[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

Olnl I8 @leo 5 40 pale alo
V-V Olxio AYAA L dojleds o)k Sl

539 Slnl Brao 2z 68N 1o w5y Bl €9y G9b (219 125y A T A Lo
lyo Sige 33 G ol Syl 3 5lailiw!

Y bl o Ly 3 Te )l o Sy Lo jaese < gl Lo e & LS cul dngans o LI wlacl £g,3 ¢ 65l dosre gice

uS...s).l fjl.c oKl ‘QS""'&'& éaLHa 9 3 ‘a9l.c ouSiisle ‘)9..'25 b.:l..x.c é:L.,o 9 L5|<b..bu Slaass Fotns H| ‘@Lw‘ FYReY 59)§ )l.ijb'.,.u] :JM‘ o g -\
shirazi@dpimail.net : S5g xSl Gy ¢ i dugeds

il e (S pale oKy ( olie mlio g 435 pole 0uSiild ¢ Slusl 4355 09,8 dliwl -Y

(i e (S pole oKl colas] pole lisind 3 0 ¢ 555065 Loy 8 05,5 luiils -V

i ks (Sub iy pole oKl ¢ Kb gy 00Kl ¢ Sl ol 09,5 Jboliwl —F

Ol (K3 pale olSuily ccailigg 2485l cdy s 09,5 jlakiwl -0

i b (S pole o1ty ( Wb i lows ool cawl 09,5 Hluiily -~

g A (S gy pole Rl ¢ ,gaS L1 mlio g (gludas Glidss gl (oIl mlie Slidsg 0,5 oliiyles] wlis,ls Y

AVINYIN + i iy g, AYIVIY « 2edly ) )6

° .

k4

(ol fg, Gl oIt g, Sl andllas ol 100,08 543y (s8g0me Dledlbl (gauS ] oo (g, 515,50 0 3SR g Al
Sl o ot ] Bl sl 3 bl L2 025, 5 Sl Bl B wdy 50 Bl oz slbimsl gsSl s &5 s,
D alie gl s Sige o 0S

(g €5, s1)10) o kil L3 o5, ol aals J1,8 L3 09,5 aw o Bolas jeb 4y oole olymo ige s Vo Bigy g Sge
e o Slnl @l w3 50 (80 iz Glassl GsTIL 85, Wiz bslre Lo 3, 5 (2le 89, Gl (214 w3,
Ple aile (2lde 05, b (655 5 5l Gloj 5l 59 00l Wgie Sl 43385 5 ol 4085 by Gl b (20,08 9 )10,k lhss b
Cewd ay polde (. Shoo ol byl e 51 s 59, Yo 5 VY lagle) jo ool Wete Slilgus ;o (60 loaisly ouwl 8L aslol 59>
2855 8 anglio 350 eolly - JSss,S gal B2y 515 SPSSg 153 e 5 L eaal

fio ;5S35 bl 05 4 Cund Sl (Bras 2z 65X Ghls w5y 5 oale 55 I (2138 025, b sad adis Sy sldidly
A ub‘y} r:Lo.T 3O AS ‘53‘1).7.:4 sldsl oSS e (P=+/+ 2 0) wisly lid Wi 3l e 59, Ve pley yo |y oS 6{‘,’3;@ slast
Og— )‘bgs—;”“’ )_u ks{bl—" O_éa) IXVELY t.,dl.’)\) 05; ) ‘L®05; cS.SJu L wbﬁ‘ U"‘ .(P:‘/‘ ’Y) cuble w‘)ﬁ‘ ' )'3) LYY )'5) )‘ 03;

(P=+/+-Y)

25 00 Bl oz sl G L alie w5) 5 955 el (plo 8, 5 ki (] (27 45 (seu3y Sy o0 S 4 3G T A
)»..w_u 03l éL?ul 6.L5 MA_MT U‘)‘A ‘U‘s‘*} u.w u~u|)5‘ Lv 9 ;).)5..»‘59 )Z.AA @b.?:.o uus.a )O 6.)»5 w] L ‘Q‘)"‘ A.ML> L.'>J"'9 @‘J&
Dgl 50

S ol (e Ghge g (g Ble e, G Y31y

Aodio ©

() Cesl i85 A grelS 5 ol Gl len Suls ralS alex
oS ez €9 Ol oolladl (B )lse e cnl 5o g 500 anlsd g il g (Bgpe (b slacslos


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

5 Lincsiie s 30,5 boglvo j1 45 el o, codh
95 ol Sl oS5 (V) 358 0 ans slagdin
Y o W I WLV PR W N AT B PR C S ey
SV TC 8 50 g oah dngd (SSim b4 ol
Sl sy caalid 09,5 (28 @], A (5,
(A) AIN-AY-G s b ool 5 45 551 ol g
Oay eSS e S Ve )y nl e 0

