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Effect of Jujube Methanol Extract on the Hepatotoxicity
in CCly~Treated Rats

Hyun-Suk Na, Kyung-Soo Kim and Myung-Yul Lee'
Dept. of Food and Nutrition, Chosun University, Kwangju 501-759, Korea

Abstract

To investigate effects of Jujube methanol extract on the carbon tetrachloride-induced liver damage
in rats, experimental animals were divided into 4 groups; control group(CON), Jujube methanol extract-
treated group(JME), CCl4— treated groups(CCl), and Jujube methanol extract and CCls— treated group
(JMC). Each group was sacrificed after 2 or 4week feeding and determined the activities of serum
transaminase(GOT, GPT) and hepatic xanthine oxidase, superoxide dismutase(SOD), catalase and
glutathione peroxidase(GSH-Px), and hepatic contents of thiobarbituric acid-reactants(TBARS) and
glutathione in liver. The activities of sGOT and sGPT, and the hepatic content of TBARS after CCLi—
treatment were markedly increased, compared to CON, but those levels were significantly decreased
by the pretreatment of Jujube methanol extract, especially in sGOT after 2 and 4 week and TBARS
after 4week, respectively. Xanthine oxidase activity was increased by CCly- treatment as compared
to CON, but it was also inhibited by the pretreatment of Jujube methanol extract for 2 and 4 week.
The activities of SOD, catalase and GSH-Px were elevated by CCls—treatment, compared to CON,
but those elevated activities were showed significant decreasing effect by pretreatment of Jujube
methanol extract after 2 and 4week as compared to CON, however, hepatic catalase activity was
not affected significantly. These results suggest that Jujube methanol extract is believed to be a
possible protective effect for the carbon tetrachloride-induced hepatotoxicity in rats.

Key words: Jujube methanol extract, hepatotoxicity, glutathione peroxidase, carbon tetrachloride

N B

NESESDEL TR

o S} - (Ziziphus jujube Mill. )& 2wl vb-32HRha-
mnaceae)oll E3HE g € FolH {1 ET of
Aol it g BRI} AR 2 5, T, o 2 F
HEST 9l o, ALg-H2l = A <3 14 (Ziziphi Fr-
uctus)°]‘:}(l 4). & A b ghlelA Agoke

43}, k3 Ak o g AlgEe] skw wl Tt e
’é_} 4L g & Aoy} ge] Hod & WA 3t

28-S FA 3t WS ol 3= 9 = A
o2 geA glen, sty Adatge] glu B
- FHwatgo] gloky Fh(5). tF S o2e o

P
To whom all correspondence should be addressed

% v1g, B3 QAT HEE A3, opt 9%
Sol 9l7, 82 & el 4okH Al AT
FQ A2 R, AAAEA, HY hRA, hEA, o
2A96) 5 oI27HA A% Yoz wsel 7z 9l

| o

-

-hn
X

o,
9] ofz]2t 402 § gy 2r)atg, 25EY
a}g—, ZrH 3 Ago] kel A QlI(7), o] whl = Al
, B o)k, A WY Foll 3L 2FHIL g
a2 QAR k&l g AP dt=
A7 Hojglon}, 2 & vwg F5F9)
benzo(a)pyreneﬂ] o fxd 7% Al vl
A Alger A AT Hx2A Fo A4 AR

=

e o OIN

0 -\7‘ ox
o Jo &
o=} HU

2
Y



840 SRR E

(GOT, GPT, LDH) @ 2|4 oS53 E38 1}
eldch®)z deixm glel tlF el =AY &4
dE FAEY Aolgle S ZA Hch

34, 2} o 318} A (carbon tetrachloride) & 7T 54 &
fste AdA fAEAY dEoR 7 F244-9
287148 Fas] FEE 2R ot A A xY
2] smooth endoplasmic reticulum®] £-3§HAr3}7]F
o 93} reactive metabolite?l trichloromethyl free
radical( + CC) & tALg AL}t &L - CClLy7t O 1t
S8t A" tnchloromethylperoxy free radical(Cls
COO - )& Ak3s o} Al %) polyunsaturated fatty
acid® FArstAg o2 o] Fxe) 7S FA7
o 2w Ele] QIh9-15). a2 A A A £
o] &abe AgAat FAA Rl polyunsaturated fatty
acid®] 37l o 71A] 841(16) 2.2 A A H 5L ¢l
=), Al AAAsE JA| el a9 Wk o)
WAl 8.4 (oxygen free radical generating system)
(17,18) )5}y AR oxygen free radical(‘Oz, Oz -
OH * H:02)(42-44)F v} -l o}7| 5o, AlE2] A4 §0]
v A, 53] 2xaxurate] dha EAlste AT
ol A4 &l FatabA £ak8 qldlch = q A = free
radical®] %2H8-2 AR A|AFE free radical sca-
venging system(19)o] &A1 31 3lo) 3=j7kA) &4L
2R 23 dbw oot 2 oju gt Ul 23 free
radical generating system3} scavenging system A}
ol9) B-F¥o] =l ooz 2] &4 Ut o
Z, A4dd 9 v 3 T3 & o spR] Sabg-o] {1
0=l gl

F&Pusl AT AP o2 A% 1%-% 2380
A}oa ekl oo SR ol B 3%
24 st

ME W

|

Ame] =H o HEES

e Ao Aus 7] F23n AL A=
o W5 Wbl A"sle] g2 -"?—%5:} o=}
T oS, 32998 Y 539 g g FE2ES
LeH, o) FE2EL AW FHFE *9-5“ A2 F,
z22 42 ¥35}A)7] ethyletherZ 7}l X84 A &S
AAsL) u AP Boi2 Y 5F AF ke?
)3 o 259 ofo] 200mge] HEE A4
o] A3l AH o] HFFs5c)

EES A Fo] 80g el == o134 21743’ Sprague-

>

o7

Table 1. Experimental diet composition

Group Diet composition
CON basal diet

JME basal diet + JME

CCL basal diet + CCly
JMC basal diet + JME + CCl

JME: Jujube methanol extract(200mg/kg, b.w./day, p.o.)

