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Abstract

Aim and Background:The characteristic of inflammation in the liver is the invasion of inflammatory
cells. These cells, with the secretion of inflammatory cytokines such as IL-6 and the alpha-induced tumor
necrosis factor, contribute to the disease and damage to the liver. In this study, the anti-inflammatory
effect of ginger and lemon juice on an inflammatory factor of IL-6 in liver toxicity induced by
thioacetamide in rats was investigated.

Material and Methods:In order to perform the experiment, 55 mouse with an approximately weight of
250-200 grams collected from Isfahan University were used. The samples were randomly divided into 9
treatment groups, one control group and one thioacetamide control group (positive control) (each group
with 5 mice). After treatment, each group received different doses of ginger extract and lemon juice,
blood samples were taken from the heart under anesthetized conditions and ELISA technique was used to
measure the inflammatory factor of IL-6. Finally, the statistical comparison of mean serum IL-6 levels in
different groups was performed using SPSS V.20 software and one-way ANOVA test.

Results:The results showed that consumption of ginger extract and lemon juice significantly decreased
serum IL-6 levels. The highest reduction of IL-6 serum levels after thioacetamide treatment was shown in
500 mg/kg ginger and 100% lemon juice combination treatment. This reduction was dose-dependent (P
<0.001).

Conclusion:Thioacetamide causes poisoning and ultimately inflammation of the liver. Extract of ginger
and lemon juice in combination with ginger and flavonoids that have anti-inflammatory properties can
improve liver parameters in liver inflammation. Ginger extract and sour lemon juice have anti-
inflammatory properties and can improve liver parameters in liver inflammation and decrease
inflammation by decreasing serum levels of IL-6.

Keywords: IL-6 inflammatory factor, Lemon juice, Ginger, Thioacetamide.

Corresponding author:
Department of Biology, Science Faculty, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran

Email: nooshazia.59@gmail.com


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

e Jokw 55819 g b 03U alxo

VWAA (liasli = Y0 o )lois = A 090

[ Downloaded from ncmbjpiau.ir on 2026-06-19 |

22285458.1398.9.35.3.5]

[ DOR: 20.1

ooy eedol g Jady (Mlgyuup oylas 5l (o y

daoliwlgsd b oy jlowd (20 5 sloge 5o TL-6 (leadl )ei56
e el s T g 8 5 g0y el L 53 gignls (lo | ymoms

)

~l)..| 3,5 5 ¢ oDl a!'T olRKidly 0,8 s axly eyl pole ouslils e elbd Cuns ) 0g,5 )
) eoleal o sl ol T olKisls « Ol el8 axly by pole 0aSlails (bl Cagjog S Y

cuS>

Jro Sl bnSsle @ds b badsbe ol ool bl ool o2l o5 5 Sl ankis 1AuB g adylu
Lae oledlas Sl adlllas cnl 1o Wisd go 9SGt cuml 5 Glom Goy0tm el WT 55,55 (555055 ;555 g £- S o it
s 2550 2o Gajise ;5 aralinls bawgs 0ol Wl 605 Coons Ll 0 IL-6 Sl j5556 5y b piged ol g e
851

lR231s 31 o0 g )5 Voo =Y0 oy (35 b om0 (BT ige 00 51 ialesT planl jsline, (B 59y 9 Sl
09,5 1) (Sade J715) dalinlgss wald 09,5 G g J5S 09,5 G oled 09,5 % 4y (Solai jsboay badiges .l oaliital (ledel
hore bulpd cov B IS 93 seddol 5 Je ojlas il glajes b og)S 0 jlasd ) ey N0 S (U250 O
IL-6 g0y yiolio (Silon (s )lel duglin Cules po o oalitl 1591 e L6 ool ;5251 (g 5Sojll jglatans § 05 ploxl

Al plosl (ANOVA) 48,1 Sy il ls 5061 slagyge;l s SPSS V.20 5810 5 5l ssliul b calises slaog 5 5o
o0 TL6 oy b s cne 20l cmgn iy seddol 5 o) o)las G wls lis yols adllas s (AL
(S 5 Jless sloog )T o RalS (e (n S Seslinlen bl Sl aw 5 e 5 S ooy o TL-6 (ogas )0 oo

