[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

99 &9 RS phslow 10 SN GGl 2 T ol b (53l JoSo of yob 4 (53190 (33 303

' ysrdusme W saigd ol ojlo b

Al eI ST oty o Sl pole 0aSails ¢ 555 psle 5 5o Cam)F 05,5 )

ol i

V-1V as YWY ail = peg Jsl 0,0eds o8yl Jles
WWAVAY - dlie JSpdy fu)b

(4% 5T YF —lasl 5 o9 s il

VLN

aled 83 1) (5559 (el Sllpe ol (San a5 g 00lo padi (0l Shilew jo ) Ll Fwly Wilgiee ¥ K Gz slasi) B pae
bl Sdalie (LS 5 ol Sla a5 ¥ KLl L (55l JoSo ol yom 4y (g3l9n (n o3 atin A D31 (i adlllas () Bun
a5l & (U YTABAVIT) (0bo jlow (o c0i90)) i —0sed) i b b (225 e addllae () 0 1350 99 £95 Culid 4 Die
W ool plaisl JuS o ¥ Kol Brae o jan 44 (s3len ol (o)p,5 ae Yoo ) VK JoSo Bran sloog )5 4 Bolas
3558 O nSel il O pasSly (g (oo sk g2 ole ¥l g atie 10 555 A g,y )0 4R O P (giler (uyed sl
JoSo a8 oo plas Woshs Jolod ol byl (s yeS 0390 3 a9 S8 (Slalie by at Ll 5 Sy oS 5 T (559005 0uind 5955
55 P= oY) pb Jo s dP= +10Y) (pwsnol lagasls [0 i oo 4 ke S5l (nyed b oolpes ¥ ISh L (55l
(P=+1YYV) C LasSly cpatSyy 1 6 10551 10 o cime iglis a8 0lo 1)La5 09,5 du (slornSilis duglio g o (P= /1) & yuedS
Slpidiy gl cpl (Calad 39y (s 390 (Syle] Aigai 40 (P=+/10) W 55055 saias 39,55 5556 3 P= +N\Y) V (5ol i)
podl Al anle 90 0,90 SO 0 (Salie sl ls 5 gunhe b Wil o ¥ Kl b (g3l JoSo 5 (5390 (i ped 4T 0ges

b slpidng 80 85 Zubid 4y e o1 31 (gl (s3lem i ped o VKW ailjs, B yae anlllas ol gl ulal

90 &g oo F Bl iolodl ¢ 8559 0 o3 20 Slg 3alS”

*

Sl pole olSasls 1 o35 pole 5 (S Zun T 0g)F ST 9Kl ot 58
CAPV-YYYYE . ol
E-mail: a-saremi@araku.ac.ir


mailto:a-saremi@araku.ac.ir
https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

Ve
Eiloolyr silags pole 0aSiimgs, 4 pdd

coim Cedld oaisS (6 iy IS Sb ol jslaie 4y addlas Ve
phie G Jld a5 ool 3l j0 40 £oi cobs Jlas a5 0l 5 1S
ol [V ]ewl S o ool 3l 51 5aST ol g0 aijlo 2359
Oiyed aan )3 Celw YO plowl a5 asS o apegy Sldlas
9 SrSiny Sz Aap )0 Cag O sl 5y, 0 AlBS Y L (sl
oty e (o m an [IYAY]eru je g0 ga b ey
O I T R T R
o= Eoeds Flnl Comez 10 fnizres aiiia Jld o8 o5 Zubs
SV ST YL o i L LasgesS ol 4§ el YUy S o0
aS Il 0 ) o g9, [VF]cud ol pen joiS 0 Sglie
@l 4 ¥ Kl 5 len (n s e 51 Sy e died g I
Pl ceal azd S )13 ) n0j00 B9 ol s Lelse 5
W 9y il 5 STl Gl Ll p g (nl Shelss
ol o 4 (S3la2 (n eSSl (o y p Ol BioS Saa e
Micee plibe )0 el s (Sl ozl T Kl oS

D1 90 £95 obd 4

oL Ubg) 9 e
pole oSl imgiy 5o BB wieS wnl 5l my gy o
Ut b b S dge S (22 el b B s ST (S
sl bl a0 S 2l il ey 5]
50 59 g9 Suloo of 8 L 51 (IRCT138904263387N2
aiawl L ygo Gloy odgamme 0 aS 000 Jlo Ve UYe
S s (8) ymae (s b jlony Clid oL Silojs a4y 1Y)
2 T g aslllas 4y 399 slaylns axly 5 0535 oo daxzl o
S 9 oy )3 RS Mged gy 4 g Slalllas iy b
399 Sloylone ol QB o 10 CS 10 Cold) )b eSS
Cals als Jlo & Blas by ol lacs 5l aisgy @ jle aslllas
pos e (o 50 S (e WVl e (SLLBL 35 90 g9
(B oSl Slas s (sl 095 PLiS 435 18 3524
ool (glag Iy Bras pas Fr 5l S Sy 039 pled (59l
olo ol ;o ¥ Kl o 5l JaSto 435510 B poe (55 (207
sl adog Oyle adlas 3l 75,5 glo loe asdllas £4,5 5 L3
A el Lo () lepd )3 e g adlllas SS9 Cale, pae
S2rly O3l o (Bmae slog)ld £5 9 599 )0 jsd) S

VY

\J-%
o

do3io
3 sl 15 pled )3 e 9 S e ol e 5l By o8 5L
Yl slo e 5 5 o 3l (e Jotee s oy cnl 3 Ol
a5 wied o Hlis owlis pFaes Slalllae [V] ol sas 158
3l S e sl 5wtz o QB 1 59 ISl 5T anl cubo
Jslse [Y]eul oy I ¥ LY nbo ol 3l o 8 ol
Lol sl ooy (o o131 50 (B (2ol 5 59 Ssly 5T g
O o=l is e 59 (oatee iy lad! 45 asad o Lt daleds
»C STy e ol a5 Wil 08,57 5155 aaled o ls
S olse 4 € aaSTy ug sl Y (Bose B e
[¥]ecalons sloragy (Bose ol (ol el sln g5 b5 Solas
-8 skt S5l L CRP 5 50 g9 cabs o Mt (il 50
5 Sl dnwd sl (698 (995 i &5 Cul 00l (Bpae (B9 e
5 90 B las Lo Oloe LN g cnl 51 [F]adl e 93
oy B Gl 0 2g Lo gy sloslasl U sl See il
YL O laana! a5 wilos 57 5 138 Slalllas piocen Lol
Sty s [Dloledll s (il sloagealy 1 (ot o 2
Ldlowe ST Kl Gy slodeal S o (3L [£]59,08005 51
o el oo sla Sy 4 gam B ol Sae a5 ails B
dngs plad I3 0l L ¥ LSl 0908 a5 pokas [0] il Loy
[YA] et olyan 5550 — B (slasybose 5 50 £55 ol
Sl Coady o gamie ST KT (55l JoSoo (e
iz ST lese o [0 T ks 3gse 5 ol codls § St
b gl glidle 5 Sl ao Cools ¥ KL Lz (slaasd
5 2l slo Kl malans 5 ¥V I Ol Bl 090 50 gl Ll aols

