[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

Swlig Olidsd gl § Cublug 0usiilS dlxe
YY-A) 1Okxao ATA b ¥ osled A 0590

RS Ol 3 el S 7 slogy CLAE p P-ol O 2 (Sl (S oo I 1
Véy

Ol Ol O 5 ol ¢ (Kb ol 0l ¢ Kb sools gl (51875 ¢ S sy 1o LS e e

sl okt 5 Ol Ol Ol (K e ol il (bl 0 Sl par b 5 405 05, skl e droge Guely dn
a_saedi@tums.ac.ir

Ot 18 08 (S pshe o881 by 0dSCils ¢ o g 5 42085 03 5 okl 1 IV Sgacme

Ol Ol (0l (S ke ol (bl oudSCails (o g 5 485 03,5 ¢ i IS 2SO 9TRm 4k B

¥4+ 10/Y0 1 b 9oy g o6 VWAL/A/R 228l 58 & 6

6ol JoSe b anllas cpl 55 aias 2alS 1 Clgdl Wl e ol sla)lS 5 sl ok I F- el x ladand tbds g i)

3 S o Y g5 ke Ol o 53 Y-S a5 TNF-o CRP L vl o sl

338 s Y g als S e OV G5y p S 53 B3k b LTS s Lol e S by,

2l o S e YYA 5 DHA o S Lo AYA EPA ¢ S s VoA 10 S o TV1E) Y-Sl oS 3l s 05 5 53 40 Bolad &) 50

rl s A e 5 B o (S ke YV 0 0l T ey o3) Lgls el cabys 5 (Kl o 2 sladul glsl

A3 ged b yme | s feSe

L2 <o/ 1) il 2l (ls e Ko 4 andllan plosil 5 ey e sl 05 S L aglio 53 Y=l 05 S 53 TNF-0 el

dassols 5 Y=l 05,5 53 Oloo (P</0 V) S8 505, (guls sme il L dali 05,5 L alie 5o alstlie 05,5 55 andllas OLL o

W 3y (5l e sl CRP (o past 53 (ol b3S lesl os a5 10wl s

ol el P LKl O i (L oo e 53 TNF-0L 5 IL-2 Ll Solso 5o 2alS woam 55 L g S e

23,8 o o 55 a5 BU el RS g b ale gl o 51 e o sladend 51 L e S8 sl 5L b JeSe
IL-2 TNF-0 CRP.Y ¢ 5 ool -l © o sladnd 1508 RIS

Brunner, ) CRP +« 045 s, S Loy o0
(Gomez, 1-.s4 = (Kivimaki et al. 2008 ;| . 0350 3l o> Y0¥ &Sl a5 L

Yaturu, Rains TNF-a ; ( Vila et al. 2008) JS ) iSon slaa3a 9Vl oL oo & b
S ol ok sdalie 5 b Sl s oLl (€L Al 2008 il gla, s iS il glasble o (gles o0l

