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Effect of Toluene Application to Skin on the Enhancement of Liver Injury
in CCl4-Pretreated Rats
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To