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Effect of Toluene Application to Skin on the Liver Injury in Rats
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To investigate an effect of the topical toluene application to rat skin on the liver injury, toluene (35 mg/cm?) was
sequentially applied for 3 or 5 days to rat skin and then the animals were sacrificed.

5 day toluene-treated rats showed the slight increase of liver weight per body weight (%) compared with control.
Serum levels of xanthine oxidase and alanine aminotransferase activity were significantly increased both in 3 days and 5
days toluene-treated animals compared with control. In the histopathological findings, cytoplasmic degeneration of
hepatocytes around the central vein was noted in the liver of rats applied with toluene to the skin. These results indicate
toluene application to rat skin leds to somewhat slight liver injury. On the other hand, the hepatic benzylalcohol or
aldehyde dehydrogenase activities were significantly decreased by toluene application to rat skin.

In conclusion, the liver injury was induced by toluene application to rat skin, and it can be hypothesized that
accumulation of benzaldehyde in liver cell may be responsible for liver injury.
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Table 1. Effect of the toluene application to rat skin on the liver weight per body weight (LW/BW, %), serum ALT and XO activities in rats

"Group findings Control 3 day toluene-treated group 5 day toluene-treated group
LW/BW (%) 3.05+0.20 3.0610.21 3.15£0.25
Serum XO 8.4510.41 11.8340.60™"9™ 21.18+2.67™
Serum ALT 20.04+1.66 3295+3.51"9"0 71.94+8.25™"

Each value represents the mean+S.E. of 7 rats, ?; Significantly different from the control.
B. Significantly different from the 5 day toluene-treated rats, (*; p<0.05, **; p<0.01, ™; p<0.001)

Fig. 1. Light microscopic photographs of liver tissue in rats
(H&E stain, scale bar =100 pm. a) Normal group: The tissue
structure was intact. C: central vein, P: portal vein. b) Toluene-
applied group: Vacuolization and cytoplasmic degeneration of he-
patocytes arround the central vein were noted. C: central vein
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Fig. 2. Effect of the toluene application to rat skin on the hepatic
CYP content in rats. Each value represents the meantS.E. of 7
rats.

{J; Control [; 3 day toluene-treated group M; 5 day toluene-
treated group
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Fig. 3. Effect of the toluene application to rat skin on the
hepatic BADH activity in rats. Each value represents the meant
S.E. of 7 rats.

9, Significantly different from the control (**; p<0.01)
[3; Control [ll; 3 day toluene-treated group M; 5 day toluene-
treated group
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Fig. 4. Effect of the toluene application to rat skin on the
hepatic BALDH activity in rats. Each value represents the mean=t
S.E. of 7 rats.

3. Significantly different from the control (**"; p<0.001)
Y. Significantly different from 5 day-toluene treated group
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(J; Control [; 3 day toluene-treated group M; 5 day toluene-
treated group
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