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Abstract

Liver, is the main organ of metabolism and excretion. Liver injury induced by
hepatotoxins, such as CCl, (carbon tetrachloride) has been well recognized as a toxicological
problem in the world. Several studies have been shown that Carbon Tetrachloride produces
hepatotoxicity in human as well as in various experimental animals. During the process of CCl,
poisoning, generation of reactive intermediate metabolites from the metabolism of hepatotoxins,
and the occurrence of Reactive Oxygen and Nitrogen Species during the inflammatory reaction
account for a variety of pathophysiologic pathways leading to cell death. The general strategy
for prevention and treatment of liver damage includes reducing the production of reactive
metabolites by using antioxidants. On the other hand, In various investigations it has been
shown that natural products such as Medicinal plants, have always been considered as a rich
source of new effective compounds for treatment of toxicity induced by CCl.. in this article we
will try to have a review of important studies about protective effect of natural products on
carbon tetrachloride-induced hepatotoxicity.

Keywords: Liver, carbon tetrachloride, Hepatoprotective effects, Natural products.

Clin Exc 2018; 7(4): 13-27 (Persian).

13


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

5190
WL las
ihag)y —¢ibjeel
(1W-PV)IE a)Laids @Ida b)gs

Oueit il Gl it ks i (guoeld Gl i (ki i 5T 3 69 0
FE LK K T

*v)ﬁ—:’&riﬁ Sdgo Tooljdws olg> dexoe Juw ‘e)lwagS o ygho

o

Oy 53 Caleen slge 035 o5 plie rimman 5 b 5T 51 (ol e 5 OT diby 487 ol (5llST el K (S

IS 4 eolas 015 53 CCla) p S JST1 5 dile ogam 5 gloowd 3lge 31 50 S laanT ool

G50 g e SIS SIS 5 a8 Wlesls Olas Calises Slp Slalllas Sl o b5 i S5 gl il

5 05S Tl sl S b pan 5 JKsl,) com slacd plis o) ldilr O )3 03le oy e e (o315 A8
s oo 8 o 5 65515 5L SlacanT S Solom 53 Jsin s SaS e o1 o5 Wiph o M 055 55

Wy Sl sl LOMaST ST 51 eslizal (b8 slaceaT Oloys 5 6, K0 g e K80, 51 (S

(e als Ol gl e 3l (e3dain ad SLS 5 355 ga 0303 0L anlllas cpl 53 ol O 55 dlab (sladIs,

2 3ty it (5o oS 5 5l 5 AL (GUST GlacanT Oloys (sl OIS 5T 51 28 e O o Al 5 oo

50 5 05SE oS Slallan oy age p Sl aal hs e e pl 53 LS 1S eslinals, g op S IS S

Ll odiplonil oy ST ST 5 Lo 5 ol GUST Ca ade (b DS 5 Bl a‘;‘j

(b SLS 5 et S SBlis Sl ST IS ST is s el

R PSR G P e psle S8l (g3l 0uSLisls (555 S y6 e s 5
Ol L (sl ¢ gy g o813 ¢ g 5l OWLE Sl grz] Y
Ol el 015l (S, 0 sl ot (53l s 0S8l ¢ g 3)l5 o 03 S
E-mail: Vp.Mehdi4@gmail.com Sl el Ol (S o sle RCOH P P FONTE IPS N JCA T

WAV iy )b WAYN/YS S0lSol S gl ) WTOPNY/Y Sl 5 0 )6

1MV )lgs (€ a)laids (@3an d)gs W6 Qe e


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

o 5D bonSEsla L s S
SIS s 53 gadae Ol (S ST
o Sl Cale gladulp sy S AN
Sl Slalllas 1 eslizal L AS 53 &S plie glantsl 3
3 e D e Ser S Sl By Do
Ot g T I R P R AR
b S5l Ui gl b e
a5 SHRSIET SLSS el
el ol Ol ab 5 AE illST| T
daly 55 Olgm ol 53 (Sl 28 Do 5 Dlallas
R R Y L € at R

21 s BOT 0 ot S50 (s

SLECTY
Slallae vy Hsbiea o5 gt ol o
b DLS 5 (Bl D ae) s ad s )5
)‘ 6&\4 U] LS"\S Cwow (S 9 2 ks
ke Lguoliili OVas (gt (o S ST
ISI, Scopus, Science Direct,  ala>= ;| uxe
eslazul O eS6 (63de V4A: JLs 51 PubMed, science
N oy psism b s YR 4 0T 5egdle s
SLS 5l Blis O3 L ety 3 oS 5Yle abesr
= 5 oS AN E S S AS L )
s 02 s A arg 5 s eSSl
semy Jds 4 eslanal b tags pl glaasl
)‘ _):.&:: L SIS 64&“144 u'i‘ BE cbl..:‘)' Y
9 S s s bl lyls a8 558 eslanal SYle
Mo 3 Hbipar 5 LBl G Olge b oodtes
Y Gl Culg s Ll edewy Ol 4 5w
b Ko 8 05,8 Sl Allie 00 sl coldlbus]
las YA sd> (Vs pl e 35 e Y 0L
shyls - as 5 dlas Olge b r:.é....u Lyl lyls
ke Al oS5 S 53 63,08 5 Ade bl

..\j:ﬁsuj}é

3

40N

02 & Sl O glaplll S Sl 1SS AS
Sl Gl S Ol edpbe clac s
sla,ls s S L;LAV{)'}T P s p g el
iz ALP S ALT AST (sla 0y 5T saints

s e S ol g 6, S o5 (3 slage 5T esdle
365y SN LSgaas Jsny e e
&y MD)W g Js e 575055, 085 Sl 8
S U8 A Gl s dde AST ST )
3ls 1y T ol S Gladshe i o ol
o g bt B Y S e 0 0L~
oAV el ST T Al O s b 5T
Slml ST 3L 55,50 e 4 @S o 5T sk
SIS 55 San RV e S s
Nl Gl 3L pl S35 » LS 55l O e
PN S 5 5la o pedbals S (S
Olgea 8 cul Ky b oSS s ol
D5 eslizalsy e Lol&iglesT 53 s e I o
G S e SIS OB s 4 s 8 e
ARuleT Je & 0l e 03 28 & poay 0T
IR eslialsysn dS Coew 4 bgy e Dlallas 6l
593 % %y oS ol 3 (B S Cren (03,8 s
ol el Sslite 0T om0 3 2 8 15 Olejode
Sl 2alS Lol U S glass 53 S 55l
Gl T el Slwgen 5 I (edS O
03 blags g ad gl 55 (5 LT mBs 5 beplS b
3 S I Sy e Ll e SV slass
Caliten E15 55 5 b 5 GAS sy 5 S0 dlax
S By Sh S E GV glajss 53 a5k Ol s
5o b 4 s S lad ke 55,55 Ol
Gl A4S o 3y 5 el ph e e AS e
53 3030 Olgl 5 (S EMS i Sy s (1)l e

