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Abstract

Background and purpose: Non-alcoholic fatty liver syndrome have high prevalence in Iran.
Non-alcoholic fatty liver disease (NAFLD) includes clinical spectrum from simple steatosis to cirrhosis
and liver carcinoma. In advanced stages NAFLD has irreversible complications, therefore early
treatments especially with medicinal plants can be considered as an important strategy in its treatment.
This study aimed to investigate the effect of a combined drug (herbal-marine) HESA-A on treatment of
fatty liver in rats by measuring the biochemical and histological parameters.

Materials and methods: In an experimental study, 28 male Wistar rats (weighing 180+20 g),
were divided into two groups for eight weeks; a standard diet (n=7) and a high-fat diet (HFD) (n= 21). In
order to confirm the NAFLD, the control group and seven rats of the HFD group were killed and their
biochemical parameters and histopathological changes were studied. The rest of the rats were divided into
two groups to have either HFD + HESA-A (500 mg/kg/day) or HFD + atorvastatin (30 mg/kg/day) for 30
days. Finally, biomarker serum of liver damage, serum lipid profiles and histopathological changes were
investigated.

Results: After 8 weeks HFD caused harmful metabolic effects including hypertriglyceridemia,
hypercholesterolemia and liver dysfunction. It also increased the activity of serum liver enzymes (p< 0.05).
HESA-A treatment significantly decreased parameters of liver tissue damage in serum. Histopathology of
liver approved the changes caused by HFD and protective effects of HESA-A on liver.

Conclusion: Compared with atorvastatin, herbal-marine compound HESA-A which is a national
product, can be used as an effective therapy in treatment of NAFLD without side effects of chemical

drugs.

Keywords: HESA-A, non-alcoholic fatty liver disease, liver steatosis, high fat diet

J Mazandaran Univ Med Sci 2016; 26 (142): 14-22 (Persian).

14



o)l (— S5 B}y e0—L colS Hilba_L ae
(1E-PP) 1990 Jls LT 1P o)lads eduid g Cuuy 293

S 59) M [b)a-LoLS] T-Laa 5g)la pilo ja pili g p
e sle yigo ja LISlpe wyg

: &5‘)’ 900
l(f“"‘.‘ )"..':.u
rLs)L_VT)’o:u &5‘:)') GL‘.'

"S5 B35y Slgz

2 1

55l 5 AU o Sl (VL et (Sl a0 ISV G ST i B0 g Al
o 53 ol b a8 5 s (5lse 4 a5 Lo sd e Jald ) GAS o g sl87 5 5 e B ool (ST
3o bl o ae Ole)s 53 e (551l S Ol & T3 on (ALE (Slassls Losy o s 0 Dl e iy
3o JmBsn s b la il m T-Las (L )3 = ALS) (oS 5 13 5L (s 1 sl aslllae
By gl e S 55 0 AS (G5 s

g (S WA 0550) Sl 5 315 5 s gm o YA i g 25 aalllas ol 5 slaba) 9 Slge
lad azin St Sl e 5 oo oo YV) O w55 b i 5 G V) 1kl 0 b 0 35 Glaog S a4 Bolas
Sl ok 5 o bad g 6la el 5 4228 O 2 A8 b (ol «(High fat diet) HFD o5 3 51wV ol jan 4y dals 05 S
Lol on HFD L 005 slaes 8 o Todaes HFD 05,8 (sla 5 g0 oilodl b o551 Sl g A7 &S5 50 5 st
I8 Olays oo 55, Sde 4 s (Vo mg/kg/day) bl 5T sHFD L 4 dis 5 (0« *mg/kg/day) T-Lax
2550 OT &S5 5L smd S ks 5 o ok o5 Dl S 3L T gy (sl el 0L o i3 S
258 N

5 o3 felS e o el (65 en Jols (S plie e SIS 55 Lol HFD b les wain Cin dAnaidly
L les s odabiie p s 55 (6 Gl 5T Cllad (P <0 /00) Sl gime Sl 5l iz o0 ki ST 5 Shae It
3ol Ol ST b3 s 3 8 53 ST 3l T (sl el Ol n I3 gme 2aT oo T-Lia>
3l 13 A6 50 1y T-lam Bl Sl 51 g O o 0, Jaw 55 0

L amlin 53 (s (sl &G Ol Tl obys (a8 oS 5 s s 4 il 4 a5 L sz liian]
350 Ao oz S 53 gland SLagls 4o S (55150 O3 5 Fde Slaps Sl LI5Sl g, 5T
3,8 515 eslizul