25 ol 05y Gl (2lae w3, ol oo JeSAS Lgw
aS ol ol bl gy AIN-AY-G Jge,8 ulul
fish ) cale g9, 05 sbS 2 00 S V- | ol oz
(pl,] oyl o9 ole £ 4€9, ©il Menhaden
Jo—% Gllae 5 pom 09,5 (238 @23 Sld oo JS5
2 S Vel ol oy Ll o a5 AIN-AY-G
g 9slr (G 589, 10T 0 STUYY 5l (oglie o SolS
0= o=l ol e ey oylo Ll b 29, 7V
@BL’)Q oy LgLas..\,:.J Comd g £¢ 005R0 QL...; ‘_gaLxs:
] OJAT Y Jﬁ» o L@&a) )‘ gSJJ.Q )0 0990 >
Vo ao P oad ooliwl ple g, 40 Pl 4 YIS
Ve Lpa, SVPENVEVA/S e agio (59 b jbaang aisS
e b JSB an g 43sS 51 5 @l oo e
Fo 59y Ol 4 Jlajly S ST 59, aia ool
5l aliles coyloy ol 5l g o 8l (g,lo, L
A do Bolad jab 4 g aial ools )8 i slo il
@t o3y e 51 Sl ot 5 sk (s
o= 59 YV B lolies den .05 e ool ooy a5
YV 59,y 5l o g Mo andss 05 jole ,ul bl
@Bt 3y L oot algie Sllgem (65 25 5l 5s))
Sloems, L Slles aniss aias audss 05 jobe
o Eol Ole) 3 Sl 59, Ve Bond (adss

Bl dalol (ol o

ol Joee 05 ez Cnl a8 S 1,8 az g 950
Sbmm il gam )3 oz laseal e dglie
C5 3l AU S ol a5 Wles S Slpiiny (liiore
ez sl pad opdalie o5 b i ogdglie
sl g (Bloe (23, )3 S9290 050 (SYsb V-1l
a5 ,o (fatty degeneration) . ,> <8l ol
(Y) all als Jlis 4y gellasl (5)lse Wlgs oo

V-l oz Gloseul 519,50 50 ol ol L
OS50 el 8L Olpss ol (89, 50 S92 g0
Ol Len ¢ Ritskes .ol ouls ploxl (sogumme Dlallao
(RIPVANVARIA IV & (U CEUN (WP PR S
oS 2l w25 b i Heell (Lo 89, 5 il 55
<551 1¥+ 9 (Linseed oil) S50 24, 5l g551 1Y
50 .0530,5 A lie (W oo el o 0L 29, 51 ]
EEXTEE UV A (VPTG PR NS PR BRPUR s
SN2 Yslsila Lo 35Ty ot aS 5o
G sz s 3y Sle 5 olime ozl
il Yiazio] 45 0138 8 aomiis yliloee b o
2P e A SVsb s cde 4 QL TR G
Sl Dl Sl o 5o 5 Wgd oo ol glie WS
(F) g oo 05 )0 (252

sk (Bl 85, JoSe Sran gl 4 azsi L
Hobes Gt a5l o VLSl 0z slase—!
Sy 0,99 9 Wgi Sl ey JelSS 0,90 50 0y slaal
5 S S8l (LD ol Dl s g conl g Sl
2 &S gk ol ;0 (0 F) 05b o sl b plea
pode 0aSisils Lga e wndas gl S aabbl JB
e D (S pele oBsils plid gl g 48
L sz ohgs sl sl oz g9 nl Al (b
hls @lid 5, b oS ol Cd iy 5 obnl  Esly
5 OLSlnl @138 ) 5o (L) iz slavsul 555!
dalio (Lgm (129, S1I0) (lime Jbge o jlulinl o3
boigy golge o
@Bt 1)) €95 A 5l gty (] 5o i 2ldE m )
T PR SR W ool (purified diet) ool oz


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

2olio) Glpl (B pao 252 6959 51118 9 (2o (€9 SIyls 0 )lailiwl iond addd (2108 o)) dw S 5 ) Jgua
(ol o0l asligi 10E 0,5 glS 3 53 0,5 Coms 2

Frae oz NI w3, Pl o9y slo m5) S lailiwl (2108 3, o Sl (gl
<l (138 p 5 olS Sy 55 0,5)
Yo Yo Yo TAO 3l i el a0 b 558
¥ ¥ ¥ eI
Voo Voo Yoo 5,50
OYASA? OYANSA? OYAISA? &S anwlad
et K ey (TBHQ) (959,00 S et 5
o o o ok
Yo 0 0 MX Dyets- AIN-93G _jase slge bylcs

Ve Ve Ve VX Dyets-AIN-93G yeliys bylcs
A vIO vIO WL s

- - v (e gloo &5 58) Ly 29

_ Y- _ Menhaden oil, Dyets alo &5,
YY/f _ _ (S ojy55b 05
a/A _ _ () Gl Kkl wole (e,
YVIA _ (oY) sl LS s,

