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Effect of Jujube Methanol Extract on Benzo(a)pyrene Induced Hepatotoxicity
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Abstract

The protective effect of jujube methanol extract on benzo(a)pyrene (B(a)P)-induced liver injury was studied in
rats in vitro and in vivo. Jujube methanol extract significantly recovered the enzyme activities (GOT, GPT, LDH
and ALP) and lipid contents(total cholesterol, triglyceride and HDL-cholesterol) changed by B(a)P to normal
levels in vivo. in vitro experiment jujube methanol extract didn’t stimulate hepatocyte proliferation but signi-
ficantly recovered the enzyme activities (GOT, GPT and LDH) in comparison to group [ administered B(a)P
only. It was suggested that jujube methanol extract have a protective effect on liver injury by B(a)P.
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Scheme 1. A procedure for fractionating of jujube.
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Table 1. Composition of basal diet (%)
Ingredients Content
Casein 20.0
DL-Methionine 0.3
Corn starch 50.0
Sucrose 15.0
Cellulose 5.0
Corn oil 5.0
AIN-mineral mixture 3.5
AIN-vitamin mixture 1.0

Choline chloride 0.2
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Table 2. The Effect of jujube MeOH extract on percent sur-
vival of B(a)P-treated primary cultured hepatocytes

Group Percent survival (%)
[ 99.91+4.45*
I 67.31+6.92°
il 100.39+6.54°
I\ 99.62+8.94*

Values with common superscript letter are not significantly dif-
ferent(p <0.05)

[ : This group was not treated with jujube extract and B(a)P
1 : This group was treated with B(a)P

I : This group was treated with jujube extract

IV : This group was treated with jujube extract and B(a)P
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Table 5. The effect of jujube MeOH extract on the serum lip-
id contents in B(a)P-treated rats

227 39 5a AT A7 3 W3HE Table
. . Serum
Table 3. The effect of jujube MeOH extract on enzyme activi- Group HDL-cholesterol Total cholesterol  Triglyceride
ties of B(a)P-treated primary cultured hepatocytes (mg/dl) (mg/dh (mg/dl)
Group GOT (%) GPT (%) LDH (%) 1 28.72+2.90* 65.76+5.70° 55.13+ 5.77°
I 100.07+2.13° 100.42+1.51° 100.00+1.70° ][ 22.16+2.01° 87.97+3.80* ) 89.53+14.04*
I[ 109~65i3001 10829i196‘ 90.3611.75< I[[ 30.63+1.08* 714714.50" 51.65+ 5.86b
il 100.90+2.25° 100.48+1.75° 96.84+0.65" I\ 29.47+2.41* 63.92+5.73" 6531+ 6.09°
v 101.90+2.23% 99.93+2.61° 98.43+1.70*

Values with common superscript letter within the same column
are not significantly different (p <0.05)

[ : This group was not treated with jujube extract and B(a)P
I : This group was treated with B(a)P

I : This group was treated with jujube extract

IV : This group was treated with jujube extract and B(a)P

Values with a common superscript letter within the same column

are not significantly different (p <0.05)

[ : This group was not treated with jujube MeOH extract and
B(a)P

I : This group was treated with B(a)P

H : This group was treated with jujube MeOH extract

IV : This group was treated with jujube MeOH extract and B(a)P

Table 4. The effect of jujube MeOH extract on the serum enzyme activities in B(a)P-treated rats

Serum
Group
GOT (K. unit/ml) GPT (K. unit/ml) ALP (K.A. uint/ml} LDH(x 10% (B.B. unit/ml)
I 129.90+15.49" 29.38+ 1.49° 29.08+5.35° 14.34+1.06°
il 216.50+42.56* 42.25+5.32° 42.50+3.94 17.28+0.60*
o 142.75+12.82° 28.18+1.59° 26.25+2.96° 17.77+0.13*
W 160.50+ 7.72° 32.13+3.47° 28.08+3.05* 16.17+0.53°

Values with a common superscript letter within the same column are not significantly different (p <0.05)

1 : This group was not treated with jujube extract and B(a)P
I : This group was treatea with B(a)P

I : This group was treated with jujube extract

IV : This group was treated with jujube extract and B(a)P

K. unit/ml : Karmen unit/ml|
K.A. unit/ml : King~Armstrong unit/ml
B.B. unit/ml : Berga-Broid unit/ml
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Table 6. The effect of jujube MeOH extract on the liver enzyme activities in B(a)P-treated rats