Cdlad ¢ g Sl (pdgy (b0 Glhlem Boye 9 B Dl

3B )l g ubd pl 5o @9yl (595 1], ST (o8
Sz il xS slr el plite by b [V ]l )]
33,5 oo o Sty Sel S o5 )13, 45 (o )3 0980
& aglio oy SIS (s (g el s cy55- e VY]
S3lop Dby yoT 4zl )5 0y S (65 S 5 Jg S (el g
aS asileslo o oyl amlgs cpiman [VVAY]ol o alS
ol ot 93 £55 s dansgi Sl alS b iy Sy (Sl
S5 53y o3l gren gt LB b (B9 aSI L 5 o
3ol oy S s s oe 2l 90 g0 Solis Jlas


https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

u'-%
o

O 5 oolo ol

ol il dn aiets b 0 aaBs iz b Soge)) (5 g
Ve Leslasbs sy 5l lo iy 50 G & e g 33l
(S S el ) ey Cales 0wt Sl 9B (o (o
ool S8 ol ansd cpe Gl glos o aB B Y. (gl y ladiges
L aiiBo Ve Same (gl aged solo sloadyd s g 20l
¥ oo ead gillaz oy g 00d)S foi sl Yo o - TPM
D (60 o Kmsl 4z yd A gled o [iome oSy S
25 JormelS s S (65 95 slaaed g il SIS
ool Ssley 351 &y 9—as (g edS-LDL ¢ g 2wds-HDL
g,y 4o sl o dsst (Hitachi, Tokyo, Japan) o—z ¢ .5
o b s (65 o3l (Randox, England)  owlgie! 509,
20,8 5l S gl (sl 03T (8955 G2 5 0900 Sl
wgen (2L oS B9y Ly gl 4y Cenglie s 092
3 eolatul b copdomd! 4 Caglie jasli olgie &0 (HOMA-IR)
xbal 3o EmM/d-V) /Fe 0 LI V]ors awlxe 0y Josyb
oy o Bale HOMA-IR b2t o Jsiluuml-)
o9y 3l ool L IL-1 5 TNF h$-CRP ol (b yeS g2ms
=S o3lasl (L, Bender Med System &5, oS 1V
V3l S laygesl sl (29,5 0095 5 090 Dl e pS 0
0331 Jamgi Loosls Jloo g g jo8 a5l ey 35— 02
= Je sie 3l ey 2 ST B9 el B9 S 9odoS
ooliisl el S el g anly (5 Gge3l 51 anly (sl e
plod ol ool &l JLxe Bl il £ . Klo &y guaay Waosls L0ya )5
5 o plol VF a5 SPSS f38le 5 lawgs udiod (g )l] Sllas

S as S L WP lapgesl gyl pime gl

Lo dxsl
St a5 Jlo FADALYIE 5o oo Sdga)] o (eSilio
5 oaeyl L leedls Ll 0g Jlo #132V/0 40 g5 b 4y L]
=S 5 sl s VLG (gl JoSio 5l amy ol (i sy
25 595 5 (P= +1FY) oy 0358 ailes «P= YY) ()39 (920 (S
D I e B P DL UL RIARY
039 LR (o= S sleatll silan o peit Y el JeSee
sz Sy g (P= /oY) sl dny 1o 590 Cond «P=+/ 0 A)
ollasS 3e3l e 312l 2alS o pime j5b 4 (P=+/e )
5 (P= /%) oo 0095 anled Olymas 1o Jfo e Sglay ol yLis

VY

b‘).o.m a Lg)"ﬁ'“ SRS ).n‘

doSo B pan ]35S 10,85 Vo 09,5 dw yo Bolal job 4y byl )i
A e ¥ ol oS B paan b ol por (g3ls0 e o TS
JoSo 5 JaSe B0 ol o 4y (53ls0 (a3 09,5 (sloidges]
Syge VIR oz losed JoSe 0,5 (oo Ve o v il e
Docosahexaenoic 4 Eicosapentaenoic acid  ggls  JguaS 90
JoSo G ymn ol ot o 'y pod 09,5 [V 0] 0is 5 o L, acid
A il cp o aeliy SO 0 ¥ LK oS il o 5 ode
30 0l awleS ]S 09,5 3l cogdla addgel &S LS 1 slaien
3 aasS bas 1) 0g5 Jgeme (Sady by, $—k>T 0,90 Job
Lo gogma)l Bhodi 955 5l 13 aihe G «(sjla (el alolote
lepla.:::..coy;ub5oo;v5ﬂ Ls)L»L..nic\..MbuS.l)o sl
Sl g ain 10 59, ¥ pyrod dsl 5ol Ll fwd 5 b oy ped
iy gy ol ) el FA Glids s aS 0g 0l ¥ i
SLel S Dl g (50,8 ) diBa Ve b el Slad ples
509 S @S Glo deogi Gelul (o ped aelipy 0d o
Lo gogey] Jol axan y0 [V8]og Jlslio cubo ol 31 gl 1 1l
Dol e pledl HRMAX wsps Ve als b 9 4@ 85 V0 1, 1y ped
HRmMax oo, fe cos b gaido Ve foli aoly pgs atan
O was L g aida YO-Y+ Lo Sdge)l o)l 5 pouw diin 0
TO-Fe Joli pid g ooty dlin 30,5 oy o HRMAX w0 )0
iR g eii dap g 0go HRMAX ws o e a5 aids
HRMax a_o,o Ve sui b g ainds FO-0 Suw 4 o Soge;]
ad o ccde o Jogey] ST g Job o anialy oy el
alS 03 5 e Ol s 59y (eSS (e S (S
amazia il cood ac A0 Sleln e o el Slds
b oo (315 5l oolital b ol )59 ol oo 12l (3555 (S50 38
g o8 3l oolatl Lol 3l a8l (605 o3l 0,5 oLS /D B
L oS 590 5 yexil oV Blas b jl5ed (59, 2 0l el ()l53
00 g S lggeiil o adads fp TS LL 51 6 led e 5l eoland
(0555 o 1) (339 D pmar i 0095 dled A (s 5]
0395 5 (g7 0395 D Al Jlo (ululp B jedone p eudiiens
IN ) Gusomees) JUSG iSUlan oK ws 3l oola ol Ly oy 90
59y Sl e 90 85093 Lles ys 5 oL, (Body, Korea
3o el YA 5 (gl o) ¥ adzr o dsl 51 S
Cellw VWY LV e 5l iy g ol atian (o o el duds o )5