1.Sorbitol dehydrogenase: SDH
2 Lactate dehydrogenase: LD
3.Glutamate dehydrogenase: GD

10 1WqV g i€ o)ladd (oldo )93

W as


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBs5) Tbdlas Oy s)epe

53 W 5 IS O gDy shd Jold (64 e
Dl @S 00 U]

25 o S glio gl 9 (p 5 T e g3l
O

S GbmFT bes SIS sk

A5 43A4 52E1 2B2 2Bl ¢ jIP450 p S sz
Jsly ol (M358 e CCIB Jle JISS,
S5 Jo Qbd Sl L WS
Cel oy s 2SSy bad 5 by s dadl
Sl o5 pgr Johe ladnl 3 4 Ollp lacuT
55, S3ET DNA LCCI3 JCsl, [aSan , Jli
LCCIB UK sl [aSan o 5l pwimar (ool U8 0l
S oadea S5 dw b I 005ST
Ceb Ll g o Il ol .0F)5 4 s 5wl CIBCOO
S 355 ke OplhnS |y lo s Gla ST
gLl Oz ladinl o 25 Sl sl bl
a0 akul b pl (10190355 oo L 5and L Las e
Sy sbl IS5 LS s k38
oy s sl 5 5,08 e S ol glalis
A Sl 558 e Sl sen 5 J sk S
sldulp o 3 bddsdnd b LS e sl
Sl GlacanT & Wil o &5 das s ) 0kl ST

V9)3 gd e (G

ccl,

+e
-CI”

+-CCly
o2 .CCl; ————————= CyClg
+e
ccizoz +RH
cHcl, ¢!
+1/2 02 : CCl;
C(OH)CI3 +H20
l -HCI
CO + 2HCI
. coci2
R + CCI300OH —HOGI
J o2 +H20
ROO: CO2 + 2HCI
l +RH
ROOH + R’ Cain R

Alkanes, Alkanals, Alkenals, 4-OH-Alkanals

SLS 5 5 O3S Hsd 53 SIS ed gl 2 S
09T

RIS A
SISt Ly W 0 s o Su s
ol Jled Gl sl Cans (L g 0 05 lie 018
L Lol VS b S, s o S5
WSy ol dox 100 Sl glad S e
AS Az p Ll LD 5 S 5 s e
Ll el 0 S IS5 51 (0 D131 6l (ol Jome
S NSNS Sl Sledbastlis ok, E plal al o
3 A8 53 Sl Sk S (D310
el sdalia LB ptay p SIS L o o
Dy 5l o 555 (S s ¢ ooy (slalie
ehlasls Sl 5 bkl (o3 oKaus
ol SRS L Cosas I3 S dzes
Shst 55 3 G S Sl sdiodalin (F)diy o
@ Celo VY 5l e S s 0T e (o S IS 5
GRS g s OT 1 ey 5 Sy o0 355 Oljen o 5L
35S gt S5 s dalpd sl L
b W33 f o sy g 3 e Csle 05 3L
53,55 ( Shst e Sl m Sela 1Y ssd> 28
3 ey 5 8 r GBI ety Doy oty AST (655 0 4L
s Slie VL 4 580 Ol el YERA
o S ol she s o ) () d,
Olyor BB A4S Ly (Glajl 5 rasd 0y53 &S
Gla SIS 5 AU S ol A
ch A ke ol s Lk BB el
5 Ledly ESCadlstil Sy 5 b S
B3 3 a8 Jlegis oo slanr 5T 28l b s
S Sl o SU ST 5 AL S T slasili
OBl o B 5t 5l e Sl ¥ agd>
390 S (5S Jloss oo sladed I 5 ob ea
o £ 5Bl o G| o S S5 5 5 1 ey sl
GhownT 5V sb Ol il 5l ol 5
Al o S G oS gladshe 5o (ol HAS s

S35 2 SRS S5l S IS O sen

119V jlgy (€ pylasd (@3ho )9d

L P g


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

JNi S ST ST s B
o ablan ool 53 S e iy Gl ety
pyoms S g 53 alom il U5 5L smn sla
A3 dn (o slae o sls Bl o ST M5 Lo
5 p 8 ke o bl L Zingiber officinale oLS
Sl 5 gl Sl G985 ) g e

(OAS o 6,8 gl AS 3 Bs e U

O 295 Bl Ol 5
Crucoma Longa. oL Lol o5 g o3ls ¢ e oSS
Sl e sl OBLE S oS Gl o
Pyt 5 bl s 8 (215 53 03 8 D50y
b Sl e sSHS s g SAS Olgia 528
A 3 SRl Glays S sles 28
b oS ol 0T Sl 5T Ol 31 S 5 opl ol )

Sl (st S8 OT S B A Sl 4 4 5

Ay c)Lc..J"-:
O O
- )'\ .
I/’\\\/‘\\w/‘\, NN
Hn/\\/ \“/l ~OH

o (a)
"CH, H,C

Curcumin

(Yb)‘ﬂﬂ;); Lfv"l'-"".“";' J\;}Lﬂ :Te;l»..’b J::)

Wlar 6 5> e Sy oeer B S
Ju s 0L 5 EJPark Ly ok il
GAS Coo S35 5 e sS 055 bl 1Y
Sy SIS g odd Wl S g sl
S Loy sradlas ol el LE ey
N S AISIE | s o S St
Lo esSosS b Obys Sas P Sl e cking 43S
Oljn 055 0 S AS A lilap S (deatee 510 S
oo AST Oljee 5 oo 53 OY-0F Ol joe 43 0T o wALT

23 omomed g 4l _galS doys #Y i 4 WOT

4, Glutamate dehydrogenase
3. Alkaline phosphatase: ALP

O b el o SIS s (IS5 sk o
354 2 TGFB 3 TGFa i, sla, ¢S5 3 NO (TNFa
Jsho 5578 5 (2 A5 255 o Wl 0 LIS
33 s o G 55ubT S a1y J sl TNFa .5
o oo oS Eol Ldits b 5 WT TGF o8 Jl
51Ol ST 51 eslizul (W)L sb o 59 pmd Coows
B 5 o N5 oo sk Ogdze 4 S5l G b
2GS RS S A o A sl ke

.(\A)::Jf.k.:f

)
S S el s Ol i Dol 1
ST b ablin slasslul o fogs 3 (SO
SNp a5 5,90 0558 45 b S 5 gla 51 AU S
b 5 A olST ST Sl eslizul (ol 4B S
35 8l 18 Sladisw 5 Olllae bl pl ol
Wpdy Do g b oAaly 55 Oler el
LOT et 3 F osrm 5 eoon 4 S Sl

