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An Effect of Bromobenzene Treatment on the Liver Damage of Rats
Previously Fed Low or High Protein Diet
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Abstract

To evaluate an effect of dietary protein on the liver damage, the bromobenzene was intraperitoneally inject-
ed to the rats fed a low or high protein diet and then the liver weight per body weight and serum levels of alan-
ine aminotransferase (ALT) activities were determined to demonstrate the differences in liver damage between
the groups fed low or high protein diet. Hepatic aniline hydroxylase (AH), glutathione (GSH) content and glut-
athione S-transferase (GST) activity were also determined to clarify causes of liver damage between the two
groups. Increases of liver weight per body weight and serum ALT activities were higher in bromobenzene treat-
ed rats fed low protein diet than those fed high protein diet. The increasing rate of hepatic AH activity was hig-
her in bromobenzene-treated rats fed low protein diet than that in those fed high protein diet. Furthermore, hep-
atic glutathione contents and GST activities in bromobenzene-treated rats were higher in rats fed high protein
diet than those fed low protein diet. In case of control group, the hepatic glutathione content and GST activity
were also higher in rats fed high protein diet than those fed low protein diet.
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Table 1. Composition of experimental diet (g/kg diet)

Ingredients Low protein diet High protein diet
Casein 70 200
Corn starch 804.36 674.36
Corn oil 54.8 54.8
Vitamin A and D mixture” 10.2 10.2
Vitamin E and K mixture® 2 2
Water soluble vitamin

mixture® 3 3
Vitamin B2 1 1
Salt mixture® 40 40
a-Cellulose 20 20

4190.90.Kcal

»Vitamin A and D mixture : 51,000unit of A and 51,000unit
of D dissolved in 100ml of corn oil

"Vitamin E and K mixture : 5g of a-tocopherol and 0.2g of
menadion dissolved in 200ml of corn oil

“Water soluble vitamin mixture : contained (mg) : choline ch-
loride 2,000, thiamine hydrochloride 10, riboflavin 20, nico-
tinic acid 120, pyridine 10, Ca-panthothenate 100, biotin 0.
05, folic acid 4, inositol 500, p-aminobenzoic acid 100

“Vitamine B12 : 5mg of vitamin B12 dissolved in 500mi of dist-
illed water salt mixture : contained (g) : CaCOs3 300, potassi-
um phosphate dibasic 322.5, MgSQOs 102, Ca-phosphate mo-
nobasic 75, NaCl 167.5, ferric citrate 27.5, KI 0.8, ZnCl2 0.25,
CuSOs - 5H20 0.3, MnSOs 5, molybdic acid 0.2

Z71¢ 2elslo] ARA7) §F] o] Bromobenzene Foj7} &l WXle A& 895

24 = ) aol ALESISich.
HE ALT #AMZEH
H A ALT &4 &8 Reitmana} Frankel2] v} o)

o HA3lgdos, AAgADNE A Imid Kar-
men unit™ = X A]3}gic}.

Zt==lo| aniline hydroxylase EMZH

4 B anilined 71A 2 sl 37°CollA] 15
43

27 uk2-A17] & §-25 = p-aminophenol & phenol
Alefo g A Al A 640nmoll A FF =8 533t Bi-

dlacks} Lowrye] v el E3le] At A
ool 22 Z4 Sl IR-E A Imge] 14
b Zo) uh-8-3le] Z)A 2 HE] WA E p-aminophenol
2] oF-& nmoleE F A3}t

Zt== 9| glutathione &2t&%

k2= dA S el dg 4uES 7He R glass
teflon homogenizer2 vt 3le] 7t <Y 20% w/vE
atE thg o] A& glutathione §F8F&A] of] AFE-3}143 Tt
Glutathione®] §-2k-2- Ellmane] B} '?¢]] F3}o] 5,5 -
dithio-bis (2-nitrobenzoic acid)Z B A1 A 51 73F 412
nmef| 2} &2 shd ok

== glutathione S-transferase2| MEXN

Glutathione S-transferase2] Al &3)-2- Habig 2]
vl el Z3) 7] 4l 1-chloro-2,4-dinitrobenzene 1
mM, glutathione TmM 2 0.1M potassium phosphate
buffer (pH 6.5)el A= afo] AN 3HA17 uk-5-
S 25°CollA] 1057} vk8-A1A A A= glutathione-2,4-
dinitrobenzene conjugated 3} 340nmel| 4] 12 F-qt
o] A= conjugate] k-2 nmoleZ el it

sz ko Lowry $2] vl've] F38}e] bovine
serum albuming T FE 0 2 5}o] =33}
Qdojzl ZF -G HEA Azt ded
7 %o = student t-7) A W of] &) s}e] A s}k,



896 At

A 2ok 7k Ao ) o] 4] HP-& bromobenzene §-of
o] WA Bt ok 61% Fo % FvHE Hodow, LP
T Folst 2 Al of 64% F7FskAd

-
o e
fon

romobenzene-2-

o}, ZhsAbA] 7 B Al o] ZrbEivks A ALT &H4 e e
LPF-oll & bromobenzene %o Fro] o 33kl B]s}o] 2k
130%2] f-2]3t Z71-5 wolov, HPF o4& brom-

obenzene F-of o] o ol ] dke] ok 61% Z7}E ¢l
t} (Table 2). w}eba] bromobenzene ¥of 2 ol &} 7k #)
2 HA ALT 34 Zohgo) HPE B LPito] 4] v}
ebd & o 4 9lgdch e = & bromobenzeneel 2] gk
7kl A7) LPFo} HP 2o} 7] vhebds A4}

300+ :
o i<
280 ®—@ : Low protein diet - | .
O—O : High protein diet JI
.. 220~
CRN
z |
|
g?ﬂﬁ(
“ 140
e
100
T o — . : L
6 9 12 15 18 21 24 27 30

Days
Fig. 1. One month weight gains in rats fed a low or high pro-
tein diet.
Each value is the mean +S.E. of 12 rats.
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Table 2. Effect of dletary protem on the liver welght per body weight (%), and serum ALT activity in bromobenzene treated rats

Low protein diet

High protein diet

Croups —
C(mtroi Bromobenzene Controf Bromobenzene
Liver/body wt. 3.35+0.12 5.49 £ Q.26%%* 3.01.£0.06 4.85 (.1 7%Fx
19.22 +4.73% 44.51+6.90 25.6016.47 39.70+7.01

Serurmn ALT*

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

“Significantly different from the control group (*p < 0.05, ***p.0.001),

"Karmen unit/ml of serum

Table 3. Effect of dietary protein on the hepatic aniline hydroxylase (AH) activity in bromobenzene

Low protein diet

High protein diet

Groups
Control

Bromobenzene

Control Bromohenzene

Liver AH activities 19.80=5.12 40.56 2 3.

1gens 26.501.32

32.86+5.01

Other abbreviations are the same as in table 2, Aniline hydroxylase activities unit : p-aminophenol nmoles/min/mg protein

**»Significantly different from the control group (p <0.01)
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Table 4. Effect of dietary protein on the hepatic glutathione (GSH) content and glutathione S-transferase (GST) activities in

bromobenzene treated rats

Low protein diet

High protein diet

Groups
Control

Bromobenzene

Control Bromobenzene

2.80+ 0.16
615.98+173.69

GSH(umoles/g wt. liver)
GST (nmoles/mg protein/min)

3.05+
622.20+284.23

5.25+ 0.87
952.51+£72.61

0.24 3.73+ 0.14*
750.01+97.90

Other abbreviations are the same as in table 2, *Significantly different from the control in low protein diet group
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