(HFD) < 2 5 oMo 3 S S plinal ( JSUI b © 2 AS™ (T-La> 253405 sl 0y

doddo
AL e S 3 s (S S (oley 458 e OT A SSIEL e (S o S
w03l o5yl s S i o S 534S ol AS lad sha 3 (U pedS (5 Bes)

E-mail: alizare80@yah00.com b ey 05,5 (S5 0Kl o) ey S p e oKiils 101,556 TIg0xe (5215 e 1 giane —ilgo
Ol 05 (e)od iy (S sk o315 ¢ (S5 5y 08Tl ¢ 2l gmrd g 03,8 iyl (olit )18

Ol 605 (o) ks (S b o8l ¢ Sty 08Tl ¢ Il gacgm 03,8 SLils Y

Ol 0L o) vl s (S e okl ¢ Koy 0aS8ils 25 p ke 09, Slsbind ¥

VWAO/F/IYA : s guas 3 VAO/N/YY L S-Sl g Clg-)' &b WWAO/F/V 1 sl s 'C_)l: =

10 11990 alT « 1IEP o)lass «oduid g Cuu 8)9s ohjle (Al ek oGRSl alas



GIE O)a 35 59) T-Las so)ls ¢3lays 3G

P2l FALS (o s L s e (50
sl Lo 0 Kl Ol e 4 e Cond 5 Sl
03 5035 A g 3y 5 o)l san ( Jalo Slagyls Gl
O S tasyy aor g 5y p0 ol ssb 4 ot ans
Sl 2 a0l Jalse e Bl £ ) 5
Olslasy ool ST sl 352 5 gy las 1) Ole s
Ol s slaesd glagyls Sl Ol S e 4 506
53 (S Sl (Sl S OLLE ST s (g
LS e sl 4 Ol yles
—ALS b 03,575 oS T-Laa (515
950 ole 5 Sdae slge ol &S Ol oy
5 SIS (5T olsst 503 T 2l5n (o8 5lie
Gl Cxlu ys (Vas,ls G v s &l SU
o3lil nold (855 5 b S o 025 (T la>
w8 Sy o YV Jle y &S (glardlan 5 Liles
Ol oy ST a5 " om0 3" Slgdlls sl
Glls " b S S Wlesls ol s Slades
oS 5 opl & Sl 55 5 A5 55 1 5 la s,
$lb>e B Sl w4 5 Sl ds ol s
555 Lilesls OLs Slalllas (i oa (FOF) Az
Sl ¥ Bl O gladend SIVL o gl (1l
S zalS WS )l ds lgdlis Lol sl
Ko (D) iwd g ,o SuSsiS 045 o
LagnSsn 4o puashe 09wl p gl 51 O sllae nte
035U i ola g gt A5 4 g S gy o0
OVl 38| 5T 6K a7 558 0 s SIS
uj_':u_g?;\r_@o_?;,_}@_idl,b},bﬁl
s 0 S 0 5 () ST ST (O IS

\
53 ol 5, Shas 00 Gl s 5e) 0o e
s I b 51 slag Jsb glalis Y050
QA_?}SQ.MQ@(Y\)LQ}LJ;S?J_AL;M&H
S S ET DS o st 4y SHIG 55 48 goree
Coils dalg 1, 0T ULy olE ol Y| T-Lam