o sl s sl Gk Sl YR O sl Brunner, Kivimaki et) s, » Lo olgx

L3oke Layls 5 sl cpl s als 1) Oldl Wl g s oo bLil sy o Sl oladss (al. 2008

O S = P IR N ] el Bl oy Ol 5 Y g Sl

Simopoulos 2002; Mori and Beilins. ..l 35 el G, Sl 45 Cal edld edalia
(2004

S ole 5loabe WIS Y s oobs


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

O 5 oo als oSl Jo/ VF

wuled S 1y Olgdl Wy, il 5 o Y-l o o (sladand
oYKl O gl 0L oS 5l andllas cpl s

CRP 0> oLl sl i8St clile b ain A O
Y ops smbs Ollen pe 55 Y-Szl sTNF-a

L3S

9
S b DS s Sl e
Vg el Sae Sl OV (G55 S s 0
Sy S Shles ik Soswe (Jl £0-A0)
"l Ol by el by Las e aslla
Lol ol 3l dlw ¥ Blu= 5 sl desls o ol
A el ol 6508 olew Js edd (5
ple 05 sl Jolb adlas a 5gys lajlas
phe Il =l s oo b Y-l (sla oo 5 5ms
Llss 2 DS sl slaesyslp ol
S el pde 5 SN SLS 5 G as el oy
(S GAS S sl Lles 55l
o3Il s S oo Ll 5 (hos S (B0 — (kS
STl 4 gl S 4z oS L3 5 el bl Gl 45
5 CRP s jals (Sl lie o Ol S1G 555
laigyls oS il 5 Y=l oS il s 05,5 53
AU pde b Ol AL 1) 5 e S e /Y0 Bl
Tl > ald 5 Al sy glaeySos ) - K
s Glil 5503 35 (oLl /A Ol L 5 0/ (5 hsbias
VE Ly alie Sldlas elaly old bl O]
Y4 5,8 a0 orlal culy ol ea &) e S ks
Gl 5o esls &8 5 asllae js 5 Ol mbs Hle
et IS e L 05 S 313 1 S canlas
Soge 4 Jlew 33 sl (5Se)ls Ll
31 31 eds dtl Sledbl adS 5 6 sad (LK Gl s
@b oLl a5l Gs e pled 3 e 305
S 5o e IS5s, el & il il 6l s

Loy Sosaall del 0as ST 1 S de o
(Martin 1998 ;LJ .55,
b L syl il Sl e S i
(Kang, Man et al. 1992
(COX-2) Y3508 S s 05,5 5 s
5 Y= NSl 1y [y Sl al 4
Lee, Zhao et al) s o s Y-0lS s 5
.(2004; Horia and Watkins 2007
VoKl O laded oS Wlosls olis lidss
doas ol ) LageS s A5 Al o0 (2 @
)l (Saedisomeolia, Wood et al. 2009
ol s g Marik and Varon L L.
s Do Y=l o sladnd 5l ol Ll s
(Marik and Varon 2009 .l L ol
Sl 03,5 A0 1) g gb 5 pl 5o S Slallas
55 56 ol s s (GoOmez, Vila et al. 2008
ol edalin el iile Lagg lew 3l —an
(Freund-Levi, Hjorth et al. 2009_..
G S e 35 allas OLL s Suresh and Das
g e =K 5 YKl O ladal (s sl
> INFo 5 Y 5V Sdzl Wy Ll com
5 AT b 5 Sl i glad s
Suresh and Das .=s 8 o5 Llusls o4 s
5 oL 5 Pischon ol s (2003
sladel Lol LS 5o 0K 5 Tsitouras
Sl Sus o ) o CRP o s ¥ LS
Pischon, Hankinson et al. 2003; i
<t (Tsitouras, Gucciardo et al. 2008
250 ks Oblew L3 ledl 7=l O sladd
Sl ol el J- cnl L Ll el 4 S 513 andllas
Nettleton and Katz 2005;.:0 - 24 5 1o
S cai> sk 4> 5 L (Fedor and Kelley 2009

5 ooy ol bolea glastny I S Sl


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

VO /oo sl )b JoSe Sl

CRP s asles ( S5s B 5l 5 030 ¥ pg/ml;)
ol 2l3UE nl 53 g dblise STy g 8 36
Sl NI gy Sl eslead U olgdl sladsel 3
SPSS12,i53e 5 5l (solel slaosa3T plonil g s
U5 5 el OOt sy BIUT ol s S eslinal
S ealaad t'test Q}A‘)I o)ﬁ 3 O j’:’ 9 PICA R

A gb«;— )‘JL;'&» 6}.»] J,.la.t 3

oW
(S 0355 aglad ( slme DLl 5 (Sl
53 oS IS A sl By o s Slda s S (S5
sl 5o dald s S 55 a5 e 05 S 55 canlllas
35 Bl (gl e ol L LTS sl
s es S ombe (Bl (55 palE (o st
53 d Ladgls odiS b3 09 S 5 Y- Kl Joe oS
AP<t/20) 55 53 pme sl axlllae OLL 53 a5 T
ColE anllae gl 5o e 5 (SLos s jo s o
As S edalie U L3S 05,8 55 Ol Sl pns
Ogzr alaar i Sl Ol 5 o Sle (P<0/40)
O e DA S (A SN e aled (e
sl s Al stle 5 dalsop, S 55 55 b,y b s
ol sl o3ls LD K oled J gl s andllas OLL
TINF-0 0 ol b s 0 55 o)l Jsir
sl s Laigyls 5 Y=L 05,5 33 43 CRP,IL-2
Y- o5, S s TNF-0U 5305 o o aadllas slgl
S s e Lol Sl ey ladgols 05 8 L alis
Ll s 50 IL-2 .(P<e/e ) ol rals (gl e
ol L dals o S U anslin js adlstlie 03,8 5 andllas
ol S5 yasls 55 (P<2/00)) S8 5y, ol s
Osls dald 5 adstlhe o5, S 55 Ol andlas linl s