http://www.google.com/url?sa=t&rct=j&q=Eicosapentaenoic&source=web&cd=1&cad=rja&ved=0CCUQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FEicosapentaenoic_acid&ei=sUjFUcDQHcXWtQblx4H4Dg&usg=AFQjCNHzlD2mLeLfvhLm-cGVg1E6wBcaQg&bvm=bv.48293060,d.Yms
http://www.google.com/url?sa=t&rct=j&q=Docosahexaenoic&source=web&cd=3&cad=rja&ved=0CDkQFjAC&url=http%3A%2F%2Fwww.umm.edu%2Faltmed%2Farticles%2Fdocosahexaenoic-acid-000300.htm&ei=20jFUdDHCsnotQa2wYHoAQ&usg=AFQjCNEnJ7AunUE4lB5qSiLw0hgLP8dPbg&bvm=bv.48293060,d.Yms
http://www.google.com/url?sa=t&rct=j&q=Docosahexaenoic&source=web&cd=3&cad=rja&ved=0CDkQFjAC&url=http%3A%2F%2Fwww.umm.edu%2Faltmed%2Farticles%2Fdocosahexaenoic-acid-000300.htm&ei=20jFUdDHCsnotQa2wYHoAQ&usg=AFQjCNEnJ7AunUE4lB5qSiLw0hgLP8dPbg&bvm=bv.48293060,d.Yms
http://www.google.com/url?sa=t&rct=j&q=Docosahexaenoic&source=web&cd=3&cad=rja&ved=0CDkQFjAC&url=http%3A%2F%2Fwww.umm.edu%2Faltmed%2Farticles%2Fdocosahexaenoic-acid-000300.htm&ei=20jFUdDHCsnotQa2wYHoAQ&usg=AFQjCNEnJ7AunUE4lB5qSiLw0hgLP8dPbg&bvm=bv.48293060,d.Yms
https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

r
Eiloolyr silags pole 0aSiimgs, 4 pdd

¥ LS aSe 05,5 45 (P= +/+ ) sy ydS (5,5 o (P= +/+ 1)
Sl Yo gine lrog 5 pls o Sl (53l50 (0503 Bran by of e
alo lss aiuily (o el L ol fdoed ogdlay (Y Jguz)
3 Guloemire ymesd ¥ LI L (g5l oSto aian A G Blee
5 (P=+/$Y) TNF-a «(p= - /¥#)CRP Lol slacnSenlw
TNF-0 oy oo a Sl 50 )05 2959 (P=+/0Y) IL-1
cp 3 09,5 3 (P=+/-Y)CRP 4 (P=+/-¥) IL-1 .(P= -/-Y)
el mals o pae jsb ) ¥ JaSle Bras b ol e (g3lse
Sgli il )l g3l b 09y ds (o 53 Sl dylio Lol
IL-1 «P= /YY) TNF-0L oy rla s 0 1, o —ae (5 L]

(Y Jgaz) ol las (P=+1V0) CRP 4 (P= /YY)

\J-%
o

3,000 0525 Laog, 5ty ;0 (P=+/+9) b 4 jeS 90 G
09,5 2 P=+1+T) oz 2ops s P= -1+ F) o 039 o Sless
Leoog )5 plw do Sl (535 (nped b ol o VISl oS B0
& ool L Laesls Jolod o izmen () J5iz) 052 o s
S8 65 ¥ LT L gl oS 5l oy oo plas andly
SaalS o ire yodo a4y (P= 2/ ¥) s JgdS o P=+/+¥)
Silg G meit ¥ LSl baSio 09,5 0 a Sl o ol
(P= o 1+V) agyalS 6,5 (P= +1+%) o5 g oS’ sl a5l
Cuoglie Ll g (P= /e v) ;S4l5 «(P=+/+F) Jg,ds-LDL
g 3Bl el S I syl 4y (P= /e ) sl
L JgyimaalS )3 Dl it L ols Lt il oS (y5s)

alstae 31 a3 Jeb B giose 3l it w5 5T 391 Jgan

IS Jo5o b 2o JoSo b pao y ol o (s yoi

MITOLFIVY PSTERELTER MIY=YY alsloe 51 L (0555 r58
A1) £FIAA A+ IAFEAAY® Tyanvisa® alsloe 3 o

AAC AL AN E AL Y ke IA Silee LBz

YAIVY£Y /Y YVIBA£YIYY YYIVY£) /YA alslse 31 L (2230 30l 055 5LS) oy 0095 aylad
YAISYYIVS YVIOY =YY YYIYA)/AY al3lse 3 o

EAETIA SefeEEelY epelef Silee LBz

NN FI NN NNETI alslos ) L ol 43 508 550 S
N ETIEN DSl IOV AT FIESRVR RV

IRAETIR IR EDA IR ET Silee LB

THIPY YD THALEYIA TENSES Y alslos ) L S Mo yd
TONALYTY THOA=YIA Tyanevisa® al3lse 3 un