SOl 15y Ol Wi e e Slael |y Las
b 2l e ey aas
Sl sLadsSe s, Lo 9 oS 599,50 1 jgdmmed -
slasl olass yuoliel: JLsTs slaaisly 63 s Y
SIS 5ylme Hlax
ool Gl e Comgilin (M seee b (B9 e -
A5 i)l sloassl slasi
5 L3l Sle dacesad poad 5 Sledl ilaglyl o] -F
O ) Slas sz S o sloasly

YU o 5l o yed (352 3510 51 G 2
o 5 Y (a3l ez sbaoed ggeme g 0B olate
nl 5o a8 S k50 uS el (IS e lsie
S 0 yed cdmld 3929 pae (e 4 o 0505 ulie
A 99 0yl 8L YD 5l jiaS j0 dnls obx! Sre
A A 0p0d Bl oy 00 B YO [0 anls 0g2g Se
4o F oy g cdlao, o VO B O 50 sl 0539 Jre
S92 (s 90 SSL VO Sl i y0 anmld S92 (Jxe
(V)

IRCCE NV OR N | BN P VI I KPP VG Ve
Oliae g ad oo o0l 13 Olilg> a5 L G cels FA 5
oaile S slae jlade piei B,k 5l ool 00,95 glae
Celw 1V 5o (Sob 5 elidy) JSew a0 ot
Syl a0l 8 cnle a5 ) S
g1 /0 g0 Cusb, o Yo-YO'C
5 S5 3 3l 59y eSS ) Ve 9 VY lags, o
@las job ay sl slies S pole yo 5l (Esk 3,
Ve g VY g, 0 0lie Ve old 05,5 12 j0) wl bl
=5 COr 5B L (cdga (o 5l g 5 (V- 555 50 ol
So iog ound £l g g a5 Sllgs 5ol
3558 b S e o 51 el Yo ) anks
BRI PR WG R ISR WIS R - /R ICON | P
Sz o Soh gl e g 03 ans Sob Ol ol b
9 oS glon Lhgoad ad (o) g (Job et
A (6 yel S, (Hematoxylin & Eosin) ;595
Cdyod b oy wlbids coml jaasie g laaiges
5 ol ol ouilys (6558 o9y Son T lod

Ladsges g il a1 Slde @3, £9 5 Olse> (o


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

* (ol 00 (3t 030 41 5130o) ook o0liiasl (S gy 31 Kt B 52 Sikgusl e Y Joar

ol (Sl 29 &b ) o) 2l €9, Low 29, <z el Egi
o|.>)§.gl.‘séi
- - \Vas - - C4:0
- - V/OA - - C6:0
- - VIYY - - C8:0
. _ YA€ _ _ C10: 0
s - \tidi S - C12:0
“IYA oY VV/FE viag AL Cl4:0
R [y - I8y - Cl4:1
N _ LY§ _ oY C15:0
_ _ _ AN - Ci5:1
\FIOY i YAIYE VA/AA VV/OY C16:0
-/ A VY V- /99 ./ Clé:1
.- ¥ I-f < I#A VY ./ C17:0
-[o¥ oY Nird YIVE 0 Cir:1
- . . /a0 . Cl7:4
YIA- YIVO VEIY. V/29 ATARS C18:0
YA/ A Ie¥ ONY - IvY oY Cla: 1t
YoNg YOIVA Y-l08 VEITA YPIYS C18: 1c
£I8A - “IAA - IVF -IF0 (i) C18: 2t
VViga FVIFY VY V/aY O/ () C18: 2¢
BAY4 N N Nins JvE C18: 3 gamma
-6 LIy AT - I8 - IvY C20: 0
Ve [fA < IAS VY £/a¥ C18: 3 alpha
-IYE A VIYA \EE -0 C20:1
_ - - YIgA - C18: 4w3
_ _ _ CIYA _ C20: 3w3
_ . . JYY . C20: 4w6
“IYA e’ Iy - IYY -/fa C22:0
_ N2 N JYY . C22:1
_ - - V4. B C20:5
SNY -IYf -/~ ¥ e JNE C24:0
_ - - Yior - C22:5
_ . . VE/SA - C22:6

b plosl égy loails CiS anwgs <8 18,0 aalllas (ol 4o ooliiwl 090 (slayeg, LT %


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

LAt o

SUlgus o adilyg, oo 00,05 (slde lade lawgin
g VO/ARN/A NEIVEYID s 5 a4 Slpl Brae o)