BLIE S :L«J_})\J j\‘—l_<»l 0_5; 9 QL:& sl 6)‘.)@.&&

S5 s Aol OLg Sy pske oSl S
Sl G 1y oS 0BT glasbesls, 0 sle
b by gbaasliiny lanl L5 eSS adlas 3
(o 5 oo Sl Oledbl ald) o sae Sledb
Llsb 5 BMI 5 055 6 als) oy glawles
S0 o axlas Gk Sl S oasle T
Lo bl s 68055 S Sl e 5 03 S
(8551 @il Ol Sl Aelsl cela YE asliin
o s O 03 e s b o Ehda S (S
33 4 ol e w sl s ale SlesTLS
eSSk VL (g5l>) VoKl euiS Calys ey S
EPA ¢ S s 108N Lols a5 Y-l Oz sladed
glel ale o S ke YA 5 DHA (5 Le AYA
sdiSilyn Loy (i o YK O x gladd
(p S oo VY0 10l ST 255 (5l 2 3) Ladsls
b (JseeS an &l35,) aia A Dl 4y 5 LU B
(Slamia i o3 OLL 53 A gel O pae |y s oS
5 Sy bl asliin y aalllas 5,50 130 Sl Tsdea
sl 5l ys csS &)JTC“-’T LIl O sladd yad
5 sl sl Sk clle caxlas
Bender MedSystems)- s J =\ s TNFa L3
CRP , ( Diagnostics, GmbH, Vienna, Astria
S50 e 3 (Pars Azmun, Tehran, Iran)
Gl oo dn 5 3 s Solie 5 eld (g Sesll
aglio o b oadlas 3550 058 3 3 5 5 YK
w5 dl-2 GV es coles 5 (Shs A S
53 sy <savpg/ml 5 v/Av pg/ml - 1.pg/ml
G 555 Bla= CRP V1 S colas o 52
3 o3 ke 2 03 eSS T Ll bl
Gl LapS s 51 S8 b (S B ki
Sl o 2 53 (Zolg 5o 50 ablin Jusly
S glals LB s Bl TINF-a glnY oS


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

O 5 pdie als S o/ VP

oL Sea s Jolly o Wles 5 (Sari et al. 2006

G Sl b anslis 5o 1) s Jlb lac 5l
35ed slge s B 5k oS st U gl
e anlles pi s .(JOlly, Jiang et al. 1997
il Jles o DHA L EPAL 5L oS
Weber and «.l o5 S TNF-0L 05 ole oS sz

Leaf 1991; Novak, Babcock et al. 2003;
slaasl L sl s (Magee, Pearson et al. 2008

wil TNF00 L T 58 50 ) plaodly - 5l

Jellema, Plat et al. 2004; Klein-Platat, Drai

Slalllas pl 51 SSSs wad S5 p3Y (B al. 2005
s Sl el O OKes s Jellemal. 5«
s s s el el VoKl oS sl 4 ol
O35 adlal glols bl 5 555 = 5 3 anlllas
53 BT gl ased pomm s 5 B 0y &) 50
Soln oS anlllan S 3 s sl LTS L eyl
a8 s e U gldl o gladl L
Schubert, Kitz et ah «_xslx TNF-o  ~ol5
(i ¥0) a3 3,50 o pas 53 (2007
K3 G 3l s e3p Sl sl SleslLS L oaslis s
caatllas 53 55 el 034 axin ¥ LS adstlie o5 Jsb
il o o T = Bl o lad b0l JaS
Holm, Berge et .s S 55 TNF-0 lodt 5l

al. 2001; Skuladottir, Petursdottir et al.

