puil Bl gawinS 5 s S
s alia) AY luS 055 (BAS (il g 3310
oy 3l e 5 Buoe 0 (SlSe canl (BalS (30 58
K538 08 dsase sah Vol sslal analS Slasaly
Seso ok S Tl GEB o sa Hlas halS Hu 58
S8l o o Salgd WT sl 555 59 a8 A Jolas oSy
o8 Golapne AlS 4 pale i VY oas 4 Jlusles
ARG e Ho il 5 st (a5 Las
dee B 4 el sk KK g, seanSedl o
O ORas p X N0 L Suk a8 P iy, Gseas
Jee () S aas (alS 1, (Jaibis 5 (st HLad 0l 53
faas o aladl o w3 Hlge ol 5,

ii - Docosahexaenoic Acid
iii - Eicosapentaenoic Acid

cullad (2aK L el 4 cueglde Vaaas Laal <
(B3 S O RS P VVOR [ FPRRCOS W S SRR
o8 Con slaaal Gl 4 Sk Cpl sl was e JRalK
Lol SSoK clle (S can S50 @dbse Tl
Jas3 Gaalsal 5 7YV G 1Ak ) ey o3 SHE maly (halS
5250 SDG L& M b o (Bl e alsdl Hu KK
S ooua July Gu om O L Som e
SOl baa b aas e (Al sanal () salanas]
ol 5 dae o Gudsadl slasai Sy Jsle Lae
Jls Ho shalllas Hu el 5 g5 waa S oo 6K cudls
O ocoglie s Hu I Sob JeSe A YN
L OSK Jaad DB Mse 3la i) Ho Gl e
ol Ghagd Lo suls D8 diwlie u) 50 an usae
S 41y ad Gugrn b Soos gals s S ¥ Ly, 0l
Gy JoSo g0 ol b osad solel oL LB o 4aa VY
Jio o S50 wa S padde dalllas Gl Lo daga
I ol gl 0 caoglie caal ol upa SlaneS) BT callas
55,5 a3l 5o HOMA-IR Loils «Sig, b 0 was ShalS
Ol VPV dallbs glal) 4 cad S5 s0iSesdb 0
L oLl sael cs 35 S up Ja o gl sl
s bosad g 0 5 OISHLS YOY S50 L sus
pUS Gugrs U sud g @il 35 HISHLS YAA S
202 9 (oSN sl Lu s SOWWF) S50 b ) i
8ol OSB3 W (V1Y sl o a S #) isS o
3 o3l snae Heb w SHhs 3 ol S Wusad Lot
Sl gl T el aloa 51 S50 5o Jlad )y el ssa s
G ceplie (Al s oS B o1 pads sud ol
2o 6obdaSe 35 60K Ghassy 59l cnd e
A58 Ha GEA VY Sae 4 S o8 aS Y Gloee w0 S0
S8 Rl 4 sake (Fla 5 oo Blal bl asbus
soe L Gpled) & cunlaa 5 sad Ga Galsadl
22 Sode R s 4 S olaghasdy add
b @ MWe o8 o eSS 5 s a8
TN as e ol 1 ol as sladil wolaals
9 aS Ve Ol Soh oo sobdeSe oAy o
KB (uall 4 saie (b w5 sle S e 4 g,
53 esaan S (VO/FY) b3 s G s san 5 (VAIVE) 055