NANETIAS AT TIAn1 RUACTA Silee LBz

(ANCOVA) P<- /48 pelaws 10 05,5 das o 1 il &l pss 50 JJ me g5 T o P<e /e 0 edas o alsla 5o g (LB ppolin cm o ixe glisst ¢ Canol o0 ] Jlime Bl & 80 &gy ol

al31a0 i a5 Jeb B s30503T coalanribon S ASLE S s Y Jpaz

Jrs Jo5o b pao JoSo a0 by ol o o yoi
Yo VA£IAS VPFIVYEY VY YAANEEY)Y FUESTVE (Mmg/dl)J s yads
Yeo/¥=¥Y/f 1E/ Y 8" Tayereevay” FIESRVR RV
S NEWVIY BAAE BAZLERRI nSile DS
YEFID£OVY YW VANY YOAYEOEY FUESTVE MG/ yulS 555
YEA/FEOY /S YYY E0Y° Tyvaryseas® FIESRVR RV
ONVEYFIF SV AEYYN Y BEYYIA nSile DS
YYOIALYENY Y ONBEYYIY IPYIFLYAA sl 51 L3 (mg/dly LDL
YYAAEYEIY 9/Y£Y4/4Y VY- 10EYAN FIESRVR RV
\IEEARTA -$10£) O BAILEAIA nSile DS
YOI =YY Fele£PITA Yab. £/ sl 51 L3 (mg/dly HDL
TOIFOLT/F FYIVEA/T £A/0£Y/F FIESRVR RV
IAELE! YV £V Y/e£¥N nSile DS
MAEAs Yipxe /¥ YV ® FUESRV HOMA-IR
YV Yidee[f VIA£(Y© FIESRVR RV
EIAE A AR A TIAS nSile DS
87 £A/V0 Vo O/FEY Y Vool £VEI5 FUESTVE (mg/dl) ;s o5
0/0=4/FA AN A RTA qe/vEITA° FIESRVR RV
RIAETA -0 FIA —VE/PLR) nSile DS

\RA:


https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

u'-%
.. O 5 oolo ol

b‘).o.m a Lg)"ﬁ'“ SRS ).n‘

(ANCOVA) P< /e b grlans 15 05,5 dus fp 1 5Kl ol pid 50 o ime oglis T P<e/e 0 prlans o alslos 5 am g Jud ppolie oo o (gime gl aed o0 481 jlra Bl ol £ uKilia 90y ol

al5tao 1 ans 5 b B oga3l el 5105 lo Sl paadd i Jga

IS JoKo b 2o JoSo b pac b ol o o0 yoi

VINF£ 15+ VIVYE VY MAT- TN sl 51 L3 CRP(mg/l)
V/AA /50 \MARERN (AAETAA FIESRVR RV

A E T NARET RIAET Silee LBz

YIOF/Y. AIASEViS YV IYA Azl 5l L3 TNF-apg/ml)
Y/PA - 15 YDz /A YIYese ¥y al3lse 3 un

SNbx/f BT —efferefy Silee LBz

VAo £ YY VYO 100 MACETIN alsloe 51 L IL-1¢pg/ml)y
VIAY £+ [FA AARERY 2" VY YA alsloe 3 o

R ERIRY C T AR Silee LBz

sl b Jelse 5698 5 (S (ootmd (e o 31T
Coia (Gl b e )3 (Heye B Al dngs
i ohles 0 055 slogyz 2 7 Kl Sl [V0]0sd
adllae ol 5 sl 0030 ,F adlE YT L allie Sy 4o 15
i YY Gras Gow nXila g 55)/p 5 VIT Y Kl 550 Lawgio
05 S ealS (65 2l g YL aS ol (lad mlis g
5 LDL HDL WLDL o 6,51 aSls 4 wgi oo i o3
adllas b 3 o) an g WONG cpaioneds [Ye ]o 05 ol Jg S
L oiles baSo 4ian VY a5 aisl 0 Y o5 b olles 55, 12
S s Cal ol ot (55 0 penlS (65 s 250 b Y
b Geind Sy [V ] )asi pls JamalS 5 g sids-LDL
Vb g3lw JoSe a5 woly Las (VVY) o) S 4 Origin
zge o5 Js iS5 JopedS=LDL 5 31 ogos ¥ L e
A DY YT g e (il Shle 5% 2 pnlS 55 0lS
L gl oSo a5 08l o Lo polo gl )0 mls cnl M
3G e 6 s e o acaa A ol ¥ K
0 @ sleatls cnl pled o iz 2 )l (93 slao
Sy A ol (V Joo2) 39 RS 5 35 4 g, )
SYob Ghoj pilue 093 (22 hlon 2 T Kal onsals ol 3l
o 10 e 13U gl (B ey o alae e g Sl
LulieS0) (sole oz sloansd a5 wilosls lias Slalllas piocon
Wl oo oS ais el b Jolse SIS Sl )55 90 5 SCSo!
st adez oy GhalS gl nae @b sl Sl
St ol Sogand )l e Jawgd 0ol dlonl 280 Llel
G2l Gl Gesnsed Bk 5l el Sl e,
= ol Sty Jolw slalad sl Sgan )] (slgiome

Gl 00 &) Jlxa Bl ol £ Kls oy polia
P<ero0) mhaw jo dlsloe 3 om 5 b3 polie o Jlo gixe coglasi

PN EIVERLIC

prSske Vo) VIR JosSlo il ) oo oo La3 p2l> gy
Ao a3 Ve Y Gils el ain A 0> () 0
2 Sdplbie 5 (B glaasls (B e Sl (G Lye
o gy Ldo 55 95 55 Cobd £aed 098 oo (S0l Jludls (o
BRI S U PN IV WL SYPPT SRS | LI FICRL W) I 0] L |
wge JLbgnl )3 a5 ey god e S el
2 alS B (2l ) et e S e S 218, YL
oz ool e ol o [IA]s e cabs leys g 6 Kien
S o Seigla gty anld uaim )5 cete R gLeBl RS
sl a5 ¥ LRl Gy sloal [V]aisS o 550 (Bo e B
bwgi b oedgl ol a8 )51 3 i (6l 4295 390
S sledld (BAme g (o D (Byme il 5 00 oS 5 baNg
au ol sV )oe ¥ Kl ) L e b, slalie a5 sasdl o
o8l 59y g dd Cadls 0 ¥ Kl ol B dieie culalllas yo oy
[yem]ess 8 25yl oy5e (agnls oz 5 o 5 ol
O Rl O (g5 SIS J S o 1L 1 0e 0o
aS o ooy las Ldosl 3wy SO0 el oals plonl asdllas
31,3 HDALC 5 Lwdly 55615 1y (6,31 ¥ LSl Ly (gbes oo
oo aallae SO o 5 sl alan b a [Ve]o s (ks
PV LI g5l JoSo atan VY a5 a8 5158 snl J i8S
509> Sl 51 (8 Bl Al g (b e
Gtz 50 Ol ol b guen YV ] 0,105 i gusi] 45 Canglio
IS 0 oY LK cdl o aan A a5 al sorline 30 Lol