(2007
OLler s HOIM Wy 0 a8 Sllllas ool 51 S5 s
SO o35 SVab Sl olashlS Cue s 51~
Ohlew Olea adstlie 5 dali 05,5 wdle w5 (Jla
e S0 aalllae s o A el S o Ly
Sy Sl sladpbe 55 5 5 AR LST Ll 5 5o
TSl 63,8 53 Olan sl aalllas 3 .l 438 S ool

CRP o5 55 b b3S slesl 5o a5l

ol S99 é)\.)‘-;'du CJ_}UJ

S s olis ol U LlesTlS slaasl

JHB LS s Y- o gl L o0k JaSe
05,5 33 1L-2 s TNF-0 0 oLl sla, 556 a5
o pa 33 .33, 8 o daldos S L aslie 5 dsle
o Ohlas e sl CRP el [ st Koo
s sl e Ladgsls 5 Y- LSl edis 3L s
slad ol pledlas ol a s s Sladlas 53 Olii=e
ol e - B sl o YLl
Anand, Alkadri et al. 2008; Jung,les s
JoSe 55 anllles o 55 (Torrejon et al. 2008
Ao s 0 35 Y- o sl Lo
S 53 el Sl GlaiS s M5 A e
Endres,) ool euns 8 Laols! 5 &bl ¢ J sk

Ghorbani et al. 1989; Bagga, Wang et al.
C.a—él.;).) ijj DL TNF-(X <J_~pl>' Lﬁjua.& DL (2003

0Ll L3 ddgols 05 8 b aslin 53 Y-l LoSls oS
(P ) Sl EalS (gls e S 4 andllas
53 adstle 05,8 s adllas OLL s 50 IL-2 o dle
Sl S s Gols e alS L aals s 5L alis
on S 53t aallas Ly alis (P</e )
o DHA SEPA I o sl 25, L oL oS
L s oy V=Sl 5 TNF0L 5 j2als
Das.(Ferrucci, Cherubini et al. 2006
SEPA G Sl Yoo Jlw js aalllas 55 b 5
s Cooslie 35 5 TNF-0l - o 2sls 5 DHA
o s .(Das 2005; Das 2005 . - J sl
DHA | EPA (s |oSe G ras Uy (K5 anlllas
5 s Oblan 03 s 2B 5 b 4 L2 e
Alnajjar, Chabane b ials aalso,, S


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

W el )b JoSe ol

il 31,08 e o3l glaasl 5 Ohlen o>
LS (""—p“—fo‘}—?u—"' ol aslllas glacys sdoes
oo b 2l e s o Ll (65
5l ol slaanl 1 s g ((slazin A) s ol 58 4 S
e GV b s LS sl s s Sl edias Olas O
T O sl ol oS S el (555 05
jt;y@dwj\ow‘qkybwbjﬁ.ﬁﬁﬁ
L s s p3Y DL L sls / JaSe sla o 3 i
2Lashls glaasl by wulg 53 3,8 13 Obley

238 Y 65 ol 4 e Oley

S dom

SIL-2 Ll Sy s alS s e =5 L
IS oy slad il ()L S a5 TNF-a
o=l eSS s, Salell oY En s Ohleg 4 Ol 5 o
TSl O sl S Sl e 05 e 51 s oo
Cls Sl 5 oLl 2l sl bl gl JoS
Aoled eslaa

S1S8 9 KU
o Olse o Gl b ol i ol
IL-2, chle Y-l oo gladnd 5L S ol il
oS5l Cpae "'V g5 ls Ollew 53 CRP - TNFe
Jlo s Ol g Slays dlig obas 5 S5 eske
pse il Clam L aSUil e A840) US4 \YAA

el 0k Ll O, oy il leas 5 Sy

o3 aallas Ll 3 a5 Il ps 4 Ladgyls
3y2y sl mme sl 5 CRP axls o5 =
sMor ) s ol adlas L aslin ol
0 S Sl 53 05,5 53 wle CRP - 5 b 0
Glessls siS cibys 05 5 5 2= DHA 5 EPA
SSUNIN V-1 LYPUNNS VY WGP) SR iy U2 RN
53 wlice ,4be (Mori, Woodman et al. 2003
A e e s e s aallles S
e e 45 Ol 3 CRP by - e
(Chan, Watts et al. 2002_:16 L i 3l
Lol JoSoe win Sl o addllas glaaily L sl s
sdrall3d Ol o 0 Daes 3131 3 V=Kl O > (gladend
CRP &k 53 jalS dwo 53 AF o (oSS
«=Jl (Wigmore, Plester et al. 1992, .
anllan 53 55 3550 Vo LgS @ised oo [ pi5e (oo 03
YLKl O sladend 5 (Yre0) Ol Kan 5 osly 5
o B FalS e (S fe o5 0 el S
Fakhrzadeh) .ous S Juw sl 31 . CRP
3 4 sai o—x> (POOrebrahim et al. 2005
£Y) 035 ;28 5l AL aslie )3 Hsse olesLS
5l (azia A) ol o3 5l andllas 0,95 Jsb bl (i
YO L5 A Ol gty (55 5 5 sSde andllae S5 (6 5
B gt o sa s il 4B 3 el dl
05,5 5 TSl oS oS il ys 05 S ol 3L 5o
anlllas OLL )3 a5 Il ps o dadgyls oS ik s
b gt 53 (P/00) sy b e o LE
33 Olae Jls e Sl anlllae (gl ) Lgd B s
ok 4 (P 0) s S edalie o ole3TIS 65 8
o A (ol bl ) S ClE sss L IS
05,5 33 OLs 55030 Gla yastli Cdast] Ol s 45 O
ol Sa! (fij) Slocie Blod 4 alste 5 dals