59 395 4 aluly aslllas Sy90 Sog,S (0 TL-6 (sojw 2alS 05 woyd Voo gedol 5 p SokS 5 a8 Lo B0 L)
.(P<0.001)

Lfb.\.uyj)b 9 J5)M u,w‘») ).lal?u 5.4...]\_:‘5 J.».Jo) O)L»a.c é}w‘sa ..\»5 &_:LQ,J‘ wl{; )O 9 MW g.».cb ML».MJ‘}U ’Q:a?

Al dguge G0 leadl jo 1) culS sla el il wilg o oS O ygod 5l Sleddlas Cools oS

Sledl o 1y oS sla el )l Wlgs oo (S 5 D jgoty 5 Wl las Cusls B ged ol g e olas &Sﬁsw

alinlsss (e b gad ol IL-6 el 356 goudS” slaolg

gac pl odd o oS SOl Coadse 5 Sdale doddo
S)lo Saitae 9 43855 513 (SLS lagrnS s ales Sua . ] .

L5 5o 4 (g0 Gl IS Hsbar .(VA) wily (g )k slo
Sl b ol G 4 e a5 09 e b al
@ s low onl sl Sl 1) 0 o Shee g o 0 il

tJ oo oy 65
ol ol olK.215 1,5 10 sl s pole 0aSAS  solid Cn 09,5
Sl sl lony Wsd oo pandl (oje 5 Sl odes ATws 0 nooshazia.59@gmail.com : Sg xS o
YYAVIEITY iy, b
VWAV by gy


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

285458.1398.9.35.3.5]

&)

[ DOR: 20.1001,

sl g o> o> Fwly Wl cel 0y colas] jsiw,
ot G 05 5055 )0 99758 16 (e 05 (oo 8
B Gl 5o sulS S gule 5 o)l oled! 6 Kzl o

(VY 1) 953 g0 gune ol

Sge Slolp 4 ol el 3 &5 Cwl LS e
3 e oh o) alBdS j0 0,8 oo )8 eolal
Sy el axils by b g gaie St b (b
pilogy @y aiile il glaglon ploy ,o ]
ol 0y s @l Ol g oras slas len
o b 58 ey el oo solainl cobs g Sy
g O% b (oS 2l 5 05 g a5 LS Bl oz
OF) el oads oo oolatwl aplail 5 as g, loys
S ebuise @)l bl Hleys jo SYsb aale Js;
Cel Yooy aiten Sldlas polys @lls 5 Jess
il g0 Geizen g ogdice railSlivgy s ke
olac wyly s 55 o0 abguly oni S 4 kel
Jeo slass 5 ol Gl Slee Sl ey (Sl p000
A slapsT 5 Lol dogalSaa b lell o
S 5l Gl sl 50 2005 o VLS Tl caiss
358 o0 o3l a0l Glyicas 3g ©ypon ol (nl g,
ple a5 5 Gleys sl oS Gl 5l oSt Slns
Slapgydin g dedlaegn )0 Ehial Gozes e

(YAF) a0 oolaiwl So,95lo e 3l 30
oMl a5 Sl (558 ST T € ey o3 (55 ]
5o o ol ladSesly 5 oy sladsho oo 0t
G55z b )ler Ml 5 Sl ook JoSis
& iz 2 35 a1 5 C ralizg e
L s o asle oSl gyl 51 85 oy ey o
oo b SIS 3)ls 3g2g l9a )0 45 352 g slas S
3 oSheS B sy J) s e e
Lom gl bomsbug cnl ol A el sl iy
5 A Ceol oYU Jles o8 il ged Laims o il
Sy Sl il 0392 e b 38 Cdls els
odxo 09 89) Slp WS (o0 SaS 136 mad 4 gad )3 39290

holsasS dats s Cun bl higed o wliosy)
45008 bolss Jue 356 Sy 5 00 of Glsd So L
Jlel le 355 o g Slss 5l B8 col o S