Jsoz) 3o (b (lhlews redgmdl 4 Caoglite 5 (gl (09>

ARE


https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

Ve
Eiloolyr silags pole 0aSiimgs, 4 pdd

Oladlas jo a3 050 0 bogs o (s Dol L) (50 03
2 YL S Bl o 5 (g3ler et diedges il Sl anas
el slaat s s Sglio pg o (Do p 2leS 4 plaS
SSe b g ol ebss Sl Ll el a5 18 c) 3550
by ) sl sl b ol g 48 5l il s (00,
el omold )18 gesl 050 |y (3le (i ped (o ¥ ISl e
il o (lap o el aia A e aS ol lias ol adllas
Sgmtp it chelae 4 yomie (g )fpsS (o Vo v o) VG oS
L g Lo aidly cnl 0500 (o0bd (hlews 5o (Sdaibio oBle
ol sl JoSe gobis llens jo ol oo plis S cl  Sldlas
St SInlin (Bl Jalse dote cozse maling
caeliae o 5l il ol ot (65l9n 0 yad b 39 sl [DFAA]
5 OO el  ogdle Boiod onl slacudgazs 50 5 e
=) ) 295 i JloS (B el ln Aiged o5 Sl
Ol St pos (ool 403 (503l (gl aiged (IS Slows
Sl bg JAS Oyge )3 Vil g Sl o Soge) (plis 8L )
adllae (ol @l el Cewd (g 5EES b &) erudlyl oo L
Lol 8l 0 ol jad 4y (g3ls0 (o ploil Ylatia| 457 0o oo oyl
R 9 P S st L oledl  jlogime 230 g0y Y
o=l 3l el ol pe 90 £43 Lo o3l 0 S glis pg i @Dl
3l Gy aloz ) Sy S 50 s 958 00 Sleiiay )
3l St 5 pleys 3wl e (F Gl it 2l 0
a5 (Bla d(ordgdl 4 Cunglie) Cobs alen l Lo Lo
il Sge Slglie pgjaie

OB auags o

@l bl g cellie (pgas gl slesal, oo lo ele
e alng a4 S (Biod l 2 joliwe et ok

oals Judow g 43528 ¢ 3udod gl 2l 1y g0 e wlls

19033 9 HSubs

ST o8ty wi ) ki IS gmials asl bl Jols allio o]
e cnlos L a wil o IVYOARD oyled 4 VYA g
s dnlllae glo S3503] 5l raizren ol 0030 5 plonil olKils
Syl Sl (i ik ol gl o dilecss (6,0 L

D 0

W#

\J-%
o

2 b (Jlo e 4 [YEX0] Y-3b5s! olfw e (s jludlad
[YV] i poe ;K0 50 5 [A7F] palS 5 4o oha
Aled ST 5 I5F Y Kl feSCo 8l po Cdlee |y bl sl Sl
D Le bogeil dn (gl o3losl B sl S glaie logewls (!
Rt c\_d) =R ($9, ...\_....:b bﬁ.}fo 1K) d)..a.o Side g ‘_;'Iébw)é
= Sl L el i 0l3sS il jo aS ol o ylid ol
SISl g (7 Jsaz) o5lad 90 g65 (ko olless ol slo 5L
sliled e Iy o5 gl a s ol oals s awls s
35 e xmsi 5 Bl g5 Gl b Ly LIS 5 et
o Joole SG g Sl ol sl nlplo ol ol e 5o
5 S o5 oo Sl o b o] (3 1 602
Jbo 50 LS el (2559 (S @S 9y Gl 5 Sl 505995
S8l ecabs 5l 6 mRan 5 leys jslaie 4 4 3903 aogi VoV -
U g o b gylen codlad aaBa V0. JBlas alan o &b
Slalllas o [YA]ozas plasl (0 (g9, ooloy alez 3 wyuds
SOOI PN S, NN BEFPP S RPN CRON. S WV-PRCH [ { I G P08
o oaly i g0 ga o ol 3l a5 Lid g ceannd
i ol giod o Sldlhe pl b geen (Jl> o 4 [YA] o
T Sy 5 (SN S 5 (oB)s CryeS 09)F ) A oaline
s Kadoglou LLs,l ! 1o a0l oo dgege (subd L3 o o5
Latan 10 59, ¥ lp gilep p el alan VY a5 wazdly o o) ISen
[¥eJocul o pen (o5 oz F emd 9 SconnlS 505 Sguge
WY 0 88,5 48 wa,S 3,5 o SKee 4 Stensvold oy son
G2 cge (Sl @Dle Son b Glojen (s3lse (n ped atin
smbso ol 8 5 1L-6 s TNF CRP o> Lol sla sl
30 Sdgilin pgyaiw oDle p G Codled ot Ol 151 Sladllas
as o 51 Lise Yiais! aS 0 4o e (g l) blod 4 &l s

SS9 g Gt ol5gS e (g8 Aigad By, Aiged o Slasd


http://www.ncbi.nlm.nih.gov/pubmed?term=Kadoglou%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Stensvold%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22455564
https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

u'-%
LR

O 5 oolo ol

1. Jabari E, Jazayeri A, Mohaghegi A, Rahimi A. Total
plasma homocysteine concentration in 35-65 years old
ischemic heart disease patient in Tehran. Journal of
School of Public Health and Institute of Public Health
Research. 2004; 2:63-70

2. Pereira MA. Diet beverages and the risk of obesity,
diabetes, and cardiovascular disease: a review of the
evidence. Nutrition Reviews 2013; 71:433-40

3. Nillawar AN, Joshi KB, Patil SB, Bardapurkar JS,
Bardapurkar SJ. Evaluation of HS-CRP and Lipid
Profile in COPD. Journal of Clinical and Diagnostic
Research for doctors 2013; 7:801-3