tfie sand)y il pladl e win Coa lawwl Hiiw ¢l os2)
i -A’ desaturases: DHA s EPA


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

SIS bl (Je pland GALL ale o w5 S6K

cilne sad ol plozs 5 VM amea Sla )t
Taas o ualS 1 Sl pilie aaien sl Lag 538 L

17 aab e ol Glaganls abl 4 ol s

X PO N PO TR G PR RVOO. S Y IRPRR P { | JRVE-C |

sols ol 5 " Taslie Se 5 658 OLY 5 s YL

il ge 8 4 Gl Sleall (RaS s T 3 suk

S99 B slag lan 3 SH5m A

VL GBoos - 2B slagolay sha Silplie a0
aodics sha Jelse oS Lol 5 Naase Gl sl
@by Plasper Fose - @B slagolas b Sulplie
by 53 350 a8 Ol LapT SIS L GRalS bl
oo 5 Sy (alS Grinas 5 o slagslen oo GRS
o b Son el ohlan gl b of 3 ab
O (ShaaSI BT el Gl 5 Ll 5 sl B
Ol O sofsla 5 b lagslan ssae w0 0B
Yol Coa sladad wupali oIl s sde MM asl o
LS Gare s EalS dlaa 5 Al8 Lilas ol glls
5 3o JLbsnl s Slae saap (B3551 ws (il
W sl 2dlos o s 30 SO ol Gl
OLS Tl sSae sl (ol slagsslan b Sl sl
Pim®l (B 5 Slaasl Bl sl3 Gl ss Sox
B slagolan sl o clilas cage 5 adbie
L, E-selectin Lual€ L S, B ims M.in@
g aS a3y o ol e LAl @ 1y LKl T
Gl L S 3 ad le s K o g (Y0 04) falel
Sl gl WIT 531 5l T UK @0 b gy 55 ofSul g 5T
Ooes 5 el geallhe o Miaalbie b o sl
I8 s o0 (Buoe - (B lagslas 5 SH5s ol
el solan 5o SH0 (Al IS g5 () b S
5333333316337 SIS gand YA U ags 50 Ol elsl 4

" il sals e (5,585 s 5 ol ws LS5l

O._SA:\

potics 53 O 59 Ssase (2IAE LSS A 5 Son

i- Prasad
ii - Bassett

Sl 5 gadhaseast g il jo S5 5

O Llad oKl ST 5o silas) Gusil a8
sals plas Gulsed) 4 caslie 5 (Fla ¥ g cubs VL
I olel godiynin slags w5 oo ol s ssde s s
S ol 5 slanS pusial osaps Tuls Jls
G Silplie posin 5 (Sla b bdse 5 gl gla, s
5 ObsnsFFY Al cun K55 Caigoe sled
ousiel slagadls olyie € € ou Ko waall g5 Gslls
gt LIS 5 “ws s GALS sSlas)
Silos ol TTasi e sse 5 1 Sl
59 S st T el b el ol 31 Y€l Cya (slansl
S Al 4 saie Laadal Sl T s
CRP 5 LS siaes i 5 sS  oledl) Gl slaad 53155500
086K Slasas) (BT slam Bl carsy sse 55
SYBE callas (i385 5 sams aueSp s SlasaSl
Bl 1 ase wadl oo glle 5 sad awssi
OSswol Grul3sl 5o K5 Gaeaa sl B s O aas
TNF-0 5 A2 GLaS saes 55 (2lS 5 03 ol oledll as
S e Cals Goshsl as Bl sl m olal
So OReo 5 O ORes A il olsTLS saallhs
eslis hs-CRP 5 TNF-a alaa 31 olgill slamalis 55,
b € S saaliie 85 K 5o (Sl a5 ad
5 sadt soliiel S, ey ) 4S cad o7 Ll ool Jala
b 005 Loy oles lle 018l (gaalllas o)5e Ga
Golaine @5l 50 GLKan 5 ALK aallhe o s s
2 bl Gl Solesn 5 Sohs GRas AT L9
-5 saaline ave Jalu adi sualie Y gilS 2 95 b awlis
o dalae oS Loy wue dallle ol Ho Sy GEg, (B
GBS s il Lo (ol sla) sSU Gl s 50
el sad

b a3 5 mda 5l pwy Soo L9 dsase OIS
Jsass enterolactone 4 enterodiol 4 sl S (slag,5SL

GlBl 6 Gstae LOT olil dlea 3 € asdie
sobal bl (A Dlee 5 (LOhwas) Gose o 3 s
5 S8l Gustl GRalS el 51 S50 Gl s
5 Sl aomin Gum GRS Lo Wl ol
sloal nle "Tasl Gl 58 S50 - ol slagsles
ol Salg 5 5 w5 S wal SHle S aiile S5 (LS