Zingiber officinale tadlxs ol 41
o elsaslis 51 S Zingiber officinale ol
S glodsatlis Slays S5 glyls 45 sl Siloa )
Ol (S35l by Oloys 43 dex
R W I N
s 508Nl lsie 03, o Sl s o]
0T 55555k DSt @l ol s Gloys S
Oladllas 5SS )5 ol Caltes (sla oS 5 5l ale
Jlo 53 0LKes 5 Yemitan Lwy a4 &g
de oS ol Jgbl gojlas bli= SISl s
Frer > S NSNS Ly Bl (AT e
B i 534S As edalive addlas pl )3 S )
N LI L' AU Uty
N gl 5 52T VT Gl 5 e Tl LT (o 5T

SO Nt PN WANCHE S S 1H PRN WA NP

1V 1wqy g i€ s)ladd olbs )98

W as


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBs5) Tbdlas Oy s)epe

de ot GSHSIET SIS olas ol rmes
SFECI2 Lwg  sts Wl b O gulnS Ty
GG pls 4 jsben 5 hge US55 Sl ST
adlas ol gloosls 3l OlEs ATl g A JICsI,
ade 5550 ojlas oy el 57 S e sl
S SIS by el ST e
Loy o SU NS O gl 55 | g lows 52 OT U1 5
I3l sboeas 5 PASO 2EL oS g 5T

Nl 0yl ol SIS =T

Lycium chinense adlore Of 31
93 e oul:? 3 gi; Lycium chinense (Solanacea)
Sl sl s 4 oS cul S5 e by
S5 sl 81y 0358 o) po Ol3l 5 G ST
Oy s Dlalae G S 55 (Y558 e eslinul (6,0
ol ol oge ojlas 155,k Iy
Ki-Tae Lug & Glandlas ;3 (FO)Cwl odd )
Sl d pds Soyge Yorb e s L5 Ses sHa
Al GUS o 555 oS (pl g ojlas bl
07 Sm p) S S sbpen 5 oy )3 el
cgn oobas i S pbsn adlles oyl il A
ALP 5 ALT AST (laq 5T 2al8 5, 1 oS !
Loy S0 ojlas bl OIJ s o Ol
Sl Kos 5hs 5 el 55 ¢S5 s Sldalice
Ol zolaw B 68 sl osbae al e
& some a8 51 Ciles 5 sb e 5 (548 LT (6
pmn Sl US55 YU 5T S leb 5y S
Ml pls 4 SIS e s o S SIS s
G oS ojles bug LSy de I,
533 4 Al O ot 55 ;S el il ST
Ceomad aalllae opl 53 S odalie (IC50 = 83.6 pg/ml)
ol ys maly Dl esles pl AE sdalis
&S P450 2EL 5 S i o 5T 4 b ;2 MRNA xlans

W55 05 LA S oS o5l plie @ 5T op g

8, Electron Spin Resonance: ESR

L Oleys Cov &S sl Cow (glS ol L slals,
ALP 5 ALT b Ol e cis g 4 5 15 e S, S
Sy adl 2l Lo 3 0F S P Sldie 4 o 5 4 LOT
5 s neS 50 Gl Olje A sdalie o5da
Lo )3V 5 FA Lldie 4 o 5 4 boT Y aadT g0 sl

()l al S

Platycodil radix tdles i 41
by Dag,me 0l I S Platycodil radix
s 0T i) ojlae jl aad8 js & Col 3,5
bolw & Obys g Platycodi radix B
O35 Kad g il Sllas 33wl odieslata
Calises Sl Ol 3 ol ol aly; (Soslae
Sl SL s 4 Nl 0dd gy p OVLeS 5
Sl adlas &K s ol ol oylae SlanST ST
S S glaaeT Olys sy 0T ke
ol 03 b (s Fsn 03 SN S S S S 5l
S e S e o jlas b Oleys o5 slbodalie axlllas
ALT 5 AST (g sl 3T Sl 5 sk 21530
Oleys e S o (6,8 sl 555 4 ls O o
Uil 5l ety IS 4 Platycodi radix B s las |
G2 S s gber 5 S LT o Ol Ay
old  psams Sl ise 5> 068 (glss

S o 5 S Sl SN 5
o alas ol )3 0dd plonil 65 I 5L d b
21y ol ol at) oslas O Sl Bl O
L6 S AN S L PE SAS Coam
5T G5 oS de olas S adlllas il 53 S
5 S3 w51 iskel  PAS0 2E1 oy S s
op o el O 53 SN ISTES Ol 5
Col mdly Ko 4 oslas ol db Lasie S A
by lsT 5 dss ik OamdlnS s odn talS

s yb g PABO 2E1 oy S i

¢, Hydroxyproline: HP
7. Malondialdehyde: MD

119V jlgy (€ pylasd (@3ho )9d

[ANCYZISIR VAN


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

Nigella sativa Linn ks ot 4
gble s 0LLE 3 Nigella sativa Linn.
Wilsob 4 45 ol ) Glakils ool 4l pde JoLa
Sbos O st Oldllas Hy dzas Hsgda
o)l Calie Glaggslen Oloys lp idudb s
O eslagy 5 LS (g T 0> 055 588
S Jle )3 sdiples! anlllas S s (¥o)Llesls
el @ dlselw S5 lapsy, Calee sl (abls
CAS Csow ade i WT 5 P-Cymene 0 4S5 gos
ol o3 S pdy Sose (SN ST S Lo g el S
oo 5350 Sl S A5 55265 5 o el
ALT  GlamsT chle 513l O)sea)gus
8 5 MDA kw3l LDH ALP AST
Colu YF Gl (59 8 Joddlsw S ChlE
)50 Ol s Dol Glajso b O 5iS sadd a2 A
S SN S G S el S LT
Loy odd Wl GUS Conn e o5 S Bl
Cob 2l Lesl al ol £ sl Ol S 5 5ls !
MDA (slsme 28l (riomas 5 p o 645 Sl 5T
S5 ot s CBLE =Sl A1 5 S
sP-Cymene ol o pons sla i ge 0Ly 35 5AS
b 555 sl g ALT Oljs )3 (i o WT

