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Abstract

To study the effect of toluene administration on the liver damage, rats were previously fed a low
(casein 7%, LP) or standard(casein 20%, SP) protein diet and for four days toluene(50% in olive oil) was
given at 0.2ml/100g body weight/day to the male rats, and then the degree of liver damage in toluene—
treated animals fed LP were compared with those fed SP. The increasing rate of liver weight/body weight
and the serum levels of xanthine oxidase to the control group were higher in rats fed SP than those
fed LP. The decreasing rate of protein contents in cytosol, mitochondria and glycogen, glutathione
contents of liver to the control group were higher in rats fed SP than those fed LP. In histopathological
findings, the swelling of hepatic cell around the central vein was demonstrated in all the two groups
toluene—treated rats. But the degree of swelling severity in hepatocytes was somewhat higher in rats
fed SP than those fed LP. Therefore it is assumed that the degree of liver damage severity in toluene—
treated animals was higher in rats fed SP than those fed LP.
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Table 1. Composition of experimental diet (g/kg diet)
Ingredients Low protein diet Standard protein diet
Casein 70 200
Corn starch 804.36 674.36
Corn oil 64.85 64.85
Vitamin A and D mixture” 102 102
Vitamin E and K mixture? 2 2
Water soluble vitamin mixture®” 3 3
Vitamin B;5" 1 1
Salt mixture” 40 40
a-Cellulose 20 20

*4190.90Kcal

DVitamin A and D mixture: 51,000 unit of A and 5,100 unit of D dissolved in 100ml of corn oil

2Vitamin 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 chloride 2,000, thiamine hydrochloride 10, riboflavin 20, nicotinic
acid 120, pyridoxine 10, Ca-panthothenate 100, biotin 0.05, folic acid 4, inositol 500, p-aminobenzoic acid 100

MVitamin Bizr Smg of vitamin Bz dissolved in 500ml of distilled water

ISalt mixture: contained(g); CaCOjs 300, potassium phosphate dibasic 322.5, MgSO4 102, Ca-phosphate monobasic 75,
NaCl 1675, ferric citrate 27.5, KI 0.8, ZnClz 0.25, CuSO; - 5H>0 0.3, MnSO4 5, molybdic acid 0.2
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Fig. 1. One month weight gains in rats fed a low or
high protein diet.
Each value is the mean®= S.E. of 10 rats.
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Table 2. Effect of toluene treatment on the weight of liver in rats fed a low or high protein diet

High protein diet

Low protein diet

Groups
Control

Toluene

Control Toluene

Liver wt./body wt.(%) 2.63£0.07

3.36%0.13**

2.46%0.09 2.89+0.03**

The assay procedure was described in the experimental methods

Each value represents the mean*S.E. of 5 rats
Significantly different from control(**p<0.01)

Table 3. Effect of toluene treatment on the liver protein, glutathione(GSH), glycogen contents and serum levels

of xanthine oxidase(XQ) activity

High protein diet

Low protein diet

Parameters
Control Toluene Control Toluene

Protein”

Cytosol 101.23£0.79 91.34£2.26** 97.90%+14.10 97.55+2.40

Mitochondria 59.77*t6.55 49.58+3.06 58.40%= 2.69 62.17+2.60
Glutathione? 347%0.15 2.87+0.31 2.80% 0.16 2.25%0.16"
Glycogen® 67.00£3.10 60.00£391 64.75% 7.36 69.13+3.41
Serum xanthine oxidase” 22.30+1.04 33.97+1.14*** 2527t 099 28.74%+1.24

The assay procedure was described in the experimental methods

Each value represents the mean*=S.E. of 5 rats

*Significantly different from control(p <0.05)
**Significantly different from control(p<0.01)
***Significantly different from control(p <0.001)

Unit; "mg/g. wet. liver, Zumoles/g of tissue, mg/g. wet. liver, “bmoles uric acid formed/min/L of serum
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Fig. 2. Light microscopic findings of liver tissue in toluene or oil treated rats fed a low or standard protein diet.

A: The group fed SP; the lobules and central veins are intact.
B: The group fed SP and treated with toluene; the swelling of hepatocyte around the central vein was

demonstrated.

C: The group fed LP; the lobules and central vein are intact.
D: The group fed L.P and treated with toluene; the swelling tendency of hepatocyte around the central vein is seen.
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