Slagar b ;b 5 B bl b 6 S


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

O 5 o als oS o/ VA

ax)lze L;L@.U‘}‘.,\L‘)J %‘M}MLJ: ajjg}J):Y C}JCAL:)MMQbL«:J L;ths/}i}—\ d}-l?

(slaws =Y4) als-los

(laws=YA) dals

Q}Uﬁ bbﬁ J'é‘;‘n# dL‘j P oaee
p-value Sl e Ol ol Kl &yl Sl il
oY 00/¥ £ 4/AA OY/A7 £ 1 VY adllas sl s s (JL) o
/A YV/VY £ Y/8V WZSES AN andlle gl kg
- 5 3 u\J o 5 LQ—"
‘A YV 4 £ ey YV/YY £ T ol el ( m> Sl
/A YYAY/A £ Y /0 AWAV/EY £ Yy g axlllae (gl (kcal)
—) s 55
Y V104 /A0 £ §O¥AE VPO £ 00 A/ET adlla gl day e
oY \V0/0+ £ EA/H s 14 /28 £ 14/0 s sl gl g
(—2—) 5L, Slda sy
oY VE/0F £ 114 VAVAY £ AY/0Y alllae sl day o S s
R VWA £ A/ Y8/0 £\ adllas gl g
( ) Bbos
/) W/t £ 474 AN VY axdla glgsl day S
‘A YV £ V0T YA/TY £\ VoV alllas gl
() =Los o~
\ YV/VA £ YANA YV/VA £ V£/0A s sl day SR S
yRs LY £ \V/YE WA £ VI VA sl gl g
( ) RLus s
R EA/0E & Yo/ N/YE £ YUY adllas gl day i

PICARNW )l ) u;“‘.‘.i La.}_})]b jr—Kﬁl J~<ﬁ ojj§ EEESE) ”_'2 jTNF'(X, ¢CRP)L_:;u g_é‘j>ul 3 u,:i.ul.:.a -Y J_’.X?

O\ U3 g, e (slaws =Y4) ¥ Kl JoS (s1ax5=YA) L g,05 ole) s
p-value oSl £ s Sl oSl £ 5 las o
./0 WAERYA YA £ 4707 asflae (glu pg
(—)TNF-u
AL Ye/eN £ Ve £V E N/ andlas slesl ml
/A £Y/8V £ 1Y/A0 £Y/60 £ 14/VA asflae (glu pg
(—)IL-2
/ey Yo/Y0 £V V/YA 01/0Y £14/V\ axdllae sl mlL
Y YO/ £ YV/¥A VAWV £V ve asfllae (gl mg
(—)CRP
Al Yo/ro £ Y804 VANV £ VR axlllae (slgsl L



https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

V& e bl )b oS Sl

References

Alnajjar, A., Chabane Sari, D., Abuharfeil,
N., Hudaib, M. and Aburjai, T., 2006.
Effect of n-3 and n-6 polyunsaturated
fatty acids on lymphocyte proliferation,
interleukin production and phospholipid
fatty acids composition in type 2 diabetic
and healthy subjectsa Jordan people.
Prostaglandins Leukot Essent Fatty
Acids, 74(6), pp.347-356.

Anand, R.G., Alkadri, M., Lavie, C.J. and
Milani, R.V., 2008. The role of fish oil in
arrhythmia prevention.J Cardiopulm
Rehabil Prev, 28(2), pp.92-98.

Bagga, D., Wang, L., Farias-Eisner, R.,
Glaspy, J.A. and Reddy, S.T., 2003.
Differential effects of prostaglandin
derived from omega-6 and omega-3
polyunsaturated fatty acids on COX-2
expression and IL-6 secretion. Proc Natl
Acad Sci U S A100(4), pp.1751-1756.