G A gedasilis G ol le
S bl s ol OIS ST Olsea 05 sad
S Rl SIS g s AS
5 35S ol G sl 5 5 0 S g0 55 A
b ys &S J.ip Slandlas 55 (F9)5 55 o (G AS T
bloes Sl 3108 5 &) so Al-Ghamdi Lo 5 ¥+ o¥
skislonl A4S ol G55 g oS nl S8l o5lae
23 b gy p Sl s N5 gl e e s9) Lw s
D Sods 4y &S glaos 3 &S b odalive anlllas -yl
A e e S e 0 S s i )
o s S L3l Sliw Jis Sy gon s 0 8 skS
Cypon ALT 5 AST L 1S sla Sl

13, Black seed

Eb ol U 53T adSsl, ousS
s S| sl T ST e slgiiy adllas
£35S s 05 Oy oS Go b Sl 558 e olS ojlae
OT SISt 5T I3l Hsbeen 5 PA50 2E1

KUADIIN

Ficus carica Linn. e Of 31
e 1205 5 Ok, 31 S Ficus carica Linn.
1803 5 ol Olgin iS5 LT B8 g
@bt Gl b bl ol (e S
s (GedasOlis (s ol 6hdfﬁ Soyles
gl O ol dle 3l age DS 5
Cilee Glan 57 5 s s el
s cpl glaaiyy Gl Ol e Cb s Ll
Gless 3l 5 gy SV 5 bagg s Oloys S
Sl oWl s s Jels Oy S 0T
ol s Slays sl 8T 51 s s e eslinal
e 5 &Yl Oloys 5 OT Sl eslizal (2o
33 0T S Slays SIS Ol 4 a5 b .l (g US
bl S adlas ¢ s maadS Sl
G s e 3 opl S Sl ojlae
ol A ey SN Ly iUl
LoosSde s glass, Shhs oslae canlllas
R g S R S S W TR PP
Tohe A Gk I sl dS aliblo
MDA 0l;. 5 TBS ALP (AST ALT 6LAV.3J'3T
Gl 3 glesdas Oldalin ol sl Ol gAS
3550 DUl 55 AT 3l G5 I 5L s Sla o) 2
b candllas cpl glaasl Al A5G 55 bl
S I slae 1y 5 S e goslas 53555 5 5la
T O R TP I S PP

RS oo

°. Campesterol
10, Stigmasterol
11, Sitosterol
12, Silymarin

19 1wy )lg oIS o)laib «alan o)y

W as


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBs5) Tbdlas Oy s)epe

Ziziphus  cé50 e p ojlas bl Ol I
mauritiana

s Ok, 3l S Ziziphus mauritiana o s
5@l ol (Fp shls S Sl Slgis ) 4iS
oS ol ey (soslas Il oddalis Jleys
5 058 dalisie b oojsle camT gl Oloys o
oslizal ey (Fssd o oslitul AS sl
b ssles Olays 53 oS pl slacS ol 51, S
Bl DI w3 S e adlllas 6 3 (sAS
ol ol (1S Coe ade oS oyl oS, jlae
G593 jras A Doy 50 p S ST B b
255 da ojlae 0 S S 8 lil 4 0 8 et 5
oA el S TS L ek o s (Sl g )3
05 ook 3 ALP ASTALT sla 5T 4 5 LG
R A AdnS T ol ST sk
il a oS hete 5o 533 53 8 55 5 S e olas
Coae ooty 5 Sein el p 5SS a
03 Ol S sl S 3 E ulug g Q}:SU)K
4 e 0 g TS5 5 2lS s 8705 8L i
2l 05 055608 5 B el sk (150 ol jas
olas 8 SnS) ST Sl odimsplis anfllas
olas gledisd b w)r Sb Il S
sers sedmsolisZiziphus mauritiana  glaeS
2ot sle 5 bigl ( Jes OS5 dad 5556 ¢l 5l
S il Cel s &S Sl oylas oyl
(VL 58 o 55 e o)l SISl T

Cichorium ol& 4y ojlas bl Ol 41
glandulosum
o3l gl 4 lae Cichorium glandulosum oS

e e b s Es D3k 4 .l Asteraceae
3 8kes s sshten OT gl Glaidn 5 aly)
o plowil glacs b Slalllas (V)3 4 oo o3lil 45
595 J s al:f).a 34 g0 WO:J}:.{\ &S ol osls OLE
S gladlas 55 (Ml oS SlunST ST ol

14 Inoline

gl s RIS 058 4 S sl L
il Sl 55 B b 5l .sl aalST LDH
by Sl OlEdl bl 5 adlee )
O il gor S3L 53 Sl g S ealia o S ST S
4 p 8 adee 570 glajss b alssl oS sl T
Olys iy Spsots e 5550 5o pf}lf » sl
AST (o o grlawr b odalin claigo 5| 25 8 Lo s
S NS S iy 03 8 4 s ALT

Tl pomen 5 8l g BB 550 4 aily SRalS
Sladlas 53 men (ool atdls 21530 55 LDH
oplas oS Lil,s la s ST L ulalsl
» e o35 3 Dl S 68 s wlseln
sdasOlis Oldalie ) Gaer & Al ok ad gul
S Coow e oSyl olae fge  Sablons Sl 31

OVl 1 S IS 5 o 5 ok £

Phoenix dactylifera w58 ogm blis oI 31
o= Date palm bl 45" Phoenix dactylifera c= s
Gl b s ps Gaw £ 51 (S 0048 oo odbiast s
Gls 5 b s p s ) Slesls bl js &S
B G wals Lol S Sl by Gl g
33 &S eSS 3 (Al sts i, LT (ol
lose T ojlas blis ST eld plasil Yoof Jlo
Loy olilll US Canw oy CF )
LS As el Dby SlE D) 03 S LN
b e v aalllae ol 5o &S Gla e
250k Gl ool g 5 15 o S IS5
STB) S cmasdo Lol 3l Oyt i ol &
AST ALT uS slag 5T Cllad (51530 5 5b an
5 Sidde Oldles s oLl ALP
3L, Sl dn 5 8 e, ol AT 3L G5 g
Sl 5 Bl S eas0ls o S
Phoenix dactylifera &= s o5 o las 4> L6