Gz LS Sl gl 4 Ml I A8 S

Gad sl T 5 o5 bl (gl 5 o5 bzl
0L sl 6l oles opl DASL a5 e 5 S
A olls 0 5 Ludwig Lo 5 V4AL Lo s
Cila b Ohles (p AS7 (613 2 5 5 ool (slaadly
e 6858 Osles ol 3 03 G131 6,8 (IS
(Ll sy LS b slagslen sy
Sl 5 Aoy YO (Bl 0BT o pn 8 s 3 Js
(A0 9 Cobis 4D Lo j3 YO 5 O e Ol
(non-alcoholic fatty liver disease) NAFLD o 5 !
58 e S ple oy (648 a5 Ol gie o
(Gl T cabs b OT b Ol allss 5555
ol ¢ 5 M)l wlie O (6HLES 5 5 oded s
wr g b osh e es) et Aoy =T (goles
pokim ;o Slay sSTB g sl 5o o Rl 58 4
wlid Cle o 5wl Ol 4 olen ol (S plee
(P ) 0l Cjk.e s Analayd S slag lew ok
Oarps lelse & 0 ASWS Cl 0dkd aiela o ol
W Llg o 50350 T sl ST gla !
33 3 53 b el g SN L aS Csla gl
Cla sl 3354 50 G033 8 e 53 0 pabnita
«(NASH: non-alcoholic steatohepatitis) u_liltﬁ'a
A8 ol I3 el A8 53 el 5 s
Sl 5d L Lapsl s 51 (30 glacaT &
ol 5 Lae,dS st (63, S VM| ¢ nleT
W358 55 b 5 Claslal 4 e 5510 )
Ob5 53 5 Sl 5ok 015 0 53 (Golew (pl £ o Ol e
WA o G2l 531 0T s (Sl i Sl oy
o algiiy Solaw ol Sl (ol Oleys e 05STG
U o)l 55 0T 6l 50 JT el 5 cnlie Olays
23 SYsb s i olen Oy o) o0 e Sl
ol r\?r.:\ W) opl 53 (839 Olalllas 5 Sl 2y
asly o Olays wlal 0345 50 OleDbl Wlud .l
55 Qe p g 5 Lag)ls Ol 05 rals
SLalE sl e Olslas Oy (7 5 Sabs U8

1990 LT « 11EP o)ladk (o § G 8)9s

ohijle (i) ol slEibil dlas \¢



ul)lSa g 3045 3gaan

g o 5 o kS L]
5,58 0,8 ol ) o o DUl
Lol s 5o clme U oy haie 5 s 2o le3T
Slas 5 (S 5 555 Lol VY OLaSS (6)gSS
o 5 e Cogby 551 S le x> YVEY
S 05,8 e ik 0315 Ll 3106 5 ST 4 15T
ialesT o5, 535kl (ghe 055 b 4k (V)
L g ot dlga 3 (HFD) @ 2y 055 b dis (e YY)
s ) yshate 4 S Hled i A Dl 4 G
03 8 Dbl 3 pu VLol s dali 05 8 ez A8
5 e 1L okslb Celu VY b s ule, LHFD
3o 0T oy a8 8 05 g o 0 0B (3 b
ST 5 51l T VT B i S
S s melS Sld HILSIT Gl i 52T
JU 5 «J yedS LDL (J 5 judS HDL (s o fS
a?ﬁ)‘;uﬁbw)é—‘l' 23 s T 5 opSs
M ot 3 sl g o DUl ST Slad sal
SlislesT plasl Cgar codln Il L sdizd
i eSSty Ve e b s K5 5L s
03,5 3340 0z 09,8 5l el Olpm e VY
T-Le> Lol ,ea HFD L 4 dis :.U.A_.fa(..:.‘.j: sl
L— ol ,—waHFD L_ 4 __d%s 5 (6++mg/kg/day)
Yo Sl a5 et (Y mg/kg/day) oy, 5T
ooy & wlie ew .t S 55 Oloys Cow S,
ST plosil g Sl ST 5 05 505 ¢ 3

v d;ﬂ@?

hetay sla el i
il gl VT b p s s o bile
Gl s I SIT 5 5,4l 5 geT UL T
LDL «J 5 jndS HDL ey el 5 15 5 ol Ol 5n
588 IS 8 glacS leslinal L Jp pudS”
(—3) Hitachi VY YL Sl gl oK s b w

i 6,8 el

(il SIS L el s slecalllan ulin o
o L 4 di 35l 50 55 US54 Sl I T-Las
b S R Gl s s o
Glafse 53 S j gl 1 T-las thilos 2 31
el boas 8l Oz e Lodd 015
Sl 5l Cliblus 53 T-las o 5505 Conols casillas
Db sl e e e L i lsn o S
LI 0 A6 D50 53 48 5,8 515 S5l e
35l ol 5 Cliblwe g SISl ST

.;ﬁfjtjswum;on;td;umﬂu,:ﬂf

b9 9 330
2o Sisn e YA Sdw (g o0 andllas pl o
S 3 eSS EY s 5 055 L sl 5135
() dilacy Ssjy p sl oils DUl iy
Gl 5 (S Sl 5T ot ST S )l &
Gran 3se plo b3 8 0 oS S8 5 o e
3N T-la= ayls ks gyl 5 OlIT &S 0 oS 5 5
Gals Clw s b g o gl ilugyls &S L4
Sl Sl g5 o8 e g3 Tl
G oyl 53 0dd eslewl (HFD) © 2 (lde Ll
S el ol ) OB W g wly M Jul
¥l o deo3 )t 0355I L &S (O g5 e
Al o33 ) 5 (S TS £87,5) g ol sy
b e Lo (5 0 T- L& 287 ,5) S8
A Hldae Bl 51 dge 3 sl () ojled Jdar) Al