(F) 358 oo §lyital g

2okl b aSsysbar Wyl gz BB S8 e saS
g low 31 atws ool @ Ml Gl 1S pol cosie YL
) olows ol a0 i lo p assl (V) sl Jlo ;0 8,90 Yoo e
Mo ol 3l 5l oo ,0 AF LA 1o 9 S o &S o0 ool 31>
wad o,Sles a0 oS ol gl (V0) cul
Nslogila o Slae sad conl Jlis 4 b 5 bewsle
"S5 aligie (V1) 03,5 oo bl SSU JelS joboas
5 S5 (Sod g (oSl dag)ls 5 oled Slge o
ole 3l g5 (nl slml Jalse o etes (Slgrlie DY
e 3l 52 oS adl gl (1Y) i g0 sla
He Giimee Jlcwl o3p Ol 0 s 9 S Y
Oeze® fewing Co B lacsle 4l as by
Sjee 4 (AN s Lo Sl g SIS pas
B9y Hleds 4 oS by sdee Je 5l G oS san] jo a8
ool 05 (ej0 slagg Lo Jle nigald 5l (o oz 0
B SAATL LY g ) sloyeiS o Cumex Ve T a5
3o i il sloasllas o)l 5 s dees o] &
AS @ dalllae 0)50 lalesezr do YO L Ve oS
Sl oy (5 lons Ygame oS Glbops it M 0 2
Olayd 3l s 65 Gt crlpli el Hlgdo 35 ol leys
Wl 5 xS s 25 ooy 3l 6xS Gt el ]
Wedioo ooyl 4 e &5 oS slaglen &
ol el Sl Gla sk woxles oS o Ll aasein
IL-) #-5eS il Jro el oS gl 5 b ool
5 oo 910 sl W (559,55 (53055 55551 5 (6
S 5l lagytin Al (F)) Wigd go WS e ]
B slagntyy 5l dishoe &5, 9> 4 g Sy WS 0
4 Olpes wnboe GRIBH Sl Gl 0 S ol
Sl 45 550 ) 5,5 oLl CRP IL-8 L6 .oyt b
5 ikl Olyee Bl ol & jgoar oS silenm b oS
ogdleds by oo (RN IS jobar g 05 walss> e TIBC
"o el ol Gl e ol B slaeSsn S e
3 el 1y eesdl Gl ol Caiee 5l ATk
Ay 3 2 aS 00y yeudgen S IL-6 Jled o3 .(VFP)
g L6 ool W1 g )lo Sz b 05y oy o o
9 ey b (Jubigwl slaJobo dajlig Sle dacomgie
Deboe mhy Gl Sl 4 gl s s ple
a Jlasl b g canl TL-1 5 TNF-0 alice o] ol slo il

! Interleukin (IL-6)
*Tumor Necrosis Factor alpha(TNF-a)


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

[ DOR: 20.1001.1.22285458.1398.9.35.3.5 ]

YO sbo L Gllps wls 5o ollinl Lulyl o log,S
2 NS e G clie Cugb, g oS il 4z
IR bse slasl o I lie g ol o l2l Do

=

LKy

god ol 5 i obS o )lias antd bs)

—Cawg 3l s g oads a0l oo lal (6,80 Llac (gl
ma ey bl o ol Sis g ¥ 4 b oy 605
P55 Al o5 Dygeds 05 (Bn oS Slewl dlews
o1 elasls 51 VO« oo Y/e ) eubye oS L e
3,5 Eud g A ol gDl

Pl g oad azu; ) gy abalddl sl 00 Jood;
ool Cawoty polie Culys yo b asy, ol g, Vo7 LU
T8 3 Jyll oo V05 Ly o o5 00 span
i Sy 0950 B 5 d0d (e 09 shaie O i Lo
B oo eols 1,8 Sl 10 59, ald ¥ Soedy g 0dld alsy,
50 b ools jeue Blo XS 5l Jalore o 150,5 bl
-l a0 00 sles (o (5l olKiws 3l eolaiul L sl
5555 5loed Jslona 5 ot iz Jslows 3 iy JSI 1,
loo jo byl Jol5 jobas 468 Jlo jo aS el cuwoas
ools I3 celw VF Coway o 5 le ax )0 YVU Ve s
SrSogee ol oliss basgi (b gad ol Koo om0l
5 ad Blo dlo el L g oads a8 S 55 geud 5l Stws
shie of g gad ol S5 0500 slachle ol coles