119V jlgy (€ pylasd (@3ho )9d

L s Pe


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

O-L:\{;»-;L”')J ajjf LY C_....M.’ AJLA_C« L;a.k.'&fﬁ.él.ijb

Salvia miltiorrhiza ols” o jlas blxo 1
35 ey oyse4 Salvia miltiorrhiza oLS
9 el Oy Ol Oleys (gl s 4 SLyb
S Sl odd edein fuomen (el odd S5 Sy e
SIS shls oS al oslas 3 s se Jgb SLS 5
B3 S 31 NEd 4SSl 5T (sl Fadloms
oS ol S etz Bl A5 oS S o sladen
S slagslen Oloys @lp ool 5 LT 5o
by & Gladlas 55 (F05,8 o 15 eslizals g
Cooes b ol e gla g0 (63 O, 5 Yan-Lee
W5 F s S 15 L o2l 50 sl
aglsn jldm Colur aS ola bge 534S Ul odalis
eSS ol p S e Sss S SIS
Y Ode sl a0 03 Lk 33 1 LS e oS o jlas
gl W3S by SBE Shsea M S,
055658l s 5 4Bl 2alS US slag 5T
e 4 (25,5 4 o oS o jlae L3 Sl ey L
S8t GRIA S il S K
(aj;}:.it,« ‘,.U';T gl e edalis pomes (D
PR S ST eS8l 55 05 8 s PASO
ol ojlas oS5l 55 05 5 55 &S Il s cails
e b5l 6,8 i I 5T e
Soless & Olge )bl a5 mha 1B
Djen ¢ S AT oS il ys 03 8 s (el
oS ojlae L Olys o 058 55 b Silg ol

@ (5,8 i Sl

Platycodon ol oslas  ddblme Oy
grandiflorum
Platycodon oL8 g4z, s o Platycodi Radix

YL sl O3 g Ihls She 4 &5 ol grandiflorum

S ST 5 sledlis ol lls das sle

e i 658 Jle s 0 Ses s H.Upur L g
s Jlse SV b SIS s b S
C)lJJ‘ c@; rbu‘ JJ.)}{ ol L;.L.f sl oo
Ave g Foe oo Glases s oS ol iy sable
W38 5 b susm p SAS a3l w0 8 e
T L P T S
)'\ 9 C_,.eli U,.”.Alf oL;f O’i| OJL»,AG c.k.';f;}}.m ojjf
$ed el eS| Koy 5556 & MDA Ko (5 5
b sl S i el ey 8l s 55 ol
Cle oS ol Sty 22l Kb G 0l

(Pl ol ol (s 5 50l b ey

9 Nigella sativa slols ojlas  dbleo Ol 41
Urtica dioica
oWl Nigella sative e ob b 6lsol e olS

2T Jld 5 dlaysls 5wl Oloys gl s
sy ol b Oladlas o5y 6l &S (ils 5,8
w1y el ol SlS| 5T 5 ldlas ol Ol5 e
s Poymene ki ol ul Olslp slagn 5
e pb L 458 olE iman (F0)sls o @ pinen
S aS 5 s B3 Sosen 4" Urtica dioica
3l 5 sl o Pinoresinol YL islis lyls 558 e
oslitul @b iy GLOb w Olys gl OT 31 s oy
OLer 5 Kanter Low g 457 glasdllas )5 (F5)5 45 o
St o oS 3 ol Al DI G,
SRS Lol A4S e Cod e
ey $ s & sl Ol W3S Sy
Urtica 5 Nigella sativa (slaslas (gouaS ol s
oS LSL%&}T che sz 5oy 50 (b > dicica
PSS LT 05 8 4 s ALP 5 AST ALT :
cohe s g s wib S ete el
5 a8l falS MDA L5 o518 ol gla S5k s

Slros S o slo 5 OIS I ST &K Ol greas Oljee

Pl 1wy g IE oyladd olds )08

W as


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBs5) Tbdlas Oy s)epe

5 40,3 WG TG 5 ALP AST ALT o w mbaw
s S 258 4 o dos Y L |, MDA b
s s el Way es S Zdlys o S S
ol Gl ey b Ol b odalive andllas pl )3 b
B goms oS Gla 5T b Ol oS
iopar 5 S 535 0556 I8 GlnS Ty, 055648
035 4 S Aoyd ¥ L1, (Bl 0p56 8 e

OB oo asl 3l o S ISTT

0965 S15 10 3e g0 BBy F8d Sbl> Ol i

33 elbart il (gla oy 563 ahex 51V bS5 T U4lS
(J g adS 0131 ol 31 (gl)ls 48T diil o 0 5g3 (sl
ol imen 5 Gl Gladshe eSS
(OF) Lz O )5S Olb o 4 Ml &S

i CH,OH
F f /’ / "oH
| A
T
3\ H
\=s
Kahweo! Cafestol

(O8)J 5231 5 5lS" olasd L 10 slodd ¥ S

J.:""V dl.wjb Q‘)&A)Lee bj&é‘wb).’
W)JJMK)J)K&‘W‘@TQ\JS“S})
W8 Dyge hsn 03 SIS I L S
bl:;_a.‘ J‘ Jé dj:....slfj J)K P S Ld sdaline
Biae i 45 55 SIS L e
AST 5 ALT  mhw 2130 51 6, Satar &) son
sl 31535 4 ls Sy poty e 5 LS (S Sl
23 Ol o Al L) g5l e
o @ e S o 65 g (b 5 055
ﬁchbJMK}J)KQijs sy OlEs anllls
oS Jlab ol s 5T oS PABO 2EL oy S sl (545
098 4 e L Sl O 5 S

09 das o gals S ST

16 Kahweol
17, Cafestol

sldinlee bug oS ladlae j3 ONCwl g5 6
LS obise ©sp YA dl oy mlKes
By oodd LWl LT H5 GAS T p S ST
oS ol e, eles US Sl O
S sls Ol (55l Slllas 238 515 s 55
P rf&w" SY b sl b Olys i
Y Ode sl olS ul ety oslas I 035 p S kS
S S slaign 53 5158 ) sotr 5 e 5,
labNa Jl D)o Sdlg o S STE L
G T3l p> 03 8 4 T ) ST Bl oy
3L 5 Oll ppomen 5 das Rl o S ST 5
Soslas L3l ,5s L 55 g 5o Kl Pl 4|y A4S
055 4 e GAS T b oS
5 MDA 0ljn oiopan 5 Cils 2alS o S IS 55
el S gy Olsiea 35 0556 O pralnST|
T N L I Py TR NWy
FRIBT R VISEL RPR g WU YU R
oS i Al oslas aS il slaes 8 s
Ol Hlis

L o ol Gdild pEgy bl O,
(Hippophae rhamnoides L.)
Hippophae rhamnoides  ole o b b et kg

Gole )3 0328 Sypon S Sl gl L
s S LS LS e ) ey e cls)
oS ol ojlas 53 3 b eSS ST
03,5 6,8 sl 0 53 IS mea 3l cdits
Gdshe 58 5 diy Sl esls JhalS 1 ol
HSU Low s o8 glandlas 5 .S o 6,8 sl S e
Gl i adlons D151 (g5 Y08 Jle 53 0L,
G 0> SN B GhS S o
3 S e 4 b 0l s W 8 D) s
rfs‘c‘ VP 3V /Y5 (slasss 5s gl demte (4l