CCL: CCl(50%, 1.0ml/kg, i.p.) for 2 days

JMC: Jujube methanol extract(200mg/kg, b.w./day, p.o.)
and CCl{(50%, 1.0ml/kg, i.p.) for 2 days
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Table 2. Effects of Jujube methanol extract on the activities of serum glutamic-oxaloacetic transaminase(sGOT)
and glutamic-pyruvic transaminase(sGPT) in carbon tetrachloride treated rats

Enzyme activities 2 week 4 week
(U/100m! serum)  CONY IME CCL JMC CON IME CCL MC
GOT 53.86 60.99 434.30%*7  249.42*° 58.86 70.03 43439**%  11799"*°
+1292 +10.61 +36.11 +16.61 +1292 +797 3611 +14.90
GPT 59.15 58.40 315.36***  229.37 59.15 67.84 31536 228.07
+451 +434  ¥3819 +35.09 +451  *+1241 3509 +35.41

DSee the legend of Table 1
Carbon tetrachloride(50%, 1.0mi/kg i.p.) and Jujube methanol extract(200mg/kg,b.w p.o.) were administered to rats
After the designated time, rats were sacrificed and enzymes activities were determined by the enzymatic methods
described in materials and methods
Values are mean*S.E. of 6 rats

**3,20.01 vs control group, *°p<0.05 and **°p<0.0.1 vs CCls treated group

Table 3. Effects of Jujube methanol extract on the contents of thiobarbituric acid(TBA)reactants in carbon tet-
rachloride treated rat liver

TBA-reactants(nM/mg protein)

Groups

2 week 4 week
CONY 7.70£0.95 7.70+0.95
IME 9.27+0.96 9871082
CCL 12.60%1.89*** 12.60%1.89***
MC 11.35+1.60 950£0.62*°

USee the legend of Table 1
Carbon terachloride(50%, 1.0ml/kg i.p.) and Jujube methanol extract(200mg/kg, b.w p.o.) were administered to rats
After the designated time, rats were sacrificed and the contents of TBA-reactants were determined by the methods
described in materials and methods ’
Values are mean*S.E. of 6 rats

**35<0.01 vs control group, and **5<0.05 vs CCly treated group
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Table 4. Effects of Jujube methanol extract on the activities of xanthine oxidase, superoxide dimutase(SOD),
catalase and glutathione peroxidase(GSH-Px) in carbon tetrachloride treated rat liver

o 2 week 4 week
Enzyme activity m
CON JME CCL JMC CON JME CCL JMC
Xanthine oxidase” 0.17 0.18 0.38*** 0.24*° 0.17 0.14 0.38%*@ 0.24*°
+0.03 +0.04  *+0.04 +0.03 +003  *+002 +004 +0.04
soDp? 61.13 4776 101.43** 80.24 61.13 4907  101.43* 76.90*"
+475 +728 722 +9.16 +475  +267 +722 +575
Catalase” 1671.16 150625 384863*** 2820.85 1671.16 147795 384863***  3349.83
+24064 +26892 +43868  £201.01 +24064 *42265 43868  £360.93
GSH-Px” 120.20 11320  221.80***  110.80**° 12020 10280  221.80%**  110.00**°
+890  *1620 £1590 +12.80 +890 +1320 1590 +12.40

USee the legend of Table 1

Carbon tetrachloride(50%, 1.0ml/kg,i.p.) and Jujube methanol extract(200mg/kg, b.w, p.0.) were administered to rats
After the designated time, rats were sacrificed and enzymes activity were determined by enzymatic methods

described in materials and methods
Values are meantS.E. of 6 rats
PFormed uric acid nmoles/min/mg protem,

¥ moles/min/mg protein

“Decreased HyOz # moles/min/mg protem, “Decreased NADPH 1 moles/min/mg protein
**235<0.01, **p<0.05 vs control group, and * %5<0.05, **Pp<0.01 vs CCly treated group
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Table 5. Effects of Jujube methanol extract on the content of glutathione in carbon tetrachloride treated rat liver

2 week 4 week
Content 5
CON JME CCL MC CON JME CCL IMC
Glutathione? 74.93 63.94 38.10%*%  5551*° 7493 7097 3810***  52.39*
+661  £625 *319 +494 +6.61 +832  *319 +1.41

USee the iegend of Table 1

Carbon tetrachloride(509, 1.oml/kg,i.p.) and Jujube methanol extract(200mg/kg,b.w,p.0.) were administered to rats
After the designated time, rats were sacrificed and the content of glutathione was determined by the methods

described in materials and methods
Values are meantS.E. of 6 rats
JuM/g liver
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p<0.01 vs control group, and **n<0.05 vs CCly treated group
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