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VA o gl — Slspn o (g0 lo ‘/"‘”))"Lj $os8°  Olpl pualeslio 9 jyy119)3 325 (galao Y\A

Shle y wSie e 1 el s ase slasd
132 50 Gar s a6 3T Goa @laasel 5wk
Wl Cor slaaw) pwsiaws (malK 5 aas e alS
ohalS 4oy o VIDL & il o Jhals
w0 sl ol s ssdle Pl Jlss 4 1) s 53
doles 03 oon slanl 355 Hu (B3lwas B ca Y- K
ERS TR [ WIS -1 | POV N1 L g
© MWae w8l Lo psllae @IS Gy 5o s 65 sl
Pasl sl S plie auie

S ol UK e 58 S0 o0 Ko age 5 S seule
JoriulS o355 © 0sa slagsn (ualS 5o gade ol
Dok win 58 5l W g 5 s LDL - 555K s
Joasd ol 5 el (S Lol o padidio ash 4 3 ol
oS w518l 5 g il TS Joaal 5 530S g juan 0V
> Gl aldas Josil Sla 5 odga 5o 0 58
BB slaeaiShans pleae 4 55 Lag5ssial il
Ol o aS Wil e i8S DB o 300kl e S
a5 Wisls (i Lawdly DL - Jy il clile
Lol b elie S50 Sh U slag3 il s
N aal sl

gl Gl 3l 5 JLb sl o Slae 5 sags (s HLdd Luals
00 € al Sy deae wlg Koy Slaas)
Oleos s poad GualS lal, Lo gude ol ¢ sane
Sox B osdie wase ol Gl Tasls Splie oo
Sss 03 SO G255 5 b IS G255 (a8 4 s
50 ol slagails 5 S plio ajui 5 o, 8Kam b
T Jae

bl co o Jado 5 e slansSB G S (S
cble ()38 4 el ol gl 4 e gl (Sl galie o puis
Ol 58 e 5o 5 (Bla (Oen 18 Gl e s Gl g
ool Gl ol Jlos 4 1) Sl Gusid w5
L oaloedl slaswins collad v o @ slas)
Ol el 4 sl y S (glaews 58 JBEI 5 00 S S pn
desn ol 4V aas e (a1 Lk ey 4 (GLUT-4)
5 5SS mals s wilsts QLSS YL slsiae o 4 S0
O% o9 sl et S aas Glal adshe o
8305 4 (ROS) 5ausl Jlas slac £ Lll el
OueelarasSlyy pedld) oble (g ma sladSal,
oaals &« sase Gl 1, ‘TBARS (sl

i- Thiobarbituric Acid Reactive Substances

S oo wad aladl badse jha Jelse 5 Silsbie
5 Obas WSo Bl Gems ol snd aladl slata sy
OBl cope 4 Osd sl Bliss » oT OB L
- Jssiwl 5 LDL - Js il s pasl(s 55 ali J il
o8l HDL - 5 55lS (al38) 5 Gusly (sl L LDL
Gl goaalS ol oYle als T el sa
slaasa) o3 Ladish Lol caio g 80 S anls 1, S5 oK
HDL - 5,5 s LDL & s il juids 5 V=186l Csn
dals & el oSae o TV 0 Lad 5w (Sal
ol il sl dallbs sus b Gyeae o9 59 ol
€ aas e olds a6 Jy il /HDL & J 0wl cus
ool € ol il HDL ae JosiedS 5o Jhals
55 LDL & Js5anl 5 0T Giald) 3 as e 50 g wiloe
S ab JosialS 5 w5 Jhals e ol e
RRANTRIPITS 5)0) SR PRV U DA Lt
S Ol S sobe i B ssac sk 4 Sy
3PS ol sud QS YKl Gog slas
podion 4 Ml o e L S S Sy oS o]
o3 @by casal o (Al wgse Hled o Silglis
Curea o pdge (pl ol Sulplie ajuia e
09 i e 5B G ) wbie sledas cueal o]
Vil asm s Silsalie (Bla 3 ol 51 5K (5 L olal
o8 S adliee e BB ke ol B S, gobdesSe
@l QB oS Jla 5 Sllie podie gt (1Al
Soes ol (a5 5908 S 4 s S50 S Gl g sl
o 4 wlgee So5 586l ol i 38 (S
Sl alie ot o Vsl o so asase psn oSS
O 0 sl (Slomds Ui bgon Sle oA s
ol pldal 2l slapon GRS S S CHpe
s ssdies sidu oS & albT oy lassal Jlaml 5 sl
ORl58) 58 Lewdly gplpusl 5 3SHK clle Sos (s
o0t Jie ra Osaeliias] 4 el Jla 5o 5ol b o
g o s Sl w6 3 4 Con ol (ol
ap0 ) B (1 5 5501wl 85 Ghl38) 0 sake ol se (nl pgans
Olsesl YL clile 5 sus VIDL (S35 5 J il (B
wor el 5o 1 Sk G sl ] cllad 5o
59 Vasd o sii LDL & VLDL Jsass 5 sals Gl 33l
Gan by o Y=ol Con slaasal b (5L clla ()