G0 e gl (g lel a5 aS 54y 0 5 VEIOEN/A

SOl YV 5y 50 aS o oad slogl o]

d)b‘;ﬂ-’u’ usl_m G:L\_C 05)5 d_w QL».A (Lg)..f)...m
=l gloasl oS5 (Esb o) Ve g, 50 Ll
Q—-éj) 6‘)‘0 ‘_SJL)»._C p.:)) L: ol d.u).u uu}a} A.‘S 5o
Glome jsb 4 Slpl Tl oy bolse 5 2l
35— 3 lasliwl v,y Lo oads a4 dad 09,5 5l i o
19 AS sl CL F 5 ¥ el Jpis (P=+ /- - 0)
03)j dw )l A.S—’ R0 0 JJ}.».O ‘54‘):00 QSLQQ*’B'“
o e Gl Ve g VY oy, o S a ) olie

5 ooel s an slassls  oled rgylael o sbs,
29 @l o9 aw 5l Sy e el 890 DUl
SPSSio ,15-81 o5 L g oad ailyly o)l calises Jo e
(60— ol 4 by o sla prite a5 Ll 5o 3 JUT
e Ol dlie sl witis las) AS sle e
oIy = g8 sl 5l lit 05,5
Olgme au P <+/+0 ¢ u oolaul (Kruskal-Wallis)
b atis gl il i8S A s s e mha
093] a3l g ylo ime Ll oo Dslas 457 lwog S
sleog,S ol 9o 4 9o (Mann-Whitney) g -y
VY 5l S glo e a9 ol colaiul plae
Sl A lio (glp ol 48,8 ol 0 (/40 paw KO)

295t os=31 51 Ve 5 VY slajs, (e oS o]
5l sre maw Glgie 4 P <[00 g 0l eolail]
9y 08— plasl Jolpe plos (o BUS Lo Mo
S cule, [l 5l pol aalllas yo ol e slaoge
SUlge 5l cnles ezl Joadlgiws b gy 5o

asls casllas (VYY) bl

Tg 3l e YY 9y 50 (2108 09,8 A I S 50 ol Wgie (e G Shge 50 U wlid L -Y Jgu

oz 6 boad adiiog,S  Lowd adifeg)S  Loud addiog,S L ool
P_value 5 Sl b yan 2l €9 S lilow! w3
n=Ys n=\+ n=\+ n=y+

IVYY VYT /BY VYo EA VYL [5Y VIV o [PY oS gassl 5o STy Jusis
Y SNVE- DR Sfetejay ook N eEPY G GBSl ST g ydd e
NYF SV 5 CIY e IAY SIY e /FY SY e IFY ilyzo Gt ly uiSs
SIYSA v A NIRE a4 [o kel [o ke Wjlig,Slo 5 AilaKsy aoss
o5y VA0 \MINE AR N Voot /ayY ol ol 0 505 & g

laas, deslie (gl o 42,5 .Sile oo yod ) s 5 3 00l +F B i 5| (6lomi b asls 51 Sy 50 ay o] (oSl t JLino Byl o Jgor olie +

2 ooliiwl pedly Sy ,S (6 5al LU 03T 5l 09,8 dn yo


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

TagE 3l g Ve 59y 30 (210E 09,5 dw 31T B 50 oud Wigke (2 ye B ge O U (owld L -F Jgu

K Golbond 4diiog)S  Lood adiiegyS  Lood 4diiog)F b oLy
P-value n=y. SlrlBrae 2z 2l (£, S lbew! 023,
n=\. n=y+ n=y+

<Ay VIYVE-OY VY-t /A ARE43 VY- A 2 ey JSy i s
&S sl sl
SIYEA LR ==XVAVN ofeedefes RS ARV 01 ST g e
sS sledsbs
RRRYRRY NACEA RYAREI4] RYARENY RIARE N R JEIRP PO NINEL S
- ofootefon ofoetefon efootefes efootefes o5ldg,Slo o 4o, pozes
NARS AASEVAL \IINEVIN AAREILS VAV ol ol 005 Egome

A lio gl cwl ool 483 Sl o jos 5l s g 00 03l +F U ja0 3l (sl yad o asls 51 G jo 4y el Kl T jlre Bl il ¢ Jgu polio +

Sglds (6110wl sas ools lis gliste gy b a8 (g polie ¢ Jgoz o 1o 10 el oo ool udly Jwg,S (65l LG (yge5T 5l 09,5 dw slaas,

el A Blad golyy b iy alold ol s guS
Sloog, 5 SLSE an goS o] aslio (pien
WT o as ol Gl Ve g VY slagg, u.aﬁl.'\.é
O P=ele o V) cl o pxe olo g, b ool aydss
9 .))‘..\JL_M:‘ f°_’)) l_s 0 4_,-.\41.: LgLCbog)j )é usLa.’
=290 nl 095 s gme (Sl 6L ()2 byl

el s ools LaS O Jaaz o

i I Se

el o gae o[ ) a0 OS] s

Oley) Vo 5y 50 0ad angd owlid 8L alaiie diged
0295 9 b 089, b odd 4385 olyoo Ghge 5l (Esk
ol ol ool HLEs ¥ g ) o S o ol e oo
=l me slaSl was oo lid by a5 jsb lea
ilos,S oy saainl slad g ool ,ISTY S o
L Ve 5o, LYY Glaj, 10 oS coml anslis
o] a5 ol las eSSy cuodle &yl Lt O905)