Brunner, E.J., Kivimaki, M., Witte, D.R.,
Lawlor, D.A., Davey Smith, G., Cooper,
J.A., Miller, M., Lowe, G.D., Rumley,
A., Casas, J.P., Shah, T., Humphri&E.,
Hingorani, A.D., Marmot, M.G.,
Timpson, N.J. and Kumari, M., 2008.
Inflammation, insulin resistance, and
diabetes--Mendelian randomization using
CRP haplotypes points upstreafl.oS
Med, 5(8), p.e155.

Chan, D.C., Watts, G.F., Barrett, P.H.,
Beilin, L.J. and Mori, T.A., 2002. Effect
of atorvastatin and fish oil on plasma
high-sensitivity =~ C-reactive  protein
concentrations in individuals  with
visceral obesity.Clin Chem, 48(6Ptl),
pp.877-883.

Das, U.N., 2005a. Can COX-2 inhibitor-
inducedincrease incardiovascular disease
risk be modified by essential fatty acids?
J Assoc Physicians India, 53, pp.623-
627.

Das, U.N., 2005b. COX-2 inhibitors and
metabolism of essential fatty acidsled
Sci Monit, 11(7), pp.233-237.

Endres, S., Ghorbani, R., Kelley, V.E.,
Georgilis, K., Lonnemann, G., van der
Meer, J.W., Cannon, J.G., Rogers, T.S,,
Klempner, M.S. and Weber, P.C., 1989.
The effect of dietary supplementation with
n-3 polyunsaturated fatty acids on the
synthesis of interleukin-1 and tumor
necrosis factor by mononuclear cell$

Engl J Med, 320(5), pp.265-271.

Fakhrzadeh, H., Poorebrahim, R.,
Shooshtarizadeh, P., Raza, M. and
Hosseini, S., 2005. The effects of
consumption of omega3 fatty acid-
enriched eggs on insulin and CRRutr
Metab Cardiovasc Dis, 15(4), pp.329-330.

Fedor, D. and Kelley, D.S., 2009.
Prevention of insulin resistance by n-3
polyunsaturated fatty acids. Curr Opin
Clin Nutr Metab Care, 12(2), pp.138-146.

Ferrucci, L., Cherubini, A., Bandinelli, S.,
Bartali, B., Corsi, A., Lauretani, F.,
Martin, A., Andres-Lacueva, C., Senin, U.
and Guralnik, J.M., 2006. Relationship of
plasma polyunsaturated fatty acids to
circulating inflammatory markers] Clin
Endocrinol Metab, 91(2), pp.439-446.

Freund-Levi, Y., Hjorth, E., Lindberg, C.,
Cederholm, T., Faxen-Irving, G., Vedin, 1.,
Palmblad, J., Wahlund, L.O., Schultzberg,
M., Basun, H. and Eriksdotter Jonhagen,
M., 2009. Effects of omega-3 fatty acids
on inflammatory markers in cerebrospinal
fluid and plasma in Alzheimer's disease:
the OmegAD studyDement Geriatr Cogn
Disord, 27(5), pp.481-490.

Gomez, J.M., Vila, R., Catalina, P., Soler, J.,
Badimon, L. and Sahun, M., 2008. The
markers of inflammation and endothelial
dysfunction in correlation with glycated
haemoglobin are present in type 2 diabetes


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

Q‘)&m&}(.ﬁ.&s&u&lﬁé&/ A+

mellitus patients but not in their relatives.
Glycocon] J, 25(6), pp.573-579.

Holm, T., Berge, R.K., Andreassen, A.K.,
Ueland, T., Kjekshus, J., Simonsen, S.,
Froland, S., Gullestad, L. and Aukrust,
P., 2001. Omega-3 fatty acids enhance
tumor necrosis factor-alpha levels in heart
transplant  recipients Transplantation,
72(4), pp.706-711.

Horia, E. and Watkins, B.A., 2007.
Complementary actions of docosahexaenoic
acid and genisteion COX-2, PGE2 and
invasiveness in MDA-MB-231 breast
cancer cellsCarcinogenesis, 28(4), pp.809-
815.