4. Castoldi G, Galimberti S, Riva C, Papagna R,
Querci F, et al. Association between serum values of
C-reactive protein and cytokine production in whole
blood of patients with type 2 diabetes. Clinical Science
(Lond) 2007; 113:103-8

5. Micallef MA, Munro 1A, Garg ML. An inverse
relationship between plasma n-3 fatty acids and C-
reactive protein in healthy individuals. Eurpean
Journal of Clinical Nutrition 2009; 63:1154-156

6. Guttler N, Zheleva K, Parahuleva M, Chasan R,
Bilgin M, Neuhof C, et al. Omega-3 Fatty acids and
vitamin d in cardiology. Cardiology Research and
Practice 2012; 20:72-9

7. Jeppesen C, Schiller K, Schulze MB. Omega-3 and
omega-6 fatty acids and type 2 diabetes. Current
Diabetes Reports 2013; 13:279-88

8.Sugiura T, Yoshikawa D, Ishii H, Suzuki S,
Kumagai S, Inoue Y et al. Relation of omega-3 fatty
acid and C-reactive protein to peripheral artery disease
in patients with coronary artery disease. Heart Vessels.
2013; 9: 525-29

9. Aliasghari F, Eftekhari M, Babaei Beigi M,
Hasanzadeh J, Mazooji N. The effect of conjugated
linoleic acids and omega-3 fatty acids supplementation
on some inflammatory and oxidative stress markers in
atherosclerosis. Iranian Journal of Nutrition Sciences
& Food Technology 2013; 7: 35-44 [Persian]

10. Kotwal S, Jun M, Sullivan D, Perkovic V, Neal B.
Omega 3 Fatty acids and cardiovascular outcomes:
systematic review and meta-analysis. Circulation:
Cardiovascular Quality and Outcomes 2012; 5808-18
11. Duclos M, Oppert JM, Verges B, Coliche V,
Gautier JF, Guezennec Y, et al. Physical activity and
type 2 diabetes. Recommandations of the SFD
(Francophone Diabetes Society) diabetes and physical

Y

b‘).o.m a Lg)"ﬁ'“ SRS ).n‘

Xlo

activity working group. Diabetes & Metabolism 2013,;
39:205-16

12. Malekshahi Moghadam A, Saedisomeolia A,
Djalali M, Djazayery A, Pooya S, et al. Efficacy of
omega-3 fatty acid supplementation on serum levels of
tumour necrosis factor-alpha, C-reactive protein and
interleukin-2 in type 2 diabetes mellitus patients.
Singapore Medical Journal 2012; 53:615-19

13. Kim JW, Kim DY. Effects off aerobic exercise
training on serum sex hormone binding globulin, body
fat index and metabolic syndrome factors in obese
postmenopausal women. Metabolic Syndrome and
Related Disorders 2012; 10: 452-57

14. Mosallanezhad Z, Horder H, Salavati M, Nilsson-
Wikmar L, Frandin K. Physical activity and physical
functioning in Swedish and Iranian 75-year-olds - a
comparison. Archives of Gerontology and Geriatrics.
2012; 55: 422-30

15. Hosseinzadeh Atar MJ, Hajianfar H, Bahonar A.
The effects of omega-3 on blood pressure and the
relationship between serum visfatin level and blood
pressure in patients with type Il diabetes. ARYA
Atherosclerosis 2012; 8:27-31

16. Haskell WL, Lee IM, Pate RR, Powell KE, Blair
SN, Franklin BA, et al. Physical activity and public
health: updated recommendation for adults from the
American College of Sports Medicine and the
American Heart Association. Medicin & Science in
Sports & Exercise 2007; 39: 1423-434

17. Matthews DR, Hosker JP, Rudenski AS, Naylor
BA, Treacher DF, Turner RC. Homeostasis model
assessment: insulin resistance and beta-cell function
from fasting plasma glucose and insulin
concentrations in man. Diabetologia 1985; 28: 412-19
18. Seshasai SR, Kaptoge S, Thompson A, Di
Angelantonio E, Gao P, Sarwar N, et al. Diabetes
mellitus, fasting glucose, and risk of cause-specific
death. The New England Journal of Medicine 2011,
364:829-41

19. Dyerberg J, Bang HO, Hjorne N. Fatty acid
composition of the plasma lipids in Greenland
Eskimos. The American Journal of Clinical Nutrition
1975; 28:958-66

20. Hartweg J, Farmer AJ, Holman RR, Neil A.
Potential impact of omega-3 treatment on
cardiovascular disease in type 2 diabetes. Current
Opinion Lipidology 2009; 20:30-8