55 38,

12¥19 5095
-oiles] jshiteds o (cher o Ll Cod B Sl (6505 (05
OB Ay (59,8 (g il po ad plnl lierdisn la
gy Lo slod ;o Cele S Gl G 5 WD s
b Gl s Yoo v 90 bg adiBo B Doy 558 il ol
P IL6 Ll Sl ool jshited; laaiges b
DAl (6,aKs byl ley ol 5 ol a0 -V sles
Pl s pSojlal g dmslie oo b alisie sloog S )3 (s
oialojl @ jlars hlizes (slaog ) (55 ladiges S
g 2l (5 S oIl o TTL-6 e § 0 ool g0
03,5 3l inlejl slaals) 51 2o L1, lapyes IS plox
5%1‘&&;&\&?@56@&&@;&?)4&9

o 008 laz (55 e i ae B oo S Sed il

5 e & Sl e a8 Gl plael S sl b gedd
9 998 s0 S sl el G G 5l el B gedd )0 99250
Joreds whaw a8 el S psedd a8 (o0 33, 15 09>
S S 3 00l pozr 39250 slapes gaddol 09 o0 (5>
qﬁﬁwlopydudlgqbds.aﬁ@w
2 omzed Sl zlasl ol Ol Sl 5 gedd 095
god el Fge 5 ol (s)lme g WealdS (oged (Sdens
st (5 S8, 5 g (Jyexe 180,05 Sguge Zach
Cools e 3 d9zse slaasidlign (F) o9l
0,0 5l a8 GlS aes o el 1) S e (Sauss
Wyt gedd dae S 18 Gl S Wpee &) Slew

Caivo ;0 & Gl gom oS5 5l (SO aelinlss
ol el ambinles b oobes oyl ool ey oIS
22 sbbaslllas (rzes Seb e S sladshe oS
stb u,ul.a.t 4.».}3‘ k}")" L \.\.uol.....n‘}u FLY ..\Jloo; wl.;

Pl g Jomy lilas olot 4 azgi b Gdos (ol o
Slamlin sl Sl )z pie 5 G yigadol (Slapus ol
meS 5 et g 36 oy 42 co0le 50l S5
slme 5ol IL-6 bl o5ty 598 sl

A dalgS aB s 5 dpelinlss b ool pgans

ST

G909, 9 axdllan 350 dnol

039 b ot (2RELo3T (g0 00 51 Jalejl plowl jslacea,
sl A olehol oSl 5l aS aF Yee-YOr o
+ ket 09,5 V4 SBolay jgbay aiges .ol colaiul (iog
St J75) delivless wald 09,5 S+ J3S 095 Sy
3y Jlau 09,8 £ .ol s (YY) 0 mg/kg 590 L 4
moble e Gl 5o s S Djged o, T e
sladale 5 Loy o)lac VYO YO+ H--mg/Kg sla
Cll S5 Jlow 05,5Y 5 sad] YOL § B+7 Vel
-4 lejed ssbar (b sed ol YO 5 Jooni;) YOmg/Kg
Gl B sl (Blho )5 9 Sher oSee S5 S50



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

285458.1398.9.35.3.5]

[ DOR: 20.100

oA
S

2l 530a IL6(ngll)

(*Ep<0.001) bl g o e mhaw 23,5 5155
Al as 5 ks (*p<0. 05) 4 (**p<0.01)

Lasl

Sham g b8 Lo TL-6 Gl (il s lio
dpoliwlgn’ <8l yo

Clys law g S bagise IL-6 Glie anlie mls

ol 0o 0ols (L (V) Hlogad jo aebiwlss

o o gl Gtalejl sladlgd g3 gy od
oBiwo L il e plxil cq b g BT Yev e olRiis
“a L6 ;551 (lime i a5 s 00lol a1V