olynid oglbe sk o S, anle of 3 52 gsube


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

YA Sl p ki Sy 4l

IS 5 ol Lo

10.

5 Sods e aladl glagassy Gelals (S sk 4

shd Jelse JES L ualS 5 0T o ssase (2132 ol 5
g Ol oSl Sy Jold S Sl ajsi
S HDL - il o (288 s sl 3 o yon
S adbie S wl Gea slas 5 Bab KK
) Bl s oy 31 S35 wleals L Lapaus
3 oSsla Lo Wl 8ge (SlarSI BT plis GR35 ol
Sl solie pyuins aloa 51 5815 512 Gede slagslan Ssae
Al Sise Ol 5 aube (Bose - B slagsles
i 58 Guad sl oidn Gl ole)TLS olallas
s Sok a3l saaldne (glys a3¥ oae Jsb o
S OLSI L g e, s Ll 51 oT S5e g b (s

References

Lopez-Huertas E. The effect of EPA and DHA on met-
abolic syndrome patients: a systematic review of ran-
domised controlled trials. Br J Nutr 2012; 107 Suppl 2:
S185-94.

Esmaillzadeh A, Mirmiran P, Azadbakht L, Etemadi A,
Azizi F. High prevalence of the metabolic syndrome in
Iranian adolescents. Obesity (Silver Spring) 2006; 14:
377-82.

Yamaoka K, Tango T. Effects of lifestyle modification
on metabolic syndrome: a systematic review and meta-
analysis. BMC Med 2012; 10: 138.

Azizi F, Hadaegh F, Khalili D, Esteghamati A, Hossein-
panah F, Delavari A, et al. Appropriate definition of me-
tabolic syndrome among Iranian adults: report of the
Iranian National Committee of Obesity. Arch Iran Med
2010; 13: 426-8.

Poudyal H, Panchal SK, Diwan V, Brown L. Omega-3
fatty acids and metabolic syndrome: effects and emer-
ging mechanisms of action. Prog Lipid Res 2011; 50:
372-87.

Shearer GC, Pottala JV, Hansen SN, Brandenburg V,
Harris WS. Effects of prescription niacin and omega-3
fatty acids on lipids and vascular function in metabolic
syndrome: a randomized controlled trial. J Lipid Res
2012; 53: 2429-35.

Carpentier YA, Portois L, Malaisse WJ. n-3 fatty acids
and the metabolic syndrome. Am J Clin Nutr 2006; 83
Suppl 6: S1499-504.

Benito P, Caballero J, Moreno J, Gutierrez-Alcantara C,
Munoz C, Rojo G, et al. Effects of milk enriched with
omega-3 fatty acid, oleic acid and folic acid in patients
with metabolic syndrome. Clin Nutr 2006; 25: 581-7.
Leao LS, de Moraes MM, de Carvalho GX, Koifman RJ.
Nutritional interventions in metabolic syndrome: a sy-
stematic review. Arq Bras Cardiol 2011; 97: 260-5.