(V)35 e o AST G g 0 5Y (6551

3B 0355 5 0 (g 5 kil DS oled Jaoer

(he)d) ©r 5 (4e,3) 2,1kl 035

Yy Y o
o ov Slybay S
YF YA S
¥ i Sl ple
\ \ l€and

1\% 1990 AUT « 11EP a)ladh cofad § G 8)9s

ohjle (Al ek oGRSl alas



GIE O)a 35 59) T-Las so)ls ¢3lays 3G

4..3_.4\.&3' ‘)‘}}_NAJ@'}:L&:«A#‘OMA:;\ AJM‘)‘J)A
JSb e e 055 awils oz o3 L

.MJ&‘?‘J}.{a);QMé)\.}&M

w,mf)b_b‘); a);)\.@?.@jjx:liu ) oyleds 510908
05,8 b auslae 55 P<efe ) ik P<ofe ) skEk P<-fep

Wt ls ae Js

bty sl il T-lam (5l 3t 2]
I i bS] Ly 55 ol s (Sla S e
rn e Ll
R Tla> ol Lobes S0 5l fols mls
Lol oled Sllg 55 (o0 (oboesdom gl 2y
el sl 05,4T ¥ oslad Jsdz 5> o 25
(AST) 3l i 5 gaT Skl S I8 oo = glas
(ALP) 36liws - JISIT 5 (ALT) 51wl 5 geT NT
Ll 53 oo oo Lok Hled Dbl g s
sk lll o5 Ledd Jles J S ey, S
Tla> (g5,0s L Olays als 0L il (g ls gme
Sl T Elab Ol e 53 1o e EalST o e
5 (ALT) 51,8013 gaT GNT (AST) 51l 5 g
ot Olays 09 8 b awslie 5 (ALP) bl - JSIT
L Oleys 51 A6 ST L amlie B 3 mls s 8

Sy bl g, 5T Gyl

fj“”gs-’ﬂul‘..'bjjfﬁ‘:"‘;j-‘ T—Lp}‘;jjbj:fv.l‘.d
oz o boled 1 AU
=B p e o Tl (g5l 13U 1 ol ol

sl 03 @z =5 Lol 5 (50 g e 2

S ST s gt

pied 42an 0L Sl ey (Pl (oo S
Lds o 1L J S 5 dalis oy, S Sl
Lol 5557 51 o HFD 035 (sla 5 5n oilecsl)
Lol g 3 S T S 55k oS Sl (ol
S Fode s g da 0 b A8 51 gl S
Lol 51 oy i 0315 5l 8 Ao s ) odlep 05,5
b 530 4 658 hp S sk g 5 (Bl s
YO Jolsh Lo o plowil 05,800 0 s L
~eeS les Lo 5 Y a3l 5 5051 e 05 S
o 3l (Polal Doy 4 LS ng'.:»T&) (e
L;ijw&&n&u;f)jpom NG C‘Ys\g—lj
(Nikon-japan) (s, o Sy Koo L s ai s
O i LA ) 2 S PP st D o g
bl 5la o ¥ C)pe 4 4SS5I 5L s
Lou g odld Sl Sy b anls s WLl
OlLLSaa g Brunt 5 ¥+ 4 JLa s o, LS s Wang
Gelaal 0k ,a0) F U Lae 3 drra) 144400 s
(ki gl Hlars o gl Lo 3 YO I 5057
el Jglaul jls blaw gla Lo )5 00 G YF 0¥
S5l Jles el gla Lo ys VO L5 OY oy ¥
s Lac e gla w3 V8 5l iy F 5L a
basdnas s S s 8 (suuas, (Amen ko
e A @S Soe Ola Ve ox L5 L
A plosil (55 Sy S b Balai b

Lo o0/ J:.«By“j U e

SPSS 6JLAT )bﬁ\ (j’ Mij J‘ Lha.ﬁ‘.ﬁ LjL’T C;P-
onlial ab LS uibyly BT O ga)T 51 ealizal

o 53 Lo ke Dl a s eslixul Tukey

Al A s gme (P <2/00)