Dl Cewd

oools Juloxs 5 41525 Gba,
SPSS 5316 5 5 ooliceasl Ly abogy e ledbl g Lol 5L
(ANOVA) a3, 5 uills 56T (slagygesl 5V.20
T Sl Ojgod sdel Casods mls ads ol el
(Mean = Standard Error Mean) .Sl ;| Gl =l

200.00

AR

g
2
1

100.00-

S$0.00-

i

¥

- \%:

RE

RAERE KER RN

v 4 00
¥l Hve 05
Flrnvie HTW ST o
i 4 R0005
|t 4 e
e 6| 4 4 e,
I ) ¥t iy 4+ e

15 ¥ i 4D

Jlass cilida (slga g £
Error bars: +/- 1 SE

eslislgss 32,55 5l am g Jo8 oy T 3 IL-6 (lie (uS0lie anglia - loged

el Cade S8 4 S (Blao 5 el o SThsP)
ol Jom; g gedol s slaog,5 o cails o xe

Sl j90 4 asusly

L 5o w9 B 09,5 5o 50 TL-6 (uSko SO

oliwl g

as g 8 sloog,S slas ;o TL-6 (e jo o cixe BN
Ol Jloigine (Bl g Cutls g2y aelivlgs <l s

A oadlive dpeliwlgs bl o 5l o oy S slas o IL-6
Saw s Jb oS 5o 0 IL-6 (:Silee ST (Y) Jloged )

ol 0o 00lo las auelivles cdl o

Gurp 3 JB L6 Gl sesee i ol mls
slcdile o godol b jls slagise ;0 alivles
booad Jlad slaghse ;3 iz g do)d Vv 9 YOO
5SS e Ske 00t 9 VO AVO lajes b e
alud (Blao 5 gyl «(S1)s3) (55 Jlesd slrog,S
G o am Ll caal asils o pe ralS aie S
FO glcdle o s dol bl sloeg 5 50 sslivlss
b Jeoy boad e 09,8 )3 iz g )3 Ve 5 00

=5 5 e sloog S 5 pSokS e S e B0 0 590


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

[ DOR: 20.1001.1.22285458.1398.9.35.3.5 ]

-

1S50.00

100.00]

S0O.00

§ 5§ £ §

iLs
s

¥ FE X
£t £ F
F T £

group

Error bars: +/~- 1 SE

Apeliwlgs Sl o jlam g LB 0,5 o 0 IL-6  SKle WY loges

"o ol Sl ol o ol B slacen Sl S
2y el mgsiske 5 oresedl Olgise Olee (nl 50 45 Al
e 5O (oo LRE 93 80,5 50 0szge IL-6 5e
S Gl el o @S eSeule 5 o)l Sl )8
ey Sl wdzgl L (VY YY) 00d e gesno
sl len 3l ol o Ll slayest sla s
ojbas ;53U cw)p Baa b adllas opl oS olled! alox
A6 Llodl j5556 5 oy sadol 5 iy (ISl
Lzl 5 (b alivlss b oads o oo 5 slagise

=S5 Hles a4 ol liad edel Cawsd @l )y
slachle b (b 5gedol jlas 5 (Ghpgedol 5 Jezs))
PSS 2 eSSk 00 ey 5 aopd Ve 5 00 YO
09,5 wlud 7 S pinl mhaw o gne alS cge
=l sty jo (P<0.001) cwl oo sliwles aals
2 2l gl y ey b (o) polo aslllas
035 4258 3,50 (uitione | (6 ks Jawgi it sl DL
5 oLKan 5 Shefena asdllae b Jio ;loed ool
s FB jsba Jems; ojlas ol ol YooV L
5 TNFLo 5 NF-KB assl il oly oalS corge
ol adllae pl el 0t 05 ol 4 Sine (sla_bge

oSl amlin gl (iliyly 56T ee)l s
2lo b )i aall 098 FonSel sl (ol g5

doliwlgnd 2535 5l amg o L og S
aglio sl ouilyly LT (el @b () Jgaz 5o
L iy wali 09 )5 7 (nSel il bl 556 (Sl
o o3ls lis wpaliwlyes 32,5 5 am g JS Loy 57 nlo