Wu H, Pan A, Yu Z, Qi Q, Lu L, Zhang G, et al. Life-
style counseling and supplementation with flaxseed or
walnuts influence the management of metabolic syndr-
ome. J Nutr 2010; 140: 1937-42.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

M S5 Lol deSe ol gl aalaaSl

Jaal, Gasay oly 31 s suls Lzal€ |, TBARS ool

Ol caas (RalS 1 Lol & saeslaniaSl onS 55000
Lo sl 58 ladshe it (SoulSs 5 ool Lia 50

S SHE il Gal3El s onlsesl gewin€ Lada

\

v.d_)‘ﬁw

ool Ol (RalS o S5 Sl lagha o5 Sid
S 0T 5 oS wnli 1) Gl gedl 4 e glis 5 silases

e)LC‘ Hl_o_)d ua‘H L} .A_.md\}.u.nL)é Lﬁ“"‘}' le.o
s J\}&w - U—'P ‘L: &S_)_)-l DMYA‘YY‘YAX‘“W.AQ‘&JJS
sl eVEe A 5o L s VTl ols gussle

1 s & smeehasaSlyy 81850 0T ob) Cyme oS s

Mgl odl S slagal,lb sel b M aas Gl

Hosseini-Esfahani F, Jessri M, Mirmiran P, Bastan S,
Azizi F. Adherence to dietary recommendations and risk
of metabolic syndrome: Tehran Lipid and Glucose Stu-
dy. Metabolism 2010; 59: 1833-42.

Akhtar S, Ismail T, Riaz M. Flaxseed - a miraculous def-
ense against some critical maladies. Pak J Pharm Sci
2013;26: 199-208.

Barre DE. The role of consumption of alpha-linolenic,
eicosapentaenoic and docosahexaenoic acids in human
metabolic syndrome and type 2 diabetes--a mini-review.
J Oleo Sci 2007; 56: 319-25.

Khan MI, Anjum FM, Sohaib M, Sameen A. Tackling
metabolic syndrome by functional foods. Rev Endocr
Metab Disord 2013; 14: 287-97.

Martinchik AN, Baturin AK, Zubtsov VV, Molofeev
Vlu. [Nutritional value and functional properties of fla-
xseed]. Vopr Pitan 2012; 81: 4-10.

Singh KK, Mridula D, Rehal J, Barnwal P. Flaxseed: a
potential source of food, feed and fiber. Crit Rev Food
Sci Nutr 2011; 51: 210-22.

Rhee Y, Brunt A. Flaxseed supplementation improved
insulin resistance in obese glucose intolerant people: a
randomized crossover design. Nutr J 2011; 10: 44.
Barcelo-Coblijn G, Murphy EJ. Alpha-linolenic acid and
its conversion to longer chain n-3 fatty acids: benefits
for human health and a role in maintaining tissue n-3
fatty acid levels. Prog Lipid Res 2009; 48: 355-74.
Paschos G, Magkos F, Panagiotakos D, Votteas V, Zam-
pelas A. Dietary supplementation with flaxseed oil low-
ers blood pressure in dyslipidaemic patients. European
Journal of Clinical Nutrition 2007; 61: 1201-6.
Gillingham LG, Gustafson JA, Han SY, Jassal DS, Jon-
es PJ. High-oleic rapeseed (canola) and flaxseed oils
modulate serum lipids and inflammatory biomarkers in
hypercholesterolaemic subjects. Br J Nutr 2011; 105:
417-27.

Zhang W, Wang X, Liu Y, Tian H, Flickinger B, Empie
MW, et al. Dietary flaxseed lignan extract lowers pla-
sma cholesterol and glucose concentrations in hyperc-
holesterolaemic subjects. Br J Nutr 2008; 99: 1301-9.
Mani UV, Mani [, Biswas M, Kumar SN. An open-label
study on the effect of flax seed powder (Linum usitat-


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

IPAY o g — 3o 0 o (o lai ‘/,‘»;}'u‘;w;

Ulpl panalgilio 9 juyii9)3 3ac galzo VY +

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

issimum) supplementation in the management of diab-
etes mellitus. J Diet Suppl 2011; 8: 257-65.

