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ABSTRACT : To compare the severe liver damage with the slight one on the bromobenzene metabolism
in rats, the animal group described as B7 group was induced the stage of slight liver damage with 7
times bromobenzene injection every other day (400 mg/Kg body wt. i.p.), whereas B40 group was in-
duced that of more severe liver damage with bromobenzene 40 times injection as identified with de-
termination of serum levels of alanine aminotransferase(ALT) activity and the histopathological findings.
In the present experimental animal model, the decreasing rate of glutathione(GSH) and the increasing
rate of glutathione S-transferase activity to the control group were higher in B7 group than B40 group.
Furthermore the single dose of bromobenzene was injected to the two groups and sacrificed at 8hr and
the hepatic aniline hydroxylase(AH) activity, GSH content and GST activity were determined. The in-
creasing rate of AH activity to the control was lower in B40 group than B7 group and the decreasing
rate of GSH to the control was also lower in B40 than B7 group. Moreover, B7 group showed the in-
creased activity of hepatic GST to the control whereas B40 group showed the decrease activity of the en-
zyme. And Vmax value in GST was more decreased in B40 group than B7 group.

Key Words : Bromobenzene metabolism, Severe liver damage

L A 2
2 Abd 8l =bollA] £3) 3331 xenobioticsA] A
EA-o] Al A7ztgt A7 EAIE o)A Ql
&2 F*]9] APdeo|rt. Xenobiotics®] UF o8 AF-F
Aol A 7] SA 2 A5 37 9] bromobenzene-2 QI
Aol F2A] k22 A2 crlF Bk 9
& 3AAA] 522l bromobenzene 3,4-oxide® *1E%
o 7+5A1& oF7|(James, 1985; Zheng3} Hanzlik, 1991)
A|Zick a8}y, glutathione S-transferase(GST)2] 2}-g-oi]
2l FEZelx}e] glutathione(GSH) ¥ 3| x££}
2-2 epoxide hydrolaseo]] 2}3) diol e 2 F-E3}x]o]
A2 wiAdE= Z1oF delA qlrh(Boyland®} Chas-
seud, 1969; Thor, 1978; Lee 5, 1990).

g A= o)Al 7, d<F 2 A=A Al
mpel QA L] gatdo] dFge W AL B 3 (Kato,
1977; Hodgson, 1987)=| 32 gl We] Az el &

s
<73
o o

371

7l FutA 1A FHA] ok 9] dialgo] Za(Zilly 5,
1975; Vessey, 1980)3}3, xenobiotics®] &= ul7}7|
7} A& (Williams2} Benet, 1982)%1c}3 ¥ wslal g}
of o) gelxal 2ol uet FHELL HFsH
=772 GAUTE WA FAE A 417171
Ag AeH A-gdd o Abg®}. 22y Blacks}
Billing(1969) % Motayama(1979)= F2A] 7+ed A o]
X xenobiotics2] WA} #e¥l glucuronide £FF A
o gAML AATES FAYGE 2ty gle] =
A o] 2=Atoll ubZ xenobiotics T ALL] Wl Fof Ft A
g5k 71" el daiA = AR =7be] =2 gle AA
ol e,

=RF A AR FEAE] AR 4
- xEF AEelA, o]e} TAUR 7S X £
o] EAFS o} AT e EBo] BB LIEE
7o} olv] 2% A= A T3 FA7)
AL A F2]9 &A)S- ol7| Al 7] = EM%zéo]] &



= 7 ubge] WA vz Yehd Aew
WZPEE, T2l o) oo et AT vl g A

] o] B odFol| 2= 7rAke] A %7} xenobiotics®)
thAbol] ol gt A kg v]Rje=A] A Esls d3te g 7h
%2 fRAR et AEdele] Lddd Fd
A7 B8l eSS st 54 E2e) dA)
Z 2ol 572} 71542 bromobenzene?] Fo 32 ok
7 ka) Al 7]—_&/44 nds TorE
A13]5-E-ol| 4] bromobenzene-d- | Folsloj o]g]
of] #ofsl= cytochrome P45O(CYP)2] 7)%3} o=
aniline hydroxylase (Haugen®} Coon, 1976) ¥A]
GSHe| ges} o) Eikasel GSTS| $4 WEL
2q5j0] 4he vl PARILEA £AELL oA
71 SAEAT A3 Ao Al vz diks