.’.’
3

oS BT Jos Gl Joumsy a5 ams o oyLis laaallas
Ssss 35lognST Lyl 3 sl clli> o 5 Cand
Myl 6xSede sl Sie Jle So plpea Gz
axd Lrosgs oas il COX-2 o g Jlad oy5mS| (glaeisS
a5 ] coms 00le S aelinlgs gy 0 54 nanl)d
a5 5 Sl aaine 5 spboe oS Sbled! coge
iy b obdske il el Gl sladske w2l
5955 69098 591 5 7 S ol e Dbl oS gl
A) Wigd o S Fh sl 5 slonr G9)00m el W]
o GIB Sk Gl )0 oS ool 5B by (VY



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

el 5556 Sk aglie sl ANOVA (5051 gl =) Jsor
EF 3l g dB b oog)S ple b, aeld 0,8 £rnSd sl

Aol
IL-6 s
09,5
SEIVEEND/- 5 e S
VESIVEEY YV Cote J S
YANVEVV/O0 (RRYAP
FOIFOLO/IAY O+ godol
OAIVAEY/ - YO/, gl
O+/YYEVY/PE o--mg/Kg Jos;
NS e as vo-mg/Kg Jfzs;
OY/OYENV/Y- yyomg/Kg Lo
/AP0 Jezrgel (Blio 555
fY/a0L£/a- Sz gl STy55
FAIYYEV XS Jeit gl (6 el
A+ IVYEVYIVE Seolinlgss +Y ¢+ god T
AV/SaEN - /FY Aol +0+ /. gad ]
2V /00EV/V O Seelinlges +Y07 gard ]
AYY/VVEANY Suraliaslgad + feondy B0 ¢
VYV YEY - [FY Solinlsd + Jezei; YO
VEA/SYEY oo ¥ Aol + sy VYO
SE/5 -V /FY Joey +ponblraalivlys Slaw
$51+$EY1 0 Jezmisrgenkil alivles (S1,65
FOIANAEY 100 St goads] sl (5 ymsl
VEIY ALY 0/50 Total
P<-/--\ P-VALUE

[ DOR: 20.100?.2{85458.1398.9.35.3.5]

BRIpS e GgLQJJ‘M Plom lyls Jzsy 0 550 0ole ylgue
OS5 oyl ol HeSB (go e polie aslllas 5 )50 slo,
Ok (pl 9005 oy S g8 b jobas jlag 5l am 7
GalS p ged Ol g Jmss lojed oS 5 canlie Sl oaiss
ad>gi b iz ed ol dslinlgs 51 L300 gaS Coons
5 2l sl o ¥ 5SS T S et S
Olseay Gisedol g Jeosy i pols Gais [0 (sS
N8 axg o090 VLSl » H5e Sldlas Jule
5 COX-2 055l oy ol gad g iy a5 Lr ] 5185
ol 5 il oole ol a5 sy e Shaiay el U5eSTo]
Colgs o (Yo VF) vas ol 1) oS o 1, Cledl e
3 gedoly hess; slao,lac a5 sl lis Jol> =l
Sl Jeloe (bl 55 (oS5 s YL slajes
ot Sl eled beske g0 cpl sl oolainl b oS 55 &0
2 SRz 65l Wl ge 05 slags Lo b ablis sl

ML 5)‘0 ‘5>‘)Ja

as g olbyw ws ool Glgieas Wil o Jussy 4 ol
e 58 oo almyts NFKB (350 Jleb 1 |y ol
= b oadlas opl (@) oS Joe TNF-0 Sl i
ol g Joass; o)lac B pas a5 > 0g laed pol> adllas
018 TL6 o oo Josine 28lS e Ghiged