WAE (2o (ge 53 S Sl (5w S pguad Y S
Bl o9y Lol

los g oad ;385 aS oo o plid |y ol glaaisl b Sy
il s )5 oy selatals

1o 190 30 aS (orub L (o 9Sg Koy guai —) S
(9lailicw! (1102 01 5)) bigm (p€9) b odd 4085

o basl plaes o plid ) b ol baisl wbn Sy
i (Ggluns ojlail a5 5l g plaie wilasd 318 a0, S


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

o Ve g T lojg) 50 oud Wgto (ol ymo Lo ige 0 WS (ol yme GlaaiSl 25T duulio -0 Jgux
Ts1aE 09,8 aw yo wlgi

P- (k) Ve 33,

(&35 3 3N YN 39,

e b ghw piss

value

AT SAEE TN NARENla 35laibiul 125y b oo 493 09,5
n=\+

B[y VIV £ 1BV NAREA1 Plo (39, b euud 4y di 09,8
n=\+

N VIV oY <Y o JAY Sl B pan 2y G5 b oud ik 09,5
n=9+

SREYERE ARV A ¥V /8 o diges S

n=Y.

ol 0o ool S KLg codle (y903] 5l Lo puSilos dmslio (gl ol (1Sl T jline Gl ol Jgam polis +

5ol ool a5 sl 00 plonil (sla g3,
los youl yy el (xS )0 (ale (89, B e
Leoad andss sl fige oS gloasly cois -)
QAT 3529 b eCols jo a5 canlools las ale (489,
Ss—me vy ol gl ST Gl
L b e Rl oS slaaisly v pelSg 5
sl slopsongd S0 02 0Lz
S 9 A 039 5ol oy slaseal 5w pedS
gl ol ST G 51T AT AY) 058 o
NN JPIE FENEROWIY ) S
3 =2 sla BsSly olowl Ritskes asllae ;o 090 oo
ordglin b ol opdalie a8 4] (08 slaazsly
St 0z gt (nl oo 5l L6 o2 0l
A 3l o ol i STy an o> zed lesls
s oS sloaisl iS5 ) i a5 258 0 i
OF 0) ol ol gloaisly alox

ol ) o) gealaenSTy oy (SYsb el
oo o 31 cpl S e ke | 5U5g om0 Slawd -
NADPH o_Jgi cazes ;o cuwl Slawd jeiy ol ) ouisS
Sy o oS sl (6] Al lapaST T S a5

ol o gxe [0 mlaw jo OS]

S e
595 2% e gl Sk 2S5 ol eyl
2y L oand andsl wlilg> oS 5o (gsk Loy Ve
SRl L oz bole 5 ole (129, Sl (2las
sy Lo odnd andal 09, S Sl i (g ld g sk
YRRV oW
it pms, aS wools lis o) )LSes 4 Ritskes
Ol slsol eely olo 9, 7Y 0 57V 6l )l
sloglan sLadosssly Jals S o Sjgsly
diz 2y sloglis Sl 5l sloatsl 53k en
ol Yool aS 0l )5 a5 09 o0 (glaiws
P @9 4 SYsbopas; cde 4 Qb TRl >
ST o 2l 4 53 5 s (a3 dplie 0.5
(F) g oo
TY e 97N ) 8550 a0V 0/ ol addlas o
ool sole g, 3l (Ritskes asllac jo ooy oslaul
S e Lo 08 S5l St Gl 5l Lel
S bl 095 5l i g5l Oloj 3 @lme sloaisly
o9, sl eslaul ey Do Al az gy LB 4SS oy
ol adllas 5l i o jLows Ritskes asllas o 2l
Ol (99 yeS (aian VY plp jo atas VYA) ol
Ritskes allao 4 Cod pol> dalllas jo 0SS ol
NPT ESRVICON S PRIV A | N2


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

Ol 020 (o (55 (3lannS T ol s alblio Cg2)
ol gl STy a8l ssims s ol eais
(Y7 V) el als iy s, 1 dgrge V-LSul >
o ylics a5 il oo (il 55 su0S slaes
S oslial 51,5 o ylse ool Lol sl (g0 o]
F) cnl ot o LS V-l 0,2 slaal
YA

ot e (2l slaw); a5 was oo Las b iag)y
sz el (2lde o5 waile) gldl 2 slaal
Obe g od JB Sl (ol adllas jo Slnl (B pan
5 055 oo (NFKB) LIS glazun 5256 5 mRNA
A8 (o ozl gl ST ol 0S50 Goyb ool
SeST 0y oz lasenl (ol mizmen () FY)
Sg> a5 wisd oo halS S sla ol jo 1, S
3550 B sl Gl )0 guilanuT s (alidl 4 i
ok IS5 & ymie S 50 gelanST ol alidl
(P XF) 555 o