[‘_u..
o N rsL‘

IL X2 = 2y
1. 528 ¥ Hx|
Hold) ARgAlelA Esldk o HAA A7EE 200 g

»st Sprague-Dawley %] 57 8418 H473} F
ggEes bra o At

Table 1. Composition of experimental diet (g/kg diet)

Ingredients Quantity
Casein 200
Corn starch 674.36
Corn oil 54.85
Vitamin A & D mix" 10.2
Vitamin E & K mix” 2
Water sol. vitamin” 3
Vitamin B12)” 1
Salt mix” 40
o-Cellulose 20

4081 Kcal

151,000 unit of A and 5,100 unit of D dissolved in 100 m/ of com oil.

?5g of o-tocopherol and 0.2 g of menadion dissolved in 200 m/ of
com oil

®contained (mg) : choline chloride 2000, thiamnine hydrochloride 10, ri-
boflavin 20, nicotinic acid 120, pyridoxine 10, Ca-panthothenate 100,
biotin 0.05, folic acid 4, inositol 500, p-aminobenzoic acid 100.

95 mg of vitamin B,; dissolved in 500 m/ of distilled water.

“contained (g) : CaCO; 300, potassium phosphate dibasic 322.5, MgSO,
102, Ca-phosphate monobasic 75, NaCl 167.5, ferric citrate 27.5, KI
0.8, ZnCl,; 0.25, CuSO, - 5H,0 0.3, MnSO, 5, molybdic acid 0.2.
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Table 2. Changes in the liver weight per body weight(%) and lev-
cls of serum ALT activity in bromobenzene-pretreated rats

Groups Normal B7 B40
Liver wt./ 3.014+0.06 4.85+0.17*Y 445+0.68
body wt.(%)
Serum ALT*  25.60+6.47 39.70+7.01  268.00+28.52%"

Each value represents the mean +S.E. of 6 rats.

B7 : Intraperitoneal bromobenzene 7 times injection group (one
time every 2 day; 400 mg/kg body wt.)

B40 : Intraperitoncal bromobenzene 40 times injection group (one
time every 2 day; 400 mg/kg body wt.)

*Karmen unit/m/ of scrum

“Significantly different from normal group, "Significantly different
from B7 group. (***; p<0.001)

Fig. 1. Normal 10 weeks rat. The hepatic parenchyme is well preserv-
ed (H&E, x100)

Fig. 2. B7 rat. Balloning degeneration of the hepatocytes are fo-
cally seen (H&E, X 40)

Fig. 3. B40 rat. The hepatocytes show diffuse balloning degeneration
and microfatty change (H&E , X 100)

Fig. 4. B40 rat. Nodular formation of the hepatic parenchyme with
bridging necrosis is seen. The hepatocytes show microfatty change
and balloning degeneration (H&E, x 100)
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Fig. 5. Effcct of bromobenzene retrcatment on  the hepatic mi-
crosomal aniline hydroxylase (AH) activities in bromobenzene-pre-
treated rats. Each value represents the mean+S.E. of 6 rats Other ab-
breviations are the same. Fig. 2. a) Significantly different from cach
control group (***; p<0.001) b) Significantly different from the B7
group (*; p<0.05 ) Unit; p-aminophenol n moles/min/mg protein O :
Control group, [l : bromobenzene retreated group
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Fig. 6. Effect of bromobenzene retreatment on the hepatic glutathione
contents in bromobenzene-pretreated rats. Other abbreviations are the
same Fig. 2. Significantly different from cach control group (*; p<0.05,
*4%: 5e(0.001) Unit; 1 moles/g of liver tissue 0 : Control group, [ :
bromobenzene retreated group
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Fig. 7. Effect of bromobenzene retreatment on the hepatic cytosolic
GST activities in bromobenzene-pretreated rats. Other abbreviations
are the same Fig. 2. Unit; 24-dinitrobenzene-glutathione conjugate
n moles/min/mg protein O : Control group, [[ : bromobenzene re-
treated group
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Fig. 8. Effect of bromobenzene retreatment on the Km and Vmax
value in hepatic GST Each value represents the mean of 5 ex-
periments. Other abbreviations are the same Fig. 2. Each animal
(Normal, B7, B40) were sacrified at 8 hr after bromobenzene re-
treatment and each enzyme specimen was prepared from the pooled
liver in cach group.
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