Cornish SM, Chilibeck PD, Paus-Jennsen L, Biem HJ,
Khozani T, Senanayake V, et al. A randomized contr-
olled trial of the effects of flaxseed lignan complex on
metabolic syndrome composite score and bone mineral
in older adults. Appl Physiol Nutr Metab 2009; 34: 89-
98.

Hutchins AM, Brown BD, Cunnane SC, Domitrovich
SG, Adams ER, Bobowiec CE. Daily flaxseed consu-
mption improves glycemic control in obese men and
women with pre-diabetes: a randomized study. Nutr Res
2013; 33: 367-75.

Au MM, Goff HD, Kisch JA, Coulson A, Wright AJ.
Effects of soy-soluble fiber and flaxseed gum on the
glycemic and insulinemic responses to glucose solutions
and dairy products in healthy adult males. ] Am Coll
Nutr 2013; 32: 98-110.

Taylor CG, Noto AD, Stringer DM, Froese S, Malcol-
mson L. Dietary milled flaxseed and flaxseed oil imp-
rove N-3 fatty acid status and do not affect glycemic
control in individuals with well-controlled type 2 diab-
etes. J Am Coll Nutr 2010; 29: 72-80.

Barre DE, Mizier-Barre KA, Griscti O, Hafez K. High
dose flaxseed oil supplementation may affect fasting
blood serum glucose management in human type 2
diabetics. J Oleo Sci 2008; 57: 269-73.

Kontogianni MD, Vlassopoulos A, Gatzieva A, Farmaki
AE, Katsiougiannis S, Panagiotakos DB, et al. Flaxseed
oil does not affect inflammatory markers and lipid
profile compared to olive oil, in young, healthy, normal
weight adults. Metabolism 2013; 62: 686-93.

Mirmiran P, Hosseinpour-Niazi S, Naderi Z, Bahadoran
Z, Sadeghi M, Azizi F. Association between interaction
and ratio of omega-3 and omega-6 polyunsaturated fatty
acid and the metabolic syndrome in adults. Nutrition
2012; 28: 856-63.

Hosseinpanah F, Barzin M, Mirmiran P, Azizi F. Effect
of changes in waist circumference on metabolic synd-
rome over a 6.6-year follow-up in Tehran. Eur J Clin
Nutr 2010; 64: 879-86.

Esmaillzadeh A, Mirmiran P, Azadbakht L, Amiri P,
Azizi F. Independent and inverse association of hip
circumference with metabolic risk factors in Tehranian
adult men. Prev Med 2006; 42: 354-7.

Root M, Collier SR, Zwetsloot KA, West KL, McGinn
MC. A randomized trial of fish oil omega-3 fatty acids
on arterial health, inflammation, and metabolic synd-
rome in a young healthy population. Nutr J 2013; 8: 12:
40.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Hekmatdoost A, Mirmiran P, Hosseini-Esfahani F, Azizi
F. Dietary fatty acid composition and metabolic syn-
drome in Tehranian adults. Nutrition 2011; 27: 1002-7.
Shab-Bidar S, Hosseini-Esfahani F, Mirmiran P, Hosse-
inpour-Niazi S, Azizi F. Metabolic syndrome profiles,
obesity measures and intake of dietary fatty acids in
adults: Tehran Lipid and Glucose Study. J Hum Nutr
Diet 2014; 27 Suppl 2: S98-108.

Misra A, Singhal N, Khurana L. Obesity, the metabolic
syndrome, and type 2 diabetes in developing countries:
role of dietary fats and oils. ] Am Coll Nutr 2010; 29(3
Suppl): S289-301.

Pan A, Yu D, Demark-Wahnefried W, Franco OH, Lin
X. Meta-analysis of the effects of flaxseed interventions
on blood lipids. Am J Clin Nutr 2009; 90: 288-97.
Prasad K. Flaxseed and cardiovascular health. J Ca-
rdiovasc Pharmacol 2009; 54: 369-77.