e as aes o lis Oldlas S50 g )
LDL «)3 o Jg s cdale celidl slo 2 <850
S92 o Slaml (uS jiliial st )3 9 99,00 YL
20 (53S0 g5 Wilgi o YU 0,150 (YD)
Sl (o2 bslie b oad 355 ol e sla e
sl il

a4 S5 9, b 2l slaige i
Wl 2L oy oligS Y-l O > slaawl o>
5 S Lo isly ;5 gilin S| ol ials cel,
ol 5o 9 Laiaiee 4 (Swsdd 2S5 Euly alS
(P sl 0y gaS sl aisly o Llpll Lials
Sladal oS e ol hagh 45 4 ol Jluis]
Ol el bges 5895 50 S9z g0 oy oigS V-l oy
750 09,5 55 3l 55aS w095 il 50 G5 ] (e
e

laaisl iS5 oS ols lis pole igh s
b e Rl sl U 68 et 5l Gley Sl (2l oe
O£y L 0dl 40355 09,5 5o dadd b8l opl az S
S5 00l an il 09,5 93 40 o Jlogine (ole

sdllae ool 4o a5 0ed o Sl (g0 o] ploil s
slo lis 1y 09 oS ol gloasl a0 IS o

OF-YA)
Sl Gk sl ale hEg, a5 s o lid Oladllas -Y
S5 =295 Ugemmmd G STy iS00 Jol)
I, GYLE g lawsSTy 95b68 ¢ 5lgomss aST p gun
od—oo li s sla wdl b gaas o ol S
s conjugated dienes Jol &) o ood ygwlon ST,

a—S ,o (thiobarbituric acid-reactive substances
ol ol (525, L oad 403s5 e sla e
Lo JLS30], lgand donST s (VA=Y V) iy oo
059008 Sy S JI00l) 5 (2105 1) apeST 9o
oSy eslS o YU asS o 0y (HOy)
25— ) 0390 ST sl JLSesl) « Joke
G9-8 00S g Sy (yig et S STy S e
o b STy plnl b sl oo a5 cosl Sl (sla JIS51,
szl JewSg)aud comw sla JIS00l, (sud)ls g0 ol
Oselden Sy Sacl 995 ansi 4 L JIG, cnl S
L oole (89, Srae Ngd oo Joho sl ooy
cbale o ST Ol gloap 3ol e Jbd el S
! el wms o Lial3dl 08 o 1, o3 sla JIS5al,
S3e0sl Sl Olpll A 05 co S 0 el
L Leeyz GomlienSln Sad cul oS gloasl,
Ol 5 Ol sl 3l colled ol cad
O£9) Olpes 4z 58 5 3500 it bl )| oS ]
o=l Dol b s olie @3 50 (8L el

(VY YY) conl s o]

oS o asl SlosT ol cus b zals -F
Lo hnST (5T e 15 09 o0 sl 5255 4y jzeio
Ol 3l Bl s wbpe Rl Gl Bl 0SS a2 b
ST (3l byl als blae 3o (Sl esilSs
(YF YD) 05 o ooliil ale 4, dawsgs oo Ll
Ol JBd 4 5 (B9 et ((Blo (185, Bpas 1,0 -0
M ez g piSS e 4y oS sla sl (5D e
LopgyemSTy g s ,ouS gie ( JUdigaslglgSid ) pivmns


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

[u—

iy 35 2le slwog, 5 51 S 2 oy S
D9 s

o9y 5l s ol (yz A5 (e sy 00 Sl 4,
Crz sl GSIL i w3 5 998 el (ol
ool dy e (gl pl asele Jed o138 05, p0 (8L
O ORI L g Wig b o (2l e i 50 g0
g oo im0l Sbul uS ol (lime lg>
&l Sl

Sl Sligios sl (oAagh piote Sdglae 5|
Cale a5 Cglae cnl Gl ySen 5,545 2l mbis
OS5l e g 9nged Ji 1y 25k cnl Jo
pode olfasls (Sij 0aSadls (559095 Lo )18 09,5 e
Ol oy (ol ol 09,8 5 (i dgd (b
Nl Jos S5 g paiy Sl

e References

Sarraf-Zadegan N, Sayed-Tabatabaci FA, Bashardoost
N. The prevalence of coronary artery disease in an
urban population in Isfahan, Iran. Acta Cardiol 1999;
54(5): 257-63 .

. Bucher HC, Hengstler P, Schindler C, Meier G. N-3

polyunsaturated fatty acids in coronary heart disease: A
meta-analysis of randomized controlled trials. Am J
Med 2002; 112(4): 298-304.

. Brown AM, Baker PW, Geoffrey FG. Changes in fatty

acid metabolism in rat hepatocytes in response to
dietary n-3 fatty acids are associated with changes in
the intracellular metabolism and secretion of
apolipoprotein B-48. J lipid Res, 1997; 38: 469-481.