> 4l

. . = .. -
azas A 0LL ja0y, 8 e iy palie

11990 obT « 1IEP ajlass cobuib g S 8)9s

ohsjle Ak} el oGRSl alas A



ul)lSa g 3045 3gaan

%J,—wfgsﬁ@fwc,lu.g_w\aun,ﬂn)u
sds )lag 63,5 ;3 LDL-C 5 (TC) b Js 2l «(TG)
Oleys 3l 0L I3 (sola ime ssb & oz w55 b
A€ 6 5 3 e 2ALS o e Tolam (s b
Sasine o33l s LDL-C 5 (TC) ol Iy oS «(TG)

(p<+/+0) 13 £HDL-C

Aals 05,8 Sl 3l g 5 Sn sloi V(A osled g
S5 T) Ll gr b A8 3l 5l Ly ol la) Il LS il Ty Tl 30 (65457 st i
05,5 LS 3L 51 o 8wy Son (slad B3 5 S Lo

A3R553 S Sosme s i ) g S b

Cdl 1 g 5K S ol 2(C (Fatty dropllet 5 )5G35 Sl b b e 4;@ ‘&jg'ﬂbg:‘ Slalllas >

o pris I S

et Tl Sa)lot o g iy bl 0s S 4S s odalie (Sl dals 09 S (gla 5 5e AST 3L )
"mﬁ' S (LA‘JLQ;');&-.’J‘?KSL"‘J)&J:}}”QJ.’“;‘:‘# r_ij) L; ol 43..,\,35 JJ‘L; o}f Lgl.hj}a BE] "y ‘;b BL)

05,5 A8 Ol o S s Sen sl (D oldly o otaliie LI
ek LS Sl sl 5T sl o iy bads
3 sh g odalin, 0T 3 ol OS5Il i 500 p pos5 Lol an J5S0505,S e s J5S0505 80 o

6\.&@))?): (\ aJUﬁM)MeJAWwa}B‘L;A

o Do 4 S G55l s DR oz

Ops B0y Bilas Okl sl

etz ol o Tolam g ol TG el ol
IS 03,5 4 Sl D ) Oin (855 st

a);): SaLST ol S sl Ol (g )ls gae LralS

g
1 I . m .(YaJWJ‘J‘,AJ)QﬁJ:j)l{&gtmb)j—\‘b'ou\.i)w
0

s ol st
-

Sl L) GI8 P gd Ol odS gtz 5 1Y o)l 0903 > s »
(uﬁﬁrj)bwwéujyv&)jw|f]——w —
A LS 5, Shas esli glag 5T ol il 53l
PPN Tl dals oy 8L awlie j3 P <e/ee) ’ EEpst = o
e dals 0y £ el A4S ol Sl e 53 ALP 5 ALT AST ol

SR @M w5 3 B A S5l 53 ol e Gl p e pbedsn Sl bl e Tl U esled Jgur

mg/dl) 5 & AU/L) 5k JsIT (UIL) )it 5 5eT oNT (UIL) 51l 5 T el [N9% 4
ARRYENES 72T YOF/FYENF/VY FEIYAEY VO AQ/ADEF/AN 3l 55 dals
Fkk ANATAEYA Fkk ARAZARE VAR bdaiad AZINOEY/FQ bdaiad VFYAPES VE (=2 f,}) dals
10+ /A\VEY Y/ 4 # YAY/AFENF/F4 # iz 704 # VN5 VES A Tl L Ol
HH VL /PVED/AN HH YY/BEV/YA #H FA/FEQ/Y #H VP AATES B4 okl 5T L Ol s

Ll ok il MEANESEM o) g 4303 3l 53 508 5 oS sl T s n olie
Ol os S b awlie s #t#p<t /N p <o/ HEE Ap<'/'°:#AHL~MuB};Lf4~.1UU‘_)J** HP< e P/ </

LDL(mg/dl) HDL (mg/dI) (mg/dl) J 2ds” Mg/dD) & ek s 5 aes S
WAFEANY YA/YAEN VY OF/FYEY/\A OF/VAED/ 4 VJL' aals
e YVNFEN XS e YY/BVEY /N o QAF/YAEY VY o 44 /ADEY/FF SR sl
e YYNSEV VY ## YNFFEN/YA # VA/NSEE/V # VerTEY/FA T-la> L ol ys
Hit# Yo/AYEN/ H# Yo A E N #H## VA FTER/A ## FANYED,P ool STLObs

el ol 1S MEANESEM &y g0 w055 Jlex 03 o Jbs s polis
o Wals o5 S b anglie pap <e/e e N i < /0N HHE <o /o0 (Il daln 05 L alla j3p <o/ n ) Deerp <o) e <e/e0 %