Liver
Group
GOT(X 10°}(K. unit/g) GPT(x 10°) (K. unit/g) ALP(K.A. uint/g) LDH (x 10%(B.B. unit/g)
| 70.00£3.74 28.83+1.73° 10.15+1.06° 18.97+0.08
1 74.25+4.57* 27.75+2.99° 13.43+2.25* 19.08+0.08*
il 76.50+5.20° 27.45+1.93* 10.20+2.35* 19.04+0.07°
v 72.25+5.12* 25.70+2.12° 10.33+£0.96° 19.07+0.04*

Values with a common superscript letter within the same column are not significantly different(p <0.05)

| : This group was not treated with jujube MeOH extract and B(a)P

1 : This group was treated with B(a)P
1l : This group was treated with jujube MeOH extract
IV : This group was treated with jujube MeOH extract and B(a)P

Table 7. The effect of jujube MeOH extract on the liver lipid
contents in B(a)P-treated rats

Liver
Group
Total cholesterol (mg/g) Triglyceride (mg/g)
I 6.68+1.19° 18.55+3.47¢
I 8.56+0.71° 28.89+3.30°
I 7.25+0.54° 211241170
I\ 7.30+£0.47* 24.07+2.01*

Values with a common superscript letter within the same column
are not significantly different (p <0.05)
[ : This group was not treated with jujube MeOH extract and
B(a)P
: This group was treated with B(a)P
: This group was treated with jujube MeOH extract
: This group was treated with jujube MeOH extract and B(a)P

1
il
v
o] A x Al thek EAste monooxygenase systemol]
2] o] Fe]x)=H], phase [ uh-& AL F2A
A E-& 7 =4 o] parent compound 2e} o sl =
Aol A4S 913l 4= 9] 21) alo]2 phase [ uk-g-2] 3
A3tz 24 o) =1 EA) 2] ofgke utx] ok w uk-g £7)
AAEE A = 9le] WA= G o) FAIFT)
B(a)P tA} I A] % phaseZ e oji}=d] phase [o]A] &=
monooxygenasee] &3] 4t3lEl S EAS52 Aslo] ¥
3L phase [ oA+ phase oA} AR dJALAHEEo]
cytosolel] 2 ZAlst T i 23] sulfate, glucuro-
nic acid = glutathiones} 2 §sle] vl A= 7| o} =&
ste] g o & 5= EAz g

in vitrog} in vivo A1 9} A3} B@P2 E3 54 34

=8 AA =S F7HAA Put ope gkxa o
A e 27z o= B@Pe] xAe &
2AE €447 B ohgl 74 E2] microsomeo] B
(a)Pel] 93 AlgF £41-& 9] Al o] mixed-function oxi-
dase (MFO)2] Aulk= ¢l disorganizatione] dejyicis
B32 B@P Foe FE2A e 4F 542 FHYEE A
23] &AL Adol At wel Ao kA3

—~

K. unit/g : Karmen unit/g
K.A. unit/g : King-Armstrong unit/g
B.B. unit/g : Berga-Broid unit/g

7)ok B 3wl o] 3ke] =5 B(a)Po] lipoprotein
FAE Ad st AP TS A AAES 4o
Zlcke Baet s o 2| ghop .

ol F3te] & of o) F FFHo] in vitrog} in
vivooll A B(a)Pell &ls] f-=d dj¥-¥-o 4 A=
g A4 g FIHE FEAR AL o)A e] LA X
et A0 FE-& A sta A Y F344 3
A& A Er ot FHAE-0] glel 1] ¥

L EAE 28 nALL g Ao Atrdc).

2 o
o] B@Pel 3] =3 h&EAt
S ool 7] $]3te] A ANA 1 FU3E
14 13] A F-FoJ 5tz B@PE d3 v
g kA T e 13 87} 5Alsl e
—§-5\_ FA el A ghek s E £ sk MTT assay
g A= oS3 2ol in vitro A g <A Bla)P

)
o o
l° e

L ZHA Eo] e WA AEENS Jehglon] o
Z e S o] A EZAL HASFoz

243 A 3 & glch. =3 in vivo A @ X = Bla)
Pe) FolE A =S} AR T&%‘i* +94 A
AL NF FEYL ol A4S 7oA UA
Azt webs o3 g
in vivool| A F3] BPOZ gk Zt&abel Fag B
FAFNE el ddE ol& 9§ FE 90
H 2 AE 75E RAANBEZN B
2.2 Atgdr)

A0

e

Ao

L35, AAZ, 5715, 492, 384
B E g}, A&, p.394(1992)

2. Douglas, M. and Considine, P. E.

Bkt 1.