. Ritskes HJ, Verschuren PM, Meijer GW, Wiersma A,

van de Kooij AJ, Timmer WG, et al. The association of
increasing dietary concentrations of fish oil with
hepatotoxic effects and a higher degree of aorta
atherosclerosis in the ad lib-fed rabbit. Food Chem
Toxicol 1998; 36: 663-672.

. Das UN. Can perinatal supplementation of long-chain

polyunsaturated fatty acids prevent hypertension in
adult life? Hypertension 2001; 38: E6-ES.

. Das UN. Can perinatal supplementation of long-chain

polyunsaturated fatty acids prevent diabetes mellitus?
Eur J Clin Nutr 2003; 57: 218-226.

. American Institute of Nutrition. Report on the American

Institute of Nutrition ad hoc committee on standards
for nutritional studies. J Nutr 1997; 107: 1340-1348.

. Mortensen A, Hansen BF, Hansen JF, Frandsen H,

Bartnikowska E, Andersen PS, et al. Comparison of the

obas Sldllae ol ovmlive 325 bgw €9, 5 Slnl 22
33 =S Bgend dn S| o (lie 45 GBS s
boloa b g (oole (89, L oud 4085 2o sla e
(V) ol Jl Shge 5l A Gloz (ge 5o 89, w2
ol |y Olse o GRIPIE el Dol ol
FUNR CFCOUU SOV W] 12| I IO {KVOWC 1 BRSOV R ¥ [ |
N L R = RT-"UL EUIRE
7 58y (ale 29, b oad ds5 Sllge> )3 (o
5L o Gl s 207 g9 M Rlilee" ) 2L S
o OlgS (o pol g sla (S 0 St

5HSa e gl st (ST s 5 ol g3
Sr=Soll uizmen 3,5 0 )Lal (Bras slapsey, gl
bome )0 00l obml gilacanST ol (e (lojen

effects of fish oil and olive oil on blood lipids and
aortic  atherosclerosis in  Watanabe heritable
hyperlipidaemic rabbits. Br J Nutr 1998; 80 : 565-573.

9. Kalantary N, Ghafarpoor M. Research on Iranian food

10.

11.

12.

13.

14.

consumption pattern and nutritional assessment. 1st ed.
Tehran: Publication center of education and research
on management and programming; 2005: p. 37-40. [in
Persian]

Robbins SL. Liver, billiary tract, and pancreas. In:
Cortan RS , Kumar V , Robbins SL, editors . Robbins
pathologic basis of disease. 5th ed. Philadelphia,
Saunders; 2007: p. 941-949.

Olfert ED, Cross BM, McWillian A. CCAC guide to the
care and use of experimental animals . 2™ ed . Canada:
Canadian council on animal care. 1993. Appendix XV-
A.

Wang H, Chen X, Fisher EA. N-3 fatty acids stimulate
intracellular degradation of apolipoprotein B in rat
hepatocytes. J Clin Invest 1993; 91:1380-89.

Higuchi T, Shirai N, Saito M, Suzuki H, Kagawa Y.
Levels of plasma insulin, leptin and adiponectin, and
activities of key enzymes in carbohydrate metabolism
in skeletal muscle and liver in fasted ICR mice fed
dietary n-3 polyunsaturated fatty acids. J Nutr Biochem
2008; 19(9): 577-586.

Kirimlioglu V, Kirimlioglu H, Yilmaz S, Ozgor D,
Coban S, Karadag N, et al. Effect of fish oil, olive oil,
and vitamin E on liver pathology, cell proliferation,
and antioxidant defense system in rats subjected to
partial hepatectomy. Transplant proceed 2006; 38(2):
564-567.


http://nsft.sbmu.ac.ir/article-1-132-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-10 ]

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

\0

Sealls W, Gonzalez M, Brosnan MJ, Black PN,.
DiRusso CC. Dietary polyunsaturated fatty acids
(C18:2 w6 and C18:3 ®3) do not suppress hepatic
lipogenesis. Biochim Biophys Acta 2008; 1781(8):
406-414.

Szweda LI, Uchida K, Tsai L, Stadtman ER.
Inactivation of glucose-6-phosphate dehydrogenase by
4-hydroxy-2-nonenal. Selective modification of an
active sitelysine. J Biol Chem 1993; 268: 3342-3347.

Morimoto M, Zern MA, Hagbjork AL, Ingelman-
Sundberg M, French SW. Fish oil, alcohol and liver
pathology: role of cytochtome P450 2E1. Proc Soc Exp
Biol Med 1994; 207(2): 197-205.

Amin A, Nanji S, Sadrzadeh MH, Yang EK, Fogt F,
Meydani M, et al. Dannenberg dietary saturated fatty
acids: A novel treatment for alcoholic liver disease.
Gastroenterol 1995; 109(2): 547-554.