Jellema, A., Plat, J. and Mensink, R.P.,
2004. Weight reduction, but not a
moderate intake of fish oil, lowers
concentrations of inflammatory markers
and PAI-1 antigen in obese men during
the fasting and postprandial stakur J
Clin Invest, 34(11), pp.766-773.

Jolly, C.A., Jiang, Y.H., Chapkin, R.S. and
McMurray, D.N., 1997. Dietary (n-3)
polyunsaturated fatty acids suppress
murine lymphoproliferation, interleukin-
2 secretion, and the formation of
diacylglycerol and ceramideJ Nuitr,
127(1), pp.37-43.

Jung, U.J., Torrejon, C., Tighe, A.P. and
Deckelbaum, R.J., 2008. n-3 Fatty acids
and cardiovascular disease: mechanisms
underlying beneficial effectsdm J Clin
Nutr, 87(6), pp.2003S-2009S.

Kang J.X., Man, S.F., Brown, N.E.,,
Labrecque, P.A., Garg, M.land Clandinin,
M.T., 1992. Essential fatty acid
metabolism in cultured human airway
epithelial cells. Biochim Biophys Acta,
1128(2-3), pp.267-274.

Klein-Platat C., Drai, J., Oujaa, M.,
Schlienger, J.L. and Simon, C.2005.
Plasma fatty acid composition is
associated with the metabolic syndrome
and low-grade inflammation in
overweight adolescent&\m J Clin Nutr,
82(6), pp.1178-1184.

Lee, J.Y., Zhao, L., Youn, H.S.Weatherill,

A.R., Tapping, R., Feng, L., Lee, W.H.,
Fitzgerald, K.A. and Hwang, D.H., 2004.
Saturated fatty acid activates but
polyunsaturated fatty acid inhibits Toll-
like receptor 2 dimerized with Toll-like
receptor 6 or 1.J Biol Chem, 279(17),
pp.16971-16979.

Magee, P., Pearson, S. and Allen, J., 2008.

The omega-3 fatty acid, eicosapentaenoic
acid (EPA), prevents the damaging effects
of tumour necrosis factor (TNF)-alpha
during murine skeletal muscle cell
differentiation.Lipids Health Dis, 7, p.24.

Marik, P.E. and Varon, J., 2009. Omega-3

dietary supplements and the risk of
cardiovascular events: a systematic review.
Clin Cardiol, 32(7), pp.365-372.

Martin, R.E., 1998. Docosahexaenoic acid

decreases phospholipase A2 activity in the
neurites/nerve growth cones of PC12 cells.
J Neurosci Res, 54(6), pp.805-813.

Mori, T.A. and Beilin, L.J., 2004. Omega-3

fatty acids and inflammation. Curr
Atheroscler Rep, 6(6), pp.461-467.

Mori, T.A., Woodman, R.J., Burke, V.,

Puddey, I.B., Croft, K.D. and Beilin, L.J.,
2003. Effect of eicosapentaenoic acid and
docosahexaenoic acid on oxidative stress
and inflammatory markers in treated-
hypertensive type 2 diabetic subjedisee
Radic Biol Med, 35(7), pp.772-781.

Nettleton, J.A. and Katz, R., 2005. n-3 long-

chain polyunsaturated fatty acids in type 2
diabetes: a reviewJ Am Diet Assoc,
105(3), pp.428-440.

Novak, T.E., Babcock, T.A., Jho, D.H.,

Helton, W.S. and Espat, N.J., 2003. NF-
kappa B inhibition by omega -3 fatty acids
modulates LPS-stimulated macrophage
TNF-alpha transcription.Am J Physiol
Lung Cell Mol Physiol, 284(1), pp.84-89.

Pischon, T., Hankinson, S.E., Hotamisligil,

G.S., Rifai, N., Willett, W.C. and Rimm,
E.B., 2003. Habitual dietary intake of n-3
and n-6 fatty acids in relation to
inflammatory markers among US men and
women.Circulation, 108(2), pp.155-160.


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

M oo sl )b JoSe Sl

Saedisomeolia, A., Wood, L.G., Garg,
M.L., Gibson, P.G. and Wark, P.A,
2009. Anti-inflammatory effects of long-
chain n-3 PUFA in rhinovirus-infected
cultured airway epithelial cellsBr J
Nutr, 101(4), pp.533-540.

Schubert,R., Kitz, R., Beermann, C., Rose,
M.A., Baer, P.C., Zielen, S. and Boehles, H.,
2007. Influence of low-dose polyunsaturated
fatty acids supplementation on the
inflammatory response of healthy adults.
Nutrition, 23(10), pp.724-730.