Sl wia A Sde sl O35 pSAS p Gl

15, Caspase

119V jlgy (€ pylasd (@3ho )9d

b Sy


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

G o S ol e G315 e gl
sy Y5 0 eee 5 Jl GGl ol s s
A e OV (e Slis O pltnS s
WL 53 e ISl Cpl O e DI ablie
>l O S odmae Jlals) ST ols 5
bl cditus O b ml s 552 OISl ST
(b olE 3l ge alax 3 Cilibes 3 b 31 s S
O )15 bgyls 5 (Fp o b s gl 5 bs oS
SLa S o et (b DS S st e
3 i)l e Olgiea (ga)ls DL I (s3das
OO)Lles g o iwd 33 oylgen SISl ST sl
ade LT bbloes Ol 1 Calibes Olidos )3 50005
oo saiy b oS S 5ka sl 5 A6 eAS e
2l ol &S Sl o eslizal oy S IS 5
blazsls ol an 4 55 glouiS sl s Solalllas
sﬂ)ﬂwba\)sgsihsud;\j?bﬁ@bj@@}:
SIS GEs 5 el o n lp e B4l
dad Ol okl Conl g (ank OLS 5 (glS Chbloes
SlppT e 4S8 Sl b L b Sl
SlSY GU5s,aas Jsoyse ALP 5 ALT AST
LT (63 J5 e 5 5655083 Sl 8 U350
2l ST Bl SIS OIS o reen N (o)
ST 5T ol @i s S adb OLS S
Gl S Caew ade |y Gl add Sl WOT
235 6 F 0len ols 513 G 350 1y S iS5
SLS 5 ol 3 ol A ) Sos 0 SBR55 2)
Ko a sy LolST 5T ol Ll &S b
i Wl US GlacawT ialS Cel g5 6
“ A o3 8 ao0plil KA o SIS S b 5
s i L L piy Ollae plwil b )
el sbomea 5 AS Bl SLS 5 5
0530 3lpe lie OV g0 3 5 (Sle Rl (m ] Sl
ST Olys S e DLS 5 4 Ol 0T
e LIS 5 b S 5 5k S A6 oA

oL

Aralia continentalis 4% 5 (o las bl I 41
e by &S ol alE Avralia continentalis
03litals ) g0 auilagy 5 (Jhade slaz,5 Oleys sl 0 S
olae S35 @l Sy Sllae 3 3,8 o
4 1 0T s 5 S ST Sl oS
S Gladllas 53 OB o ok OT Slagsgle
S5 ey Yord Jle s ola 5 Hwang L g
S35 955 da oS a0 las iblows 5 1S T
Sose GRS L ks Wl GUS sl e
300 O glases b oy iy 4 Ad odalis uLéJf
S s pon 053 p S AS p lil 4 S e
lake=Se JB SIS g o, ke 4 5 555 50
MDA ;-5 o3l ol (sl STbo sy 287 (555
adlan pl > cpmen 51> 0y O pulinST
05,5 5 sAS Gl T e di sdalis
Sopon S 03 8 4 i oslas o duS il
7 &SIl Slllas 5 il o FalS 5 4 atls
olae 2l ilys 03 S 3 bilewgla T
23 s G S g Bl S (S i ) o
5 Sl 0T o ojlae oS Til s 058
ONC3L 2l 3™ 51l 5-8-0,556 8 o 5T o Jled

S 5 4o
oS 5 5\p (p Febas b 5l (S o S s
S GlaanT OT L agrlsn Sppo 5o &5 ol
Gdes 1zl 3 bacaaT ol sdige sbul sl
g st OselnSs s O)ses
5 (05568 o pasa) 0L b OIS ST
Slidss (#3550 Obled S lan 3T o8, YU
5 Shed OS5 o B €838 s (oouee
Lles ST DU 1y oy der S S ot
o Ve pSASIE S eles ol
oS oo Slaismy 5 Dlalllae (sl (S 55 51

swl Gk Sl SIS s eslind

18, Glutathione-S-transferase

PR wqy gy oS ayladd «o3in 0)gs

W as


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBS) Tbslas Oy $)epe

References

1.

10.

Jaeschke H, Gores GJ, Cederbaum
Al, Hinson JA, Pessayre D,
Lemasters JJ. Mechanisms of
hepatotoxicity. Toxicological
sciences. 2002;65(2):166-176.
Recknagel RO. Carbon
tetrachloride hepatotoxicity.
Pharmacological Reviews. 1967;
19(2): 145-208.

Curtis LR, Williams  WL.
Mehendale HM. Potentiation of the
hepatotoxicity of carbon
tetrachloride following preexposure
to chlordecone (Kepone) in the
male rat. Toxicology and applied
pharmacology. 1979; 51(2): 283-
293.

Hosseinzadeh H, Nassiri-Asl M,
Review of the protective effects of
rutin on the metabolic function as
an important dietary flavonoid.
Journal of endocrinological
investigation. 2014; 37(9): 783-
788.

Saleem, TM, Chetty CM,
Ramkanth SVST, Rajan VST,
Kumar KM, Gauthaman, K.
Hepatoprotective herbs—a review.
International Journal of Research in
Pharmaceutical ~Sciences. 2010.
1(1): 1-5.

Weber LW, Boll M, Stampfl A.
Hepatotoxicity and mechanism of
action of haloalkanes: carbon
tetrachloride as a toxicological
model.  Critical  reviews in
toxicology. 2003; 33(2): 105-136.
Reynolds, ES. Liver parenchymal
cell injury. The Journal of cell
biology. 1963; 19(1): 139-157.
Lockard VG, Mehendale HM,
O'Neal RM. Chlordecone-induced
potentiation of carbon tetrachloride
hepatotoxicity: a light and electron
microscopic study. Experimental
and molecular pathology. 1983;
39(2): 230-245.

Zimmerman, H.J., Drug-induced
liver disease. Drugs. 1978; 16(1):
25-45,

Recknagel RO, Lombardi B,
Studies of biochemical changes in
subcellular particles of rat liver and
their relationship to a new
hypothesis regarding the
pathogenesis of carbon
tetrachloride  fat accumulation.

11.

12.

13.

14.

15.

16.

17.

18.

Journal of Biological Chemistry,
1961; 236(2): 564-569.

Glende EA, Hruszkewycz AM, RO,
Recknagel. Critical role of lipid

peroxidation in carbon
tetrachloride-induced loss  of
aminopyrine demethylase,

cytochrome P-450 and glucose 6-
phosphatase. Biochemical
pharmacology. 1976;25(19): 2163-
2170.

Slater T, Delaney V. Liver
adenosine triphosphate content and
bile flow rate in the rat
Biochemical Journal, 1970.
116(2):303-308.