@ 09> Slidss b Y-\Y Jl o o, Kee 5 Mishra

oy ol Clitia 5 Juod; oS Glaypdl ow)n
as ols plas oyl slaaslllas s wisl,y b les
ledlas goddy il lag)lo b Loy ()l ols>
BiS opl oo Vo ) U5aSlolSon o Shoe Jlee 3250
SlroaisS Jlpo a5 oy 23 A ggog9e (! U ol cel
NSAIDS L avslie ;o 565 oSl o)l b e Gloy

) sl asls

6oyt vy 4 Y410 Jl o o Kea 5 Oyedepo
ol b g sl ) b 0 slo, WS god
g 3y S e sl w2y VY (g9, p AT B
Syal)ly p YO, sadol (ugyis mhaw )50 50 132
ol ol <85 )18 eolitul 0,90 0l p F5e (oliosdign
Caled 5o o byl cal Rl G lade sases
sadld o o35 g s gedol 4 o eols ylas
5 loanlllas ol G 5 (V0) wiS e alom) 05 olasbisn
i sy 4 ol s Lo allae gl b )] (y0ge duy i
G0 S (R8I e i geddol g i ojlac
8 o P 5l am esle gl &5 T 09d o
~O1 3l 9gise dpalinlysd wals 05,5 A £ S le
Slods,minz 5 sedol j0 5250 laasidl &5 ol
wlgi oo s Sleddlad el Sl Jasy 5o 9250
B Sl o s sl Sl b Ole Ll el
oiS Wl glamyl 5 bopSsmle  daplSyes

YW G UL PN L WO

—_

Sl Gols Gl el Cawods s 4 4z L

@ Joe> 5 ged 0l 3 39290 (sla w3gigdls 5 Sy jsSl


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

[ DOR: 20.1001.1.22285458.1398.9.35.3.5 ]

ol Fowlw

Lo 2o 5 )| ol 15 Al 51 a2 5 5 i oy
sgends el 0,8 0l o1 oRails tmgh Ciglee
Lo Gegyy onl el po a5 ol 8l ples 5l oy
wles oo 1y gloja8 ¢ Sis oS winils,



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-06-19 |

[ DOR: 20.100?.2{85458.1398.9.35.3.5]
>

&lw

1. Bohm, F, Kohler, UA, Speicher, T & Werner, S Regulation of liver regeneration by growth factors and
cytokines. EMBO molecular medicine. 2010; 2 (8): 294-305.

2. Bonkovsky, HL, Severson, T, Nicoletti, P, Barnhart, H, Serrano, J, Chalasani, N, et al. Genetic
Polymorphisms Implicated in Nonalcoholic Liver Disease or Selected Other Disorders Have No Influence on
Drug-Induced Liver Injury. Hepatology Communications. 2019.

3. Ene, A Subacute Toxicity Studies of Ethanol Root Extract Of Mucuna Pruriens on Albino Wistar Rats.
Journal of Research in Green Chemistry. 2018; 1 (1): 7-26.

4. Gonzalez-Molina, E, Dominguez-Perles, R, Moreno, D & Garcia-Viguera, C Natural bioactive compounds
of Citrus limon for food and health. Journal of pharmaceutical and biomedical analysis. 2010; 51 (2): 327-
45.

5. Habib, SHM, Makpol, S, Hamid, NAA, Das, S, Ngah, WZW & Yusof, YAM Ginger extract (Zingiber
officinale) has anti-cancer and anti-inflammatory effects on ethionine-induced hepatoma rats. Clinics. 2008;
63 (6): 807-13.

6. Hao, W, Chan, IH, Liu, X, Tang, PM, Tam, PK & Wong, KK Early post-operative interleukin-6 and
tumor necrosis factor-o levels after single-port laparoscopic varicocelectomy in children. Pediatric surgery
international. 2012; 28 (3): 281-6.

7. Hsu, CK, Lee, IT, Lin, CC, Hsiao, LD & Yang, CM Sphingosine-1-phosphate mediates COX-2
expression and PGE2/IL-6 secretion via c-Src-dependent AP-1 activation. Journal of cellular physiology.
2015; 230 (3): 702-15.