9 11990 alT « 1IEP o)lass «oduid g Cuu 8)9s ohjle (Al ek oGRSl alas



GIE O)a 35 59) T-Las so)ls ¢3lays 3G

Sl SIS G BT (s S 385 G b
w&»y@jgﬁsg'}}j\.ﬂwdw\b;f'—
oslazul 3440 (59400 Q\}p‘\{&gblj)}ﬂl{))\: o) A
e Pl Jeol gl ol iS5 0z AS )
4S 3,03 545 0T Jlaz>| 5013 33 2 Olajen 3,8
503wl olals) 5T sl L T-la> 51 sl
S SU S s o e b e 2
50 78 Slalllas a0 5L ¢ as sl s
e T-lam SIS L5l (6l il e
230 )13 O US55 53 (bl (LB ST 6
)13 Ltz 5,5 LDL-C s HDL-C TG (TC s
TG TC o palie jlas ain Cod 1 w23 5
05,5 L awlio ;s HFD 05 5 (sls 40,3 LDL-C 4
Lmls ol e, S Iy 5l (65l sae y sbay dali
3 Y8 Jlw s 0LLSGs 5 Z0U Slallas glaa sl
Sl L YOLEL o wlia YO Jlu s I 3UST
Sl 4y 35 Dl i 228 Lol T-la 55l L
aml 58l e e olie T-las b les s b
o Lo 405 gla_bse 431, LDL-C 5 TG (TC
SalS e g sls S gyl gme Hsb 4oz
Sl ki 305 a3l (613 e 5 sb 4 |, HDL-C sl
o Ledd ds sla Bae )3 S K5 s
Sedsbe J 53 o Sl S5 s o r
Gl olardsn GLasdlT s LedS il
R O B
pre 0> e ez a8 Gy b 1 15 e Tl
) 03 S (6,8 o gl gl sloul 51 AS
5 bt alsd ol gne sk 4 T-La el
a5 o e 4 g e 605 e
T-lia> 48" das oo LS gulss ool i 55
r_ij),'lo_.:\s&ﬁv,gﬁb);auﬂﬁ\QYWI
jjuzatajzﬁ_jldujnbﬂ\sbgﬁ,’&uﬁ
OT Bl aalllan ol ol 23 8 o 35 Slom slinad o

35 Sy e OSE glls T-lam (05 487 ol

SLa el (g Olin 53 e &8 S OTS1 (YOI oo
ROURPRURY S S 4 W RSN e PP
Lo 5T ol (o 3lie 35 0l (o) 2 53 (nl s
3 inn Al e (1S 8 )5 andllae 35 50
¢ e > ALP 3 ALT AAST (sloay 5T ol
5 b 48 3l 0L 1) HFD L o b (sla b 5o
3N Jeols s il e oS Gl ks T 55
bordse el (DUl USG5 ) stn alllas
Lot slad Dbl g AS oS (55 5b 4 0505 S
05,5 L aalin 53 VU oz 0555 (g5l HFD
S5l s Sl (U o R ol S 2 d S
LS o e Tl (65505 b ke L Lib o A
23 e 3y glad s Loy gSTB 5o Hla xe
IS 05,8 L anglia 53 HFD Lo sl oy 8
B Tl g5)ls L las Sl ol s A5 8
© el 5T 6ol p Sl ol il b dn s
35 350 53U 3 esliul 5y 50 3kl (69,15 Ol 2o
o T-La 65,13 LHFD o5 8 slaf po slas s
bhlalewsla 53 (s sl 6 )50
Sislanlgla Ao Ol S5 Ol oS Gl osls jials
o= 33 oSy S Sldalie il o 5515 o]
Wang aslllas mls 5 olord g m i b geasd candllas
OLLSKen 5 6 rlga 5 Y8 o s 1)L Sen
o 4S5 das o Ol 3 g e dal gl (TVOT)AEL e
2l i 1) 0l o Gl 4S5 o
G2l ST (Sla o el i Oy T ol o
G d jglinl b iy Eol s s 45 das o0
a5 b (YA 58 g0 55 5 55 b o Coilon g5zl
OLATSl o 5 g5lunST| o il s LLS |
oz @ e 48 AS (o L S )
Caz g Loy A8 pilueS Conl Sl Ll
L3S 5 Tl (ga)ls SlnST| ST Sl 51 st
oS Lty Ol 5L a5 L g e ol 5 0T