Polavarapo R, Spitz DR, Sim JE, Follansbee MH,
Oberley LW, Rahemtulla A, et al. Increased lipid
peroxidation and impaired antioxidant enzyme function
is associated with pathological liver injury in
experimental alcoholic liver disease in rats fed diets
high in corn oil and fish oil. Hepatol 1998; 27(5):
1317-23.

Blum R, Kiy T, Tanaka S, Wong AW, Roberts A.
Genotoxicity and subchronic toxicity studies of DHA-
rich oil in rats. Regul Toxicol Pharmacol 2007; 49 (3):
271-284.

. Dobrzyn A, Dobrzyn P, Miyazaki M, James M. Ntambi

J M. Polyunsaturated fatty acids do not activate AMP-
activated protein kinase in mouse tissues. Biochem
Biophys Res Commun 2005; 332(3): 892-896.

Bhattacharya A, Lawrence RA, Krishnan A, Zaman K,
Sun D, Fernandes G. Effect of dietary n-3 & n-6 oils
with and without food restriction on activity of
antioxidant enzymes and lipid peroxidation in livers of
cyclophosphamide treated autoimmune-prone NZB/W
female mice. J Am Col Nutr 2003; 22(5): 388-399.

Ton MN, Chang C, Carpentier YA, Deckelbaum RJ. In
vivo and in vitro properties of an intravenous lipid
emulsion containing only medium chain and fish oil
triglycerides. Clin Nutr, 2005; 24(4): 492-501.

Van Noorden CJF. Effects of n-3 and n-6
polyunsaturated fatty acid-enriched diets on lipid
metabolism in periportal and pericentral compartments
of the female rat liver lobules and the consequences for
cell proliferation after partial hepatectomy. J Lipid Res
1995: 1708-1720.

Zulfikaroglu B, Zulfikaroglu E, Ozmen MM, Ozalp N,
Berkem R, Erdogan S, et al. The effect of
immunonutrition on bacterial translocation, and

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

intestinal villus atrophy in experimental obstructive
jaundice. Clin Nutr 2003; (22)3: 277-281.

Lo CJ, Terasaki M, Garcia R, Helton S. Fish oil-
supplemented feeding does not attenuate warm liver
ischemia and reperfusion injury in the rat. J Surgi Res
1997; 71(1): 54-60.

Qi K, Fan C, Jiang J, Zhu H, Jiao H, Meng Q, et al.
Omega-3 fatty acid containing diets decrease plasma
triglyceride concentrations in mice by reducing
endogenous triglyceride synthesis and enhancing the
blood clearance of triglyceride-rich particles. Clin Nutr
2008; 27(3): 424-430.

Verschuren PM, HoutsmullerUMT, Zevenbergen JL.
Evaluation of vitamin E requirement and food
palatability in rabbits fed a purified diet with a high
fish oil content. Lab Animals 1990; 24: 164-171.

Zhang P, Boudyguina E, Wilson MD, Gebre AK, John
S. Parks JS. Echium oil reduces plasma lipids and
hepatic lipogenic gene expression in apoB100-only
LDL receptor knockout mice. J Nutr Biochem 2008;
19(10): 655-663.

Jeffery NM, Sanderson P, Sherrington EJ, Newssholme
EA, Calder PC. The ratio of n-6 to n-3 polyunsaturated
fatty acids in the rat diet alters serum lipid levels and
lymphocyte functions. Lipids 1996; 31(7): 737-45.

Martin D, Ruiz J, Kivikari R, Puolanne E. Partial
replacement of pork fat by conjugated linoleic acid
and/or olive oil in liver patés: Effect on
physicochemical characteristics and oxidative stability.
Meat Science 2008; 80(2): 496-504.

Pérez-Echarri N, Pérez-Matute P, Marcos-Goémez B,
Marti A, Martinez A, Moreno-Aliaga M. Down-
regulation in muscle and liver lipogenic genes: EPA
ethyl ester treatment in lean and overweight (high-fat-
fed) rats, J Nutr Biochem, 2008; [Epub Ahead of
Print].

Olefsky JM. Fat Talks, Liver and Muscle Listen. Cell
2008; 134 (6, 19): 914-916.

Sanderson L, Degenhardt T, Desvergne B, Miiller M,
Kersten S. The roles of PPARa and PPARP/S in liver:
dietary versus endogenous fat sensor. Chem Phys
Lipids 2008; 154, Suppl 1: S17.

Duerden JM, Gibbons GF. Storage, mobilization and
secretion of cytosolic triacylglycerol in hepatocyte
culture: The role of insulin. Biochem J 1990; 272: 583-
587.

36. Chapman C, Morgan LM, Murphy MC. Maternal and
early dietary fatty acid intake: changes in lipid
metabolism and liver enzymes in adult rats. J Nutr 2000;
130: 146-151.


http://nsft.sbmu.ac.ir/article-1-132-fa.html
http://www.tcpdf.org