Paul BB, Rubinstein D. Metabolism
of carbon tetrachloride and
chloroform by the rat. Journal of
Pharmacology and Experimental
Therapeutics.1963;141(2):141-148.
Tomasi A., et al., Free-radical
metabolism of carbon tetrachloride
in rat liver mitochondria. A study
of the mechanism of activation.
Biochemical Journal. 1987; 246(2):
313-317.

Gillette JR, Mitchell JR, Brodie
BB. Biochemical mechanisms of
drug toxicity. Annual review of
pharmacology. 1974; 14(1): 271-
288.

De Groot H, Noll T. The crucial
role of low steady state oxygen
partial pressures in haloalkane free-
radical-mediated lipid peroxidation:
Possible implications in haloalkane
liver injury. Biochemical
pharmacology. 1986; 35(1): 15-19.
Nieto N, Dominguez-Rosales JA,
Fontana L, Salazar A,
Armendariz-Borunda J, Greenwel
P, Rojkind M. Rat hepatic stellate
cells contribute to the acute-phase
response with increased expression
of al (I) and al (IV) collagens,
tissue inhibitor of
metalloproteinase-1, and
matrix-metalloproteinase-2
messenger RNAs.  Hepatology.
2001; 33(3): 597-607.

Cheeseman K, Davies MJ, Emery
S, Maddix SP, Slater TF. Effects of
a-tocopherol on carbon
tetrachloride metabolism in rat liver
microsomes. Free radical research

1RV )lgy (1€ o)loids (@3dn 0)gs

G0 Qs pe


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul)lSem g 5)lubgs

19.

20.

21.

22.

23.

24,

25.

26.

217.

communications. 1987;  3(1-5):
325-330.

Ali BH, Blunden G, Tanira MO,
Nemmar A. Some phytochemical,
pharmacological and toxicological
properties of ginger (Zingiber
officinale Roscoe): a review of
recent research. Food and chemical
Toxicology. 2008; 46(2): 409-420.
Atta A, Elkoly TA, Mouneir SM,
Kamel G, Alwabel NA, Zaher S.
Hepatoprotective effect of
methanol extracts of Zingiber
officinale and Cichorium intybus.
Indian journal of pharmaceutical
sciences. 2010; 72(5): 564.

Bordia A, Verma S, Srivastava K.
Effect of ginger (Zingiber officinale
Rosc.) and fenugreek (Trigonella
foenumgraecum L.) on blood lipids,
blood sugar and platelet
aggregation in  patients  with
coronary artery disease.
Prostaglandins, Leukotrienes and
Essential Fatty Acids. 1997; 56(5):
379-384.

Rehman R, Akram M, Akhtar N,
Jabeen Q, Shah SA, Ahmed K,
Avaliable N. Zingiber officinale
Roscoe (pharmacological activity).
Journal of Medicinal Plants
Research. 2011; 5(3).

Yemitan OK, lzegbu MC.
Protective effects of Zingiber
officinale (Zingiberaceae) against
carbon tetrachloride and
acetaminophen-inducedhepatotoxic
ity in rats. Phytotherapy Research.
2006; 20(11): 997-1002.
Maheshwari, RK, Singh AK,
Gaddipati J, Srimal RC. Multiple
biological activities of curcumin: a
short review. Life sciences. 2006;
78(18): 2081-2087.

Kunchandy E, Rao M. Oxygen
radical scavenging activity of
curcumin. International Journal of
Pharmaceutics. 1990; 58(3): 237-
240.

PARK EJ, Singh AK, Gaddipati J,
Srimal RC. Protective effect of
curcumin in rat liver injury induced
by carbon tetrachloride. Journal of
Pharmacy and Pharmacology.
2000; 52(4): 437-440.

Park MH, Son GM, Bae MJ. Effect
of Platycodi radix and Platycodi
radix Saponin on Liver Lipid in
Rats on a Fed High Fat Diet. The

28.

29.

30.

31.

32.

33.

34.

35.

36.

Korean Journal of Food And
Nutrition. 1995; 8(3): 222-229.

Lee KJ, Jeong HG. Protective
effect of Platycodi radix on carbon
tetrachloride-induced
hepatotoxicity. Food and chemical
toxicology. 2002; 40(4): 517-525.
Potterat O. Goji (Lycium barbarum
and L. chinense): phytochemistry,
pharmacology and safety in the
perspective of traditional uses and
recent popularity. Planta medica.
2010; 76(01): 7-19.

Chin YW, Lim SW, Kim SH, Shin
DY, Suh YG, Kim YB, Kim J.
Hepatoprotective pyrrole
derivatives of Lycium chinense
fruits. Bioorganic & medicinal
chemistry letters. 2003; 13(1): 79-
81.

Ha KT, Yoon SJ, Choi DY, Kim
DW, Kim JK, Kim CH. Protective
effect of Lycium chinense fruit on
carbon tetrachloride-induced
hepatotoxicity. Journal of
ethnopharmacology. 2005; 96(3):
529-535.

Ali B, Mujeeb M, Aeri V, Mir SR,
Faiyazuddin M, Shakeel F. Anti-
inflammatory  and  antioxidant
activity of Ficus carica Linn.
leaves. Natural product research.
2012; 26(5): 460-465.

Patil V, Patil V. Ficus carica Linn.
An overview. Research Journal of
Medicinal Plant. 2011; 5(3): 246-
253.

Krishna Mohan G, Pallavi E, Ravi
KB, Ramesh M, Venkatesh S.
Hepatoprotective activity of Ficus
carica Linn. leaf extract against
carbon tetrachloride-induced
hepatotoxicity in rats. Daru. 2007,
15(3): 162-166.

Khan MA. Chemical composition
and medicinal properties of Nigella

sativa Linn.
Inflammopharmacology. 1999;
7(1): 15-35.

Mansour M, Ginawi OT, El-
Hadiyah T, El-Khatib AS, Al-
Shabanah OA, Al-Sawaf HA.
Effects of volatile oil constituents
of Nigella sativa on carbon
tetrachloride-induced

hepatotoxicity in mice: evidence for
antioxidant effects of
thymoquinone. Research
Communications in  Molecular

PO

119V )lgs (€ s)lasd (@b )93

WG Jas


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

@b OBS) Tbslas Oy $)epe

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

Pathology and  Pharmacology.
2001; 110(3-4): 239-252.
Al-Ghamdi MS. Protective effect of
Nigella sativa seeds against carbon
tetrachloride-induced liver damage.
The American journal of Chinese
medicine. 2003; 31(05): 721-728.
Baliga MS, Baliga BRV, Kandathil,
SM, Bhat HP, Vayalil PK. A
review of the chemistry and
pharmacology of the date fruits
(Phoenix dactylifera L.). Food
research international. 2011; 44(7):
1812-1822

Al-Qarawi AA, Mousa HM, Ali
BH, Abdel-Rahman H, EI-Mougy
SA. Protective effect of extracts
from dates (Phoenix dactylifera L.)
on carbon tetrachloride-induced
hepatotoxicity in rats. Int J Appl
Res Vet Med. 2004; 2(3): 176-180.
Goyal M, Sasmal D, Nagori BP.
Review on Ethnomedicinal uses,
Pharmacological  activity and
Phytochemical  constituents  of
Ziziphus mauritiana (Z. jujuba
Lam., non Mill). Spatula DD-
Tamamlayict Tip ve ilag Gelistirme
Alaninda Hakemli Dergi. 2012;
2(2):107-116.