S sols ol Y| Gl 59 53 g51denST ol

1990 LT « 11EP o)ladk (o § G 8)9s

ohdjle (i) ok sEibil dlas Po



ul)lSa g 3045 3gaan

il o eaST Slalllas 4 L Sl 13T

S Sl

(}_Lc R g;g":’ﬁ oISl 53 B g anlllas
OB ey 5 s oty s 8 il () iy Sy

e QLS 5 oSl amg sy Cogles 1l

.%uﬁﬁﬁjﬂﬁcx:ﬁ@\ﬁa\ﬂbzg

References

1.

. Marchesini

McCullough AJ. The clinical
diagnosis and natural history of nonalcoholic
fatty liver disease. Clin Liver Dis 2004; 8(3):

521-533.

features,

. Ludwig J, Viggiano TR, Mcgill DB, Oh B.

Nonalcoholic steatohepatitis: Mayo Clinic
experiences with a hitherto unnamed disease.
Mayo Clin Pro 1980; 55(7): 434-438.

G, Bugianesi E, Forlani G,
M, Manini R, et al.
Nonalcoholic fatty liver, steatohepatitis, and

Cerrelli F, Lenzi

the metabolic syndrome. Hepatology 2003;
37(4): 917-923.

. Bedogni G, Miglioli L, Masutti F, Tiribelli C,

Marchesini G, Bellentani S. Prevalence of
and risk factors for nonalcoholic fatty liver
disease: the Dionysos nutrition and liver
study. Hepatology 2005; 42(1): 44-52.

. Orrenius S, Gogvadze V, Zhivotovsky B.

Mitochondrial oxidative stress: implications
for cell death. Annu Rev Pharmacol Toxicol.
2007; 47: 143-183.

. James O, Day C. Non-alcoholic steatohepatitis:

another disease of affluence. Lancet 1999;
353(9165): 1634-1636.

. Mohajeri D, Rezaie A, Mousavi G, Mazani

M, Rezaei-Moghadam A. Protective Effects
of Crocin on Hepatic Steatosis in the Rats
Fed with High Fat Diet. J Ardabil Univ Med
Sci 2012; 12(2): 173-189.

SOt 25150 s S g g3y O S

Sl Gk 51V 1y 5 2 oS 5 g e ST

055 s Yz 5" o ol oS 5T s Mo

J‘Gu)éﬁﬁﬂaﬁ“:”e"))&}}d‘@b)‘
JoSe &) goots T-lia 51 oslizul o g 53 (ke

PSR VRN U R W S PO NPT S B

10.

11.

12.

13.

14.

. Hamaguchi M, Kojima T, Ohbora A, Takeda

N, Fukui M, Kato T. Aging is a risk factor

of nonalcoholic fatty liver disease in
premenopausal women. World J Gastroenterol

2012; 18(3): 237-243.

. Ahmadi A, Naderi G, Asgary S. Evaluation

of hepatoprotective potential of HESA-A (a
marine compound) pretreatment against
thioacetamide-induced hepatic damage in
rabbits. Drugs Exp Clin Res 2004; 31(1): 1-6.
Moallem SA, Ahmadi A, Niapour M,
Hosseini T, Habibi G. Role of apoptosis in
HESA-A teratogenicity in mouse fetus. Drug
Chem Toxicol 2009; 32(3): 186-190.

Capua CJ, Hopson NP, Stewart CM ,
Johnston GR, O'Neill KL, Schaalje GB, et al.
Cytotoxicity of Atriplex confertifolia. J
Toxicol 2010; 2010: 976548.

Shivakumar S, Shahapurkar A, Kalmath K,
Shivakumar B. Antiinflammatory activity of
fruits of Cuminum cyminum Linn. Der
Pharmacia Lettre 2010; 2(1): 22-24.

Lewis DA, Tharib SM, Veitch GBA. The
anti-inflammatory activity of celery Apium
graveolens L. (Fam. Umbelliferag). Int J
Crude Drug Res 1985; 23(1): 27-32.

Nasri S,

Antinociceptive and anti-inflammatory effects

Ramezani M, Yassa N.

of isolated fractions from Apium graveolens
seeds in mice. Pharm Biol 2009; 47(8): 740-743.