8. Hunter, CA & Jones, SA IL-6 as a keystone cytokine in health and disease. Nature immunology. 2015; 16
(5): 448.

9. Hussain, T, Bajpai, S, Saeed, M, Moin, A, Alafnan, A, Khan, M, et al. Potentiating Effect of
Ethnomedicinal Plants Against Proliferation on Different Cancer Cell Lines. Current drug metabolism. 2018;
19 (7): 584-95.

10. Jiménez, D, Fernando, J, Ana, A, Anunciata, D & Maria, C Clinical Use of Kidney Replacement
Therapy in Patients with Liver Failure: Case Report and Literature Review. J Nephrol Ther. 2018; 8 (302):
2161-0959.1000302.

11. Leimert, KB, Verstracten, BS, Messer, A, Nemati, R, Blackadar, K, Fang, X, et al. Cooperative effects
of sequential PGF2a and IL-1PB on IL-6 and COX-2 expression in human myometrial cells. Biology of
reproduction. 2019; 100 (5): 1370-85.

12. Mishra, A & Rustgi, V Prognostic models in acute liver failure. Clinics in liver disease. 2018; 22 (2):
375-88.

(13). Mishra, RK, Kumar, A & Kumar, A Pharmacological activity of Zingiber officinale. International J.
pharmaceutical and chemical sciences. 2012; 1 (3): 1073-8.

14. Negro, F, Forton, D, Craxi, A, Sulkowski, MS, Feld, JJ & Manns, MP Extrahepatic morbidity and
mortality of chronic hepatitis C. Gastroenterology. 2015; 149 (6): 1345-60.

15. Oyedepo, T, Ajayeoba, T, Babarinde, S, Morakinyo, A & Oyetayo, B Antioxidant and hepatoprotective
potentials of lemon juice and sorghum ogi (lemon-ogi) Mixture against paracetamol-induced liver damage in
rats. health. 2015; 38.


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html

[ Downloaded from ncmbyjpiau.ir on 2026-06-19 ]

[ DOR: 20.1001.1.22285458.1398.9.35.3.5 ]

16. Ramadan, MF (2016) Black Cumin (Nigella sativa) Oils. In: Essential Oils in Food Preservation, Flavor
and Safety (pp. 269-75. Elsevier.

17. Shahsavan, S Evaluating the effect of curcumin on Thioacetamide-induced liver in maturemale rats.
2018.

18. Smart, RC & Hodgson, E (2018) Molecular and biochemical toxicology. John Wiley & Sons.

19. Styne, DM, Arslanian, SA, Connor, EL, Farooqi, IS, Murad, MH, Silverstein, JH, et al. Pediatric
obesity—assessment, treatment, and prevention: an Endocrine Society Clinical Practice guideline. The J.
Clinical Endocrinology & Metabolism. 2017; 102 (3): 709-57.

20. Szymczak, M, Kalicinski, P, Kowalewski, G, Broniszczak, D, Markiewicz-Kijewska, M, Ismail, H, et al.
Acute liver failure in children—Is living donor liver transplantation justified? PloS one. 2018; 13 (2):
e0193327.

21. Tan, Q, Hu, J, Yu, X, Guan, W, Lu, H, Yu, Y, et al. The role of IL-1 family members and Kupffer cells
in liver regeneration. BioMed research international. 2016; 2016.

22. Tang, S-C, Liao, P-Y, Hung, S-J, Ge, J-S, Chen, S-M, Lai, J-C, et al. Topical application of glycolic acid
suppresses the UVB induced IL-6, IL-8, MCP-1 and COX-2 inflammation by modulating NF-xB signaling
pathway in keratinocytes and mice skin. Journal of dermatological science. 2017; 86 (3): 238-48.

23. Zamani, N, Naghsh, N & Fathpoor, H Hydroalcoholic Effect of Camphor Extract on Activity of Liver
Enzyme and Tissue Liver of Syrian Male Mice Poisoned with Thioacetamide. Journal of Mazandaran
University of Medical Sciences (JMUMS). 2013.



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.3.5
https://ncmbjpiau.ir/article-1-1199-fa.html
http://www.tcpdf.org