Robertson MD, Wright JW, Loizon E, Debard C, Vidal
H, Shojaee-Moradie F, et al. Insulin-sensitizing effects
on muscle and adipose tissue after dietary fiber intake in
men and women with metabolic syndrome. J Clin En-
docrinol Metab 2012; 97: 3326-32.

Adolphe JL, Whiting SJ, Juurlink BH, Thorpe LU, Al-
corn J. Health effects with consumption of the flax
lignan secoisolariciresinol diglucoside. Br J Nutr 2010;
103: 929-38.

Merriam PA, Persuitte G, Olendzki BC, Schneider K,
Pagoto SL, Palken JL, et al. Dietary intervention targe-
ting increased fiber consumption for metabolic syndr-
ome. J Acad Nutr Diet 2012; 112: 621-3.
Lorente-Cebrian S, Costa AG, Navas-Carretero S, Zab-
ala M, Martinez JA, Moreno-Aliaga MJ. Role of omega-
3 fatty acids in obesity, metabolic syndrome, and cardio-
vascular diseases: a review of the evidence. J Physiol
Biochem 2013; 69: 633-51.

Sohrab G, Hosseinpour-Niazi S, Hejazi J, Yuzbashian E,
Mirmiran P, Azizi F. Dietary polyphenols and metabolic
syndrome among Iranian adults. Int J Food Sci Nutr
2013; 64: 661-7.

Styrczewska M, Kulma A, Ratajczak K, Amarowicz R,
Szopa J. Cannabinoid-like anti-inflammatory compoun-
ds from flax fiber. Cell Mol Biol Lett 2012; 17: 479-99.
Rodriguez-Leyva D, Dupasquier CM, McCullough R,
Pierce GN. The cardiovascular effects of flaxseed and its
omega-3 fatty acid, alpha-linolenic acid. Can J Cardiol
2010; 26: 489-96.

Bassett CM, Rodriguez-Leyva D, Pierce GN. Experi-
mental and clinical research findings on the cardiovasc-
ular benefits of consuming flaxseed. Appl Physiol Nutr
Metab 2009; 34: 965-74.


http://ijem.sbmu.ac.ir/article-1-1694-fa.html

229/Iranian Journal of Endocrinology and Metabolism Vol 16 No.3 August-September 2014

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Review Article

Effects of Flaxseed and Its Nutritional Components on the
Metabolic Syndrome and Associated Risk Factors

Yari Z!, Mirmiran P2, Moslehi N2

Department of Clinical Nutrition and Dietetics, Faculty of Nutrition Sciences and Food Technology, National
Nutrition and Food Technology Research Institute & 2Nutrition and Endocrine Research Center, Obesity Research
Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, |.R.
Iran

e-mail: mirmiran@endocrine.ac.ir

Received: 23/02/2014 Accepted: 11/06/2014

Abstract

Introduction: In recent years, the prevalence of metabolic syndrome has increased considerably
in most countries worldwide, with an estimated age range of 10-25% in adults. In Iran, 30% adults
and 10% adolescents have the syndrome, increasing their risk for type 2 diabetes and
cardiovascular by 5- and 2-fold, respectively. Flaxseed is the worlds richest vegetable source of
lignin and alpha-linolenic acid, essential fatty acids and it is a good source of dietary fiber; its
possible role in prevention of chronic diseases such as cardiovascular disease, cancer and
diabetes has been reported. Also, there is evidence suggesting that this functional food can have
beneficial effects in reducing the incidence of metabolic syndrome by reducing its risk factors. To
better understand the beneficial effects of this functional food, this study aimed to assess the
effects of flaxseed and its nutritional components on metabolic syndrome and its associated risk
factors. Results: A review of literature showed that taking flaxseed, its lignan or alpha-linolenic
acid is effective in reducing the risk factors of Metabolic Syndrome, i.e abdominal obesity,
hypertriglyceridemia, hypercholesterolemia, HDL decrease, impaired fasting glucose, and hypert-
ension. Flaxseed can reverse insulin resistance and central obesity and hence, has an important
role in the prevention and treatment of metabolic syndrome. It can also reduce oxidative stress and
inflammation, which are inter-related indications in obesity and metabolic syndrome.
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