http://journals.tums.ac.ir/description.aspx?org_id=59&culture_var=en&journal_id=11&segment=fa
http://journals.tums.ac.ir/description.aspx?org_id=59&culture_var=en&journal_id=11&segment=fa
http://journals.tums.ac.ir/description.aspx?org_id=59&culture_var=en&journal_id=11&segment=fa
http://www.ncbi.nlm.nih.gov/pubmed/23815142
http://www.ncbi.nlm.nih.gov/pubmed/23815142
http://www.ncbi.nlm.nih.gov/pubmed/23815142
http://www.ncbi.nlm.nih.gov/pubmed?term=Nillawar%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=23814714
http://www.ncbi.nlm.nih.gov/pubmed?term=Joshi%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=23814714
http://www.ncbi.nlm.nih.gov/pubmed?term=Patil%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=23814714
http://www.ncbi.nlm.nih.gov/pubmed?term=Bardapurkar%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23814714
http://www.ncbi.nlm.nih.gov/pubmed?term=Bardapurkar%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=23814714
http://www.ncbi.nlm.nih.gov/pubmed/23814714
http://www.ncbi.nlm.nih.gov/pubmed/23814714
http://www.ncbi.nlm.nih.gov/pubmed/17362204
http://www.ncbi.nlm.nih.gov/pubmed/17362204
http://www.ncbi.nlm.nih.gov/pubmed/17362204
http://www.ncbi.nlm.nih.gov/pubmed?term=Micallef%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19352379
http://www.ncbi.nlm.nih.gov/pubmed?term=Micallef%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19352379
http://www.ncbi.nlm.nih.gov/pubmed?term=Munro%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=19352379
http://www.ncbi.nlm.nih.gov/pubmed?term=Garg%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=19352379
http://www.ncbi.nlm.nih.gov/pubmed/?term=an+inverse+relationship+between+plasma+n-3+fatty+acids+and+c-reactive+protein
http://www.ncbi.nlm.nih.gov/pubmed/?term=an+inverse+relationship+between+plasma+n-3+fatty+acids+and+c-reactive+protein
http://www.ncbi.nlm.nih.gov/pubmed/23346457
http://www.ncbi.nlm.nih.gov/pubmed/23346457
http://www.ncbi.nlm.nih.gov/pubmed/23325534
http://www.ncbi.nlm.nih.gov/pubmed/23325534
http://www.ncbi.nlm.nih.gov/pubmed?term=Sugiura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Sugiura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshikawa%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Suzuki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumagai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Inoue%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23801460
http://www.ncbi.nlm.nih.gov/pubmed/23801460
http://www.ncbi.nlm.nih.gov/pubmed?term=Kotwal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Kotwal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Jun%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Sullivan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Perkovic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Neal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23110790
http://www.ncbi.nlm.nih.gov/pubmed/23110790
http://www.ncbi.nlm.nih.gov/pubmed/23110790
http://www.ncbi.nlm.nih.gov/pubmed?term=Duclos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Duclos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Oppert%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Verges%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Coliche%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Gautier%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Guezennec%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23643351
http://www.ncbi.nlm.nih.gov/pubmed/23643351
http://www.ncbi.nlm.nih.gov/pubmed?term=Malekshahi%20Moghadam%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23023905
http://www.ncbi.nlm.nih.gov/pubmed?term=Saedisomeolia%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23023905
http://www.ncbi.nlm.nih.gov/pubmed?term=Djalali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23023905
http://www.ncbi.nlm.nih.gov/pubmed?term=Djazayery%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23023905
http://www.ncbi.nlm.nih.gov/pubmed?term=Pooya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23023905
http://www.ncbi.nlm.nih.gov/pubmed/23023905
http://www.ncbi.nlm.nih.gov/pubmed?term=Mosallanezhad%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=Mosallanezhad%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=H%C3%B6rder%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=Salavati%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=Nilsson-Wikmar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=Nilsson-Wikmar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed?term=Fr%C3%A4ndin%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22425242
http://www.ncbi.nlm.nih.gov/pubmed/22425242
http://www.ncbi.nlm.nih.gov/pubmed/23056097
http://www.ncbi.nlm.nih.gov/pubmed/23056097
http://www.ncbi.nlm.nih.gov/pubmed/23056097
http://www.ncbi.nlm.nih.gov/pubmed?term=Haskell%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Pate%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Powell%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Blair%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Blair%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Franklin%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=Macera%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=17762377
http://www.ncbi.nlm.nih.gov/pubmed/17762377
http://www.ncbi.nlm.nih.gov/pubmed/17762377
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Matthews%20DR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hosker%20JP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rudenski%20AS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naylor%20BA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naylor%20BA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Treacher%20DF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Turner%20RC%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Diabetologia.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=Seshasai%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaptoge%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Thompson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Angelantonio%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Angelantonio%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Gao%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Sarwar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21366474
http://www.ncbi.nlm.nih.gov/pubmed/21366474
http://www.ncbi.nlm.nih.gov/pubmed?term=Dyerberg%20J%5BAuthor%5D&cauthor=true&cauthor_uid=1163480
http://www.ncbi.nlm.nih.gov/pubmed?term=Bang%20HO%5BAuthor%5D&cauthor=true&cauthor_uid=1163480
http://www.ncbi.nlm.nih.gov/pubmed?term=Hjorne%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1163480
http://www.ncbi.nlm.nih.gov/pubmed/1163480
http://www.ncbi.nlm.nih.gov/pubmed?term=Hartweg%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19133409
http://www.ncbi.nlm.nih.gov/pubmed?term=Farmer%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=19133409
http://www.ncbi.nlm.nih.gov/pubmed?term=Holman%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=19133409
http://www.ncbi.nlm.nih.gov/pubmed?term=Neil%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19133409
http://www.ncbi.nlm.nih.gov/pubmed/19133409
http://www.ncbi.nlm.nih.gov/pubmed/19133409
https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

r
Eiloolyr silags pole 0aSiimgs, 4 pdd

21. Wong CY, Yiu KH, Li SW, Lee S, Tam S, Lau CP,
Tse HF. Fish-oil supplement has neutral effects on
vascular and metabolic function but improves renal
function in patients with Type 2 diabetes mellitus.
Diabetic Medicine 2010; 27:54-60

22. Bosch J, Gerstein HC, Dagenais GR, Diaz R, Dyal
L, Jung H. N-3 fatty acids and cardiovascular
outcomes in patients with dysglycemia. The New
England Journal of Medicine 2012; 367:309-18

23. Woodman RJ, Mori TA, Burke V, Puddey IB,
Watts GF, Beilin LJ. Effects of purified
eicosapentaenoic and docosahexaenoic acids on
glycemic control, blood pressure, and serum lipids in
type 2 diabetic patients with treated hypertension. The
American Journal of Clinical Nutrition. 2002;
76:1007-15

24. Simopoulos AP. Omega-3 fatty acids in
inflammation and autoimmune diseases. Journal of
American College Nutrition 2002; 21:495-05

25. Mittal A, Ranganath V, Nichani A. Omega fatty
acids and resolution of inflammation: A new twist in
an old tale. Journal of Indian Society of
Periodontology 2010; 14:3-7

26. Hofmeister M. Comment on: efficacy of omega-3
fatty acid supplementation on serum levels of tumour
necrosis factor-alpha, C-reactive protein and
interleukin-2 in type 2 diabetes mellitus patients.
Singapore Medical Journal 2013; 54:53-9

YA

IJ-%
LR

27. Mohammadi E, Rafraf M, Farzadi L, Asghari-
Jafarabadi M, Sabour S. Effects of omega-3 fatty acids
supplementation on serum adiponectin levels and
some metabolic risk factors in women with polycystic
ovary syndrome. Asian Pacific Journal of Clinical
Nutrition 2012; 21:511-18

28. Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG,
Blissmer BJ. Exercise and type 2 diabetes: the
American College of Sports Medicine and the
American Diabetes Association: joint position
statement. Diabetes Care 2010; 33:147-67

29. Madden KM. Evidence for the benefit of exercise
therapy in patients with type 2 diabetes. Diabetes,
Metabolic Syndrome and Obesity. 2013; 6:233-239

30. Kadoglou NP, Vrabas 1S, Kapelouzou A,
Lampropoulos S, Sailer N, Kostakis A. The impact of
aerobic exercise training on novel adipokines, apelin
and ghrelin, in patients with type 2 diabetes. Medical
Science Monitor. 2012; 18:290-95

31. Stensvold D, Slgrdahl SA, Wislgff U. Effect of
exercise training on inflammation status among people
with metabolic syndrome. Metabolic Syndrome and
Related Disorders 2012; 10:267-72


http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Yiu%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Tam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Lau%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed?term=Tse%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=20121889
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fish-oil+supplement+has+neutral+effects+on+vascular+and+metabolic+function+but+improves+renal
http://www.ncbi.nlm.nih.gov/pubmed?term=Bosch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Gerstein%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Dagenais%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=D%C3%ADaz%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Dyal%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Dyal%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Jung%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22686415
http://www.ncbi.nlm.nih.gov/pubmed/22686415
http://www.ncbi.nlm.nih.gov/pubmed/22686415
http://www.ncbi.nlm.nih.gov/pubmed/22686415
http://www.ncbi.nlm.nih.gov/pubmed?term=Woodman%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed?term=Mori%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed?term=Burke%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed?term=Puddey%20IB%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed?term=Watts%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed?term=Beilin%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=12399272
http://www.ncbi.nlm.nih.gov/pubmed/1163480
http://www.ncbi.nlm.nih.gov/pubmed?term=Simopoulos%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=12480795
http://www.ncbi.nlm.nih.gov/pubmed/12480795
http://www.ncbi.nlm.nih.gov/pubmed/12480795
http://www.ncbi.nlm.nih.gov/pubmed?term=Mittal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20922071
http://www.ncbi.nlm.nih.gov/pubmed?term=Ranganath%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20922071
http://www.ncbi.nlm.nih.gov/pubmed?term=Nichani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20922071
http://www.ncbi.nlm.nih.gov/pubmed/20922071
http://www.ncbi.nlm.nih.gov/pubmed/20922071
http://www.ncbi.nlm.nih.gov/pubmed?term=Hofmeister%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23338919
http://www.ncbi.nlm.nih.gov/pubmed/23338919
http://www.ncbi.nlm.nih.gov/pubmed/23338919
http://www.ncbi.nlm.nih.gov/pubmed?term=Mohammadi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Rafraf%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Farzadi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Asghari-Jafarabadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Asghari-Jafarabadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Sabour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23017309
http://www.ncbi.nlm.nih.gov/pubmed/23017309
http://www.ncbi.nlm.nih.gov/pubmed/23017309
http://www.ncbi.nlm.nih.gov/pubmed?term=Colberg%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed?term=Colberg%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed?term=Sigal%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed?term=Fernhall%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed?term=Regensteiner%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed?term=Blissmer%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=21115758
http://www.ncbi.nlm.nih.gov/pubmed/21115758
http://www.ncbi.nlm.nih.gov/pubmed/23847428
http://www.ncbi.nlm.nih.gov/pubmed/23847428
http://www.ncbi.nlm.nih.gov/pubmed?term=Kadoglou%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Vrabas%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Kapelouzou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Lampropoulos%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Sailer%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Kostakis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22534708
http://www.ncbi.nlm.nih.gov/pubmed/22534708
http://www.ncbi.nlm.nih.gov/pubmed/22534708
http://www.ncbi.nlm.nih.gov/pubmed?term=Stensvold%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22455564
http://www.ncbi.nlm.nih.gov/pubmed?term=Sl%C3%B8rdahl%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22455564
http://www.ncbi.nlm.nih.gov/pubmed?term=Wisl%C3%B8ff%20U%5BAuthor%5D&cauthor=true&cauthor_uid=22455564
http://www.ncbi.nlm.nih.gov/pubmed/22455564
http://www.ncbi.nlm.nih.gov/pubmed/22455564
https://dor.isc.ac/dor/20.1001.1.16807626.1393.14.1.10.9
http://payeshjournal.ir/article-1-261-en.html

[ Downloaded from payeshjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.16807626.1393.14.1.10.9]

Payesh

A\
Journal of the Iranian Institute for Health Sciences Research

ABSTRACT

Effects of 8 weeks aerobic training with omega-3 supplementation on inflammatory
responses in type 2 diabetic patients

Abbas Saremi *, Nader Shavandi !, Khaled Mohammadpour *

1. Department of Sport Sciences, Arak University, Arak, Iran

Payesh 2015; 1: 111-119
Accepted for publication: 11 December 2014
[EPub a head of print-15 December 2014]

Objective (s): Consumption of omega-3 fatty acids can alter the inflammatory response in diabetic patients, which may
enhance the benefits of aerobic training. The purpose of this study was to determine the effects of 8 weeks aerobic training
with omega-3 supplementation on inflammatory and metabolic syndrome parameters in type 2 diabetic patients.

Methods: In this semi-experimental study with pretest—posttest design, thirty diabetic patients (aged 48.58+7.4 y) were
randomly assigned to omega-3 supplementation only (2000 mg/d), omega-3 supplementation plus aerobic training or non-
exercising control groups. Aerobic training program was performed 50-60 min/d, 3d/wk, for 2 months. Serum levels of CRP,
TNF-a and IL-1, body composition and metabolic parameters were assessed before and after the training period.

Results: The data analysis showed that omega-3 supplementation in conjunction with aerobic training lead to greater
improvements in adiposity indices (p=0.03), total cholesterol (p=0.03), and triglyceride (p=0.03). Inter-group comparison
(among the 3 groups) showed that there were no significant differences with regard to CRP (p=0.27), TNF-a (p=0.15) and IL-1
(p=0.12).

Conclusion: The results suggest that aerobic training and omega-3 supplementation can have beneficial effects on metabolic
indices over a two-month period. Based on the results a daily consumption of omega-3 and aerobic training is suggested for
patients with type 2 diabetes.
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