Pl

11990 alT « 1IEP o)lass «oduid g Cuu 8)9s

ohjle (Al ek oGRSl alas



GIE O)a 35 59) T-Las so)ls ¢3lays 3G

15.

16.

17.

18.

19.

20.

21.

Morais S, Pratoomyot J, Taggart JB, Bron JE,
Guy DR, Bell JG, et al. Genotype-specific
responses in Atlantic salmon (Salmo salar)
subject to dietary fish oil replacement by
vegetable oil: a liver transcriptomic analysis.
BMC Genomics 2011; 12: 255

Biigel S, Larsen EH.
Absorption and retention of selenium from

Sandstrom B,

shrimps in man. J Trace Elem Med Biol
2001; 14(4): 198-204.

Rotruck J, Pope A, Ganther H, Swanson A,
DG, Hoekstra W. Selenium:
biochemical role as a component of glutathione
peroxidase. Science 1973; 179(4073): 588-590.
M, Rezaeizadeh H, Asghari M,
Mohseni Moghaddam P, HashemiNejad SA,
Talebi Mazrae Shahi A, et al. The effect
of HESA-A drug on formalin-induced
2013;

Hafeman

Naseri

inflammation in rats. Daneshvar
20(105): 23-30.

Vahabpour R, Sadat SM, Zabihollahi R,
Ahmadi A, Keivani H, Amini S, et al. In
vitro inhibitory effects of the herbal-marine
compound HESA-A against replication of
human immunodeficiency virus-1. Jundishapur
J Microbiol 2012; 5(1): 315-319.

Mehdipour M, Taghavi Zenouz A, Mesgari
Abbasi M, Mohajeri D, Damghani H, Helli S,
et al. Evaluation of the Effect of Two
Systemic Doses of HESA-A on Prevention of
Induced Tongue Neoplasm in Rats. J Dent
Res Dent Clin Dent Prospects 2013; 7(4):
218-224.

Ghasemi M, Nadali F, Ostad SN, Zaker F,
Rostamy S, Dargahi H. Assesment Of The
Efficacy Of HESA-A On The Proliferation And
Apoptosis Of Chronic Myelogenous Leukemia

Cell Line(K562). Payavard 2012; 6(4):282-292.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Riahi MT, Sobhani V,
Soleimany M. Chronic effects of aerobic

S, Mohammadi

exercise on gene expression of LOX-1 receptor
in the heart of rats fed with high fat diet. Iran
J Basic Med Sci 2015; 18(8): 805-812

Wang JQ, Li J, Zou Yh, Cheng WM, Lu C,
Zhang L, et al. Preventive effects of total
flavonoids of Litsea coreana leve on hepatic
steatosis in rats fed with high fat diet. J
Ethnopharmacol 2009; 121(1): 54-60.

EM, Janney CG, Di Bisceglie
AM, Neuschwander-Tetri BA, Bacon BR.
Nonalcoholic steatohepatitis: a proposal for

Brunt

grading and staging the histological lesions.
Am J Gastroenterol 1999; 94(9): 2467-2474.
Chidambaram J, Venkatraman AC. Cissus
quadrangularis  stem  alleviates insulin
resistance, oxidative injury and fatty liver
disease in rats fed high fat plus fructose diet.
Food Chem Toxicol 2010; 48(8): 2021-2029.
Angulo P. Nonalcoholic fatty liver disease. N
Engl J Med 2002; 346(16): 1221-1231
Mohajeri D, Rezae A, Mousavi Gh, Rahmani
J. Histopathological study on the effects of
Crocin on prevention of fatty liver disease in
the rats fed with high fat diet. Vet J of
Islamic Azad Uni, Tabriz Branch 2011; 5(3):
1295-1304.

Koteish A, Diehl AM. Animal
of steatohepatitis. Best Pract Res Clin
Gastroenterol 2002; 16(5): 679-690.

Zou Y, LiJ, Lu C, Wang J, Ge J, Huang Y,
et al. High-fat emulsion-induced rat model of

models

nonalcoholic steatohepatitis. Life Sci 2006;
79(11): 1100-1107.

Kaffashi Elahi R. Preventive effect of turmeric
powder the development of fatty liver in rats
fed a high fat diet. Journal of Comparative
Pathobiology 2013; 10(1): 889-898.

1990 LT « 1IEP a)las cobub g Cumys a)gs

ohsjls (S eolc olEibsl alas pp



