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The effects of doenjang extracts on the changes of some serum and liver enzyme
activities in sarcoma-180 transplanted mice were studied. The activities of serum
aminotransferases (AST, ALT) were increased by the sarcoma-180 cell treatment
compared with control, while the activities of these enzymes decreased significantly by
the treatment of doenjang extracts. Lipid peroxide content in the liver that increased by
the injection of sarcoma—-180 cells to the mice decreased considerably and the hepatic
xanthine oxidase activity was also inhibited after the treatment of doenjang extracts. The
activities of microsomal oxidizing enzymes (aminopyrine N-demethylase and aniline
hydrolase) were not affected significantly by the treatment of doenjang extracts to the
sarcoma—-180 cell injected mice. Hepatic glutathione S-transferase activity and
glutathione content decreased by the sarcoma—-180 cell treatment, but the activity and
the content were increased by the treatment of doenjang extracts in the mice,
respectively. The activity of glutathione reductase was increased by the treatment of
doenjang extracts, especially by the methanol extract of doenjang. But, y
—glutamylcystein synthetase activity was not affected. These results suggest that
doenjang extracts have a possible protective effect on the sarcoma 180 cell-induced
hepatotoxicity in mice.
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Table 1. Effect of various doenjang extracts on serum
aminotransferase (AST, ALT) activities in sarcoma—180
treated mice

AST ALT

Treatment

Karmen unit/ml of serum
Control 71.044.9°  33.3+1.3°
Hexane ext. 64.5+5.3%  30.2+1.6°
Methanol ext. 62.442.6°  29.8+1.7
Boiling ext. 66.2+4.2°°¢ 29 8+1.8%
S-180+Control 88.315.57  41.6+0.4°
S-180+Hexane ext. 88.3+1.6°  31.7+0.2%
S-180+Methanol ext.  72.4+1.3°  25.2+0.5°
S-180+Boiling ext. 84.943.1%°  27.9+0.9°

AST: aspartate aminotransferase

ALT: alanine aminotransferase

7 day-old sarcoma-180 ascites cells were s.c.
transplanted into the left groin of inbred strain. 5 mg/kg
of the doenjang extracts or the equal volume of
phosphate buffered saline (control) was I.P. injected
once a day for 20 days from 24 hr following the
transplantation. Means with the different letters are
significantly different at the 0.05 level of significance as
determined by Duncan's multiple range test (n=10)2°. Al
mice were sacrificed at 5 weeks following the
transplantation.

20| Z83t mitochondria, microsome, erythrocyte,
platelet S0 MZ oA 27 Yofd 4 Uct*™ BpAk
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Fig. 1. Effect of doenjang extracts on hepatic lipid per—
oxide content determined as malondialdehyde in Balb/c
mice.

Normal is 5 mg/kg of the doenjang extracts or the equal
volume of phosphate buffered saline (control) was I.P.
injected once a day for 20 days. 7 day-old sarcoma—180
ascites cells were s.c. transplanted into the left groin of
inbred strain. The samples were injected with the same
manner as in the normal after 24 hr transplantation®
Means with the different letters surmounted on the bars
are significantly different at the 0.05 level of significance
as determined by Duncan’s multiple range test (n=10). All
mice were sacrificed at 5 weeks following the transplan—
tation.
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Fig. 2. Effect of doenjang extracts on hepatic cytosolic
xanthine oxidase activity in Balb/c mice."

The explanation of the methods of experimental pro—
cedure and statistical analysis is the same as the
footnote of Fig. 1
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Table 2. Effect of various doenjang extracts on hepatic microsomal aminopyrine N—demethylase and aniline hydroxylase
activities in sarcoma-180 treated or not treated Balb/c mice"

Activity
Treatment
Formaldehyde formed nmole/mg protein/min p—-aminophenol formed nmole/mg protein/min

Control 3.15£0.35° 0.48+0.05°
Hexane ext. 3.79+0.11° 0.46+0.09°
Methanol! ext. 3.65+0.09% 0.45+0.07°
Boiling ext. 3.4140.05" 0.45+0.08°
S-180+Control 3.6610.05% 0.42+0.04°
S-180+Hexane ext. 3.80+0.08% 0.4740.07°
S-180+Methanol ext. 3.6010.06 0.47+0.08°
S-180+Boiling ext. 3.26+0.09° 0.48+0.03°

Mhe explanation of the methods of experimental procedure and statistical analysis is the same as the footnote of Table 1.
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Fig. 3. Effect of doenjang extracts on the activities of
hepatic cytosolic glutathione S—transferase in normal and
sarcoma-180 treated Balb/c mice."”

"The explanation of the methods of experimental pro—
cedure and statistical analysis is the same as the
footnote of Fig. 1.

d
il
xQ
o)
2
Am
ol

0
03
10

Hyxecz &
M2lAl o] &Ae Mol JHY IA Bt=qlct
<0.05, Fig. 3). wa2tM HAEQl Mefol M= A}
ol s Zof &0{3l= glutathione S-transferase

SED Ao olE vl MEfolME

1o
2oner 12
x

ta)

rn

2
1
:OII__I
Q
=3
>
=)
o
=)
D
T
®
>
28
@
QO
n
D
lo
ik
0z
i=]
[0 oM 0

A

>\I

=
of SHEEES WAMA HAZ BEAI7|=

z 1oy njo
|

AR EHEDT ML 3 DMEIX|R S| 2|5
2=35 opMo|AM ZHAXM 2 E glutathione0| 2T 0 %]
! g o= A g2t

|= AtsF8 glutathione2| A&t
)

i
H
IOk
0x
"
e
4>
. ?H»
>|‘
i
Z @ o M
:OL

‘_oO
0x &
Hu

i 52 o rlo
r o
0

m

o0
'

>.

ofm
X
o
ro
o
L3 B oM xorok o

n
w

o

(@]

o

3

QO

N
oo
=

kel
LS
(=}
1>

_(3!
oX
o
i}

B

0>

rr 4

N

B = F

RN
ok BE EFel HNEE2S M2l

glutathione &2f0| 0.33
oL} EZxte| HEtEF

o o
o
ob

M 3R o

]
o
A
1
0
D
Ut
Mo
jo

Fig. 4. Effect of doenjang extracts on hepatic cytosolic
glutathione content in normal and sarcoma-180 treated
Balb/c mice."”

"The explanation of the methods of experimental pro—
cedure and statistical analysis is the same as the
footnote of Fig. 1.
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Fig. 5. Effect of doenjang extracts on the activity of
hepatic cytosolic glutathione reductase in normal and
sarcoma-180 treated Balo/c mice."”

The explanation of the methods of experimental pro—
cedure and statistical analysis is the same as the
footnote of Fig. 1.
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Table 3. Effect of doenjang extracts on hepatic cytosolic
y—glutamylcystein synthetase activity in sarcoma-180
treated or not treated Balb/c mice

Activity
Treatment
P/ formed, nmole/mg protein/min

Control 5.30+0.17°
Hexane ext. 5.37+0.13°
Methanol ext. 5.39+0.12°
Boiling ext. 5.38+0.16°
S-180+Control 5.24+0.21°
S-180+Hexane ext. 5.40+0.17°
S-180+Methanol ext. 5.45+0.14°
S-180+Boiling ext. 5.41+0.12°

The explanation of the methods of experimental pro—
cedure and statistical analysis is the same as the
footnote of Table 1.
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