Simopoulos, A.P., 2002. Omega-3 fatty
acids ininflammation and autoimmune
diseasesJ Am Call Nutr, 21(6), pp.495-
505.

Skuladottir, 1.H., Petursdottir, D.H. and
Hardardottir, 1., 2007. The effects of
omega-3 polyunsaturated fatty acids on
TNF-alpha and IL-10 secretion by
murine peritoneal cells in vitra.ipids,
42(8), pp.699-706.

Suresh, Y. and Das, U.N., 2003. Long-
chain polyunsaturated fatty acids and
chemically induced diabetes mellitus.

Effect of omega-3 fatty acids\utrition,
19(3), pp.213-228.

Tsitouras, P.D., Gucciardo, F., Salbe, A.D.,

Heward, C., Harman, S.M., 2008. High
omega-3 fat intake improves insulin
sensitivity and reduces CRP and IL6, but
does not affect other endocrine axes in
healthy older adultsHorm Metab Res,
40(3), pp.199-205.

Weber P.C. and Leaf, A., 1991. Cardiovascular

effects of omega 3 fatty acids. Atherosclerosis
risk factormodification by omega 3 fatty
acids. World Rev Nutr Diet, 66, pp.218-
232.

Wigmore, S.J., Plester, C.E., Richardson,

R.A. and Fearon, K.C., 1997. Changes in
nutritional  status  associated  with
unresectable pancreatic canceBr J
Cancer, 75(1), pp.106-109.

Yaturu, S., Rains, J. and Jain, S.K., 2008.

Relationship of elevated osteoprotegerin
with insulin resistance, CRP, and TNF-
alpha levels in men with type 2 diabetes.
Cytokine, 44(1), pp.168-171.


https://sjsph.tums.ac.ir/article-1-48-en.html

[ Downloaded from gjsph.tums.ac.ir on 2025-04-19 ]

Scientific Journal of School of Public Health andtltute of Public Health Research
Vol. 9, No. 3, Autumn 2011

The effects of dietary omega-3 fatty acid supplementation on inflammatory
biomarkersin type-2 diabetes patients

Malekshahi Moghadam, A., DVM. Researcher, Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran

Saedisomeolia, A., Ph.D. Assistant Professor, Department of Nutrition and Biochemistry, School of
Public Health, Tehran University of Medical Sciences, Tehran, Iran- Corresponding author:
a_saedi@tums.ac.ir

Djalali, M., Ph.D. Professor, Department of Nutrition and Biochemistry, School of Public Health,
Tehran University of Medical Sciences, Tehran, Iran

Sojoudi, F., BSc. Department of Nutrition and Biochemistry, School of Public Health, Tehran
University of Medical Sciences, Tehran, Iran

Received: Oct 31, 2010 Accepted: Aug 16, 2011
ABSTRACT

Background and Aim: Omega-3 fatty acids can reduce inflammation irbelie patients via
special mechanisms. The objective the current stuay to investigate the effects dietary
omega-3 fatty acid supplementation on the seruneldewf C-reactive protein (CRP),
interleukin-2 (IL-2), and tumor necrosis factor{fadp(TNF#) in type 2 diabetes patients.
Materials and Methods: This randomized double-blind placebo-controlleshichl trial was
conducted on 57 subjects with type-2 diabetes. gdrécipants were randomly assigned to
one of 2 groups receiving either an omega-3 fatig dupplement (containing 1584 mg
eicosapentaenoic acid, 828 mg docosahexaenoicawid338 mg other omega-3 fatty acids)
or a placebo tablet (containing 2100 mg sunflowBrfor a period of 8 weeks.

Results: The serum TNF: and IL-2 concentrations decreased significamntlyhe omega-3
fatty acid group in comparison with the placebo ugro(in both cases, p<0.01). The
intervention did not bring about any statisticaflignificant changes in the serum CRP
concentrations.

Conclusion: Considering the beneficial effects of omega-3 djefatty acid supplements on
the 2 inflammatory biomarkers, namelyNF-o« and IL-2, type-2 diabetegatients are
recommended to consume such supplements or fotglsicth in omega-3 fatty acids, e.g.,
fish.

Key words: Omega-3 fatty acidlype-2 diabetes, CRP, TNE-IL-2
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