Dahiru D, William E, Nadro M.
Protective effect of Ziziphus
mauritiana leaf extract on carbon
tetrachloride-induced liver injury.
African Journal of Biotechnology.
2005; 4(10).

Chau CF, Wu SH. The
development of regulations of
Chinese herbal medicines for both
medicinal and food uses. Trends in
food science & technology. 2006;
17(6): 313-323.

Aisa HA, Xin X. Cichorium
glandulosum Bioss. Et Huet 45
(Juju, Chicory), in Dietary Chinese
Herbs. Springer. 2015: 711-720.
Upur H, Amat N, Blazekovi¢ B,
Talip A. Protective effect of
Cichorium  glandulosum root
extract on carbon tetrachloride-
induced and galactosamine-induced
hepatotoxicity in mice. Food and
Chemical Toxicology. 2009; 47(8):
2022-2030.

Burits M, Bucar F. Antioxidant
activity of Nigella sativa essential
oil. Phytotherapy research. 2000;
14(5): 323-328.

SAID AAH, Otmani IS, Derfoufi S,
Benmoussa A. Highlights on

47.

48.

49.

50.

51.

52.

53.

nutritional and therapeutic value of
stinging nettle (Urtica dioica). Int J
Pharm Pharm Sci. 2015; 7(10): 8-
14,

Kanter M, Coskun o,
Budancamanak M,
Hepatoprotective effects of Nigella
sativa L and Urtica dioica L on
lipid peroxidation, antioxidant
enzyme systems and liver enzymes
in carbon tetrachloride-treated rats.
World journal of gastroenterology:
WJG. 2005; 11(42): 6684.

Amin A, Hamza A.
Hepatoprotective effects of
Hibiscus, Rosmarinus and Salvia
on azathioprine-induced toxicity in
rats. Life Sciences. 2005; 77(3):
266-278.

Park EJ, Zhao YZ, Kim YC, Sohn,
DH. Preventive effects of a purified
extract isolated from  Salvia
miltiorrhiza enriched with
tanshinone 1, tanshinone IIA and
cryptotanshinone on hepatocyte
injury in vitro and in vivo. Food
and chemical toxicology. 2009;
47(11): 2742-2748.

Lee TY, Mai LM, Wang GJ, Chiu
JH, Lin YL, Lin HC. Protective
mechanism of salvia miltiorrhiza on
carbon tetrachloride-induced acute
hepatotoxicity in rats. Journal of
pharmacological sciences. 2003;
91(3): 202-210.

Lee JY, Hwang WI, Lim ST.
Antioxidant and anticancer
activities of organic extracts from
Platycodon grandiflorum A. De
Candolle  roots.  Journal  of
Ethnopharmacology. 2004; 93(2-3):
409-415.

Lee KJ, Choi JH, Kim HG, Han
EH, Hwang YP, Lee YC, Jeong
H.G, et al. Protective effect of
saponins derived from the roots of
Platycodon grandiflorum against
carbon  tetrachloride induced
hepatotoxicity in mice. Food and
Chemical Toxicology. 2008; 46(5):
1778-1785.

Hsu YW, Tsai CF, Chen WK, Lu
FJ. Protective effects of

seabuckthorn (Hippophae
rhamnoides L.) seed oil against
carbon tetrachloride-induced

hepatotoxicity in mice. Food and
Chemical Toxicology. 2009; 47(9):
2281-2288.

1RV )lgy (1€ o)loids (@3dn 0)gs

ANCYAIEIN 04


http://ce.mazums.ac.ir/article-1-371-en.html

[ Downloaded from ce.mazums.ac.ir on 2025-08-17 ]

51910

ul]lSlub g |s]|.|.|ub95

54

55.

56.

57.

58.

. Cavin C, Holzhaeuser D, Scharf G,
Constable A, Huber WW, Schilter
B. Cafestol and kahweol, two
coffee specific diterpenes with
anticarcinogenic activity. Food and
Chemical Toxicology. 2002; 40(8):
1155-1163.

Lam LK, Sparnins VL, Wattenberg
LW. Effects of derivatives of
kahweol and cafestol on the activity
of glutathione S-transferase in
mice. Journal of  medicinal
chemistry. 1987; 30(8): 1399-1403.
Lee KJ, Choi JH, Jeong HG.
Hepatoprotective and antioxidant
effects of the coffee diterpenes
kahweol and cafestol on carbon
tetrachloride-induced liver damage
in mice. Food and Chemical
Toxicology. 2007; 45(11): 2118-
2125.

Jun HS, Kim SE, Sung MK.
Protective effect of soybean
saponins and major antioxidants
against  aflatoxin B1l-induced
mutagenicity and DNA-adduct
formation. Journal of medicinal
food. 2002; 5(4): 235-240.

Hwang YP, Choi JH, Jeong HG.
Protective effect of the Aralia

59.

60.

continentalis root extract against
carbon tetrachloride-induced
hepatotoxicity in mice. Food and
Chemical Toxicology. 2009; 47(1):
75-81.

Lettéron P, Labbe G, Degott C,
Berson A, Fromenty B, Delaforge
M, Pessayre D, et al. Mechanism
for the protective effects of
silymarin against carbon
tetrachloride-induced lipid
peroxidation and hepatotoxicity in
mice: evidence that silymarin acts
both as an inhibitor of metabolic
activation and as a chain-breaking
antioxidant. Biochemical
pharmacology. 1990; 39(12): 2027-
2034.

Ghanem MT, Gores GJ,
Cederbaum  Al, Hinson JA,
Pessayre D, Lemasters JJ. Phenolic
compounds  from  Foeniculum
vulgare (Subsp.
Piperitum)(Apiaceae) herb and
evaluation of hepatoprotective
antioxidant activity.
Pharmacognosy research. 2012;
4(2): 104.

1A'

1Rqy

o3 € o)lads (@3 2)9s

WG Jas


http://ce.mazums.ac.ir/article-1-371-en.html
http://www.tcpdf.org