: Foods and produ-



132

10.

12,

ol&7

ction encyclopedia. Van Nostrand Reinhold Compa-
ny, New York, p.1047 (1992)

. Philips, D. H. : Fifty years of benzo(a)pyrene. Nature,

303, 468(1983)

Frak, E. ). and jersone, J. P. : Introduction to environ-
ment toxicoloy. Elsevier North Holland, p.360(1978)
Gelbin, H. V. : Benzo(a)pyrene metabolism, activation
and carcinogenesis : Role and regulation of mixed-
function oxidases and related enzymes. Physiological
Reviews, 60, 1107 (1980)

Kim, S. W., Kim, ). P. and Park, S. C. : Effects of some
Korean food extracts on in vitro benzo(a)pyrene meta-
bolism by rat liver microsomal preparation and its DNA
damaging effect. J. Kor. Cancer Asso., 21, 18(1989)
Raha, C. R., Gallagher, C. H., Shubik, P. and Peratt,
S. : Covalent binding to protein of the K-region oxide
of benzo(a)pyrene formed by microsomal incubation. /.
Natl, Cancer Inst., 57, 33(1976)

. Okey, A. B., Dube, A. W. and Vella, L. M. : Binding of

benzo(a)pyrene and dibenz (a, h)anthracene to the Ah
receptor in mouse and rat hepatic cytosols. Cancer
Res., 44, 1426 (1984)

Yun, H. S. and Chang, |. M, : Plants with liver prote-
ctive activities (). Kor. J. Pharmacog., 10, 79(1979)
PR - AR Tl BEE. 2 hEE v
& -, B3, p.5(1987)

. Mosmann, T. : Rapid colorimetric assay for cellular

growth and survival : Application to proliferation and
cytotoxicity assays. J. Immunol. Method, 65, 55 (1983)
Reitman, S. and Frankel, S. : A colorimetric method for
the determination of serum glutamic oxaloacetic pyr-

- 2454

14.

15.

17.

18.

19.

20.

21.

uvic transaminase. Am. J. Clin. Pathol., 28, 56 (1957)

. Berga, L. and Broid, D. : Sigma Tech. Bull., 500, 60

(1960)

Folch, )., Mee, L. and Stanley, G. S. H. : A simple met-
hod for the isolation and purification of total lipids
from animal tissue. J. Biol. Chem., 226, 497 (1957)
Kind, P. R. M. and King, E. ). : Estimation of plasma
phosphatase by determination of hydrolyzed phenol
with aminoantipyrine. J. Clin. Pathol., 7, 322 (1954)

. Ott, L. : An introduction to statistical methods and

data analysis. PWS publishers, Boston, p.376 (1984)
Croci, T. and Williams, G. M. : Activities of several
phase [ and phase xenobiotics biotransformation enz-
ymes in cultured hepatocytes from male and female
rats. Biochem. Pharmacol., 34, 3092 (1985)
Fry, J. R. and Perry, N. K. : The effect of aroclor 1254
pretreatment on the phase [ and phase [ metaboli-
sm of 7-hydroxycoumarin in isolated viable rat kidn-
ey cells. Biochem. Pharmacol., 30, 1197 (1981)
Osborne, M. R. and Crosby, N. T. : Benzopyrenes.
Cambridge University Press, Cambridge, p.73 (1989)
Wiersma, D. A., Stemmer, P. M. and Roth, R. A. : In-
fluence of red blood cells, serum albumin, and serum
lipoproteins on the clearance of benzo(a)pyrene by
isolated livers of 3-methyicholanthrene-treated rats.
Biochem. Pharmacol., 33, 3433 (1984)
Aarstad, K., Toftguard, R. and Nilsen, O. G. : A com-
parison of the binding and distribution of benzo(a)py-
rene in human and rat serum. Toxicology, 47, 235
(1987)

(19943 84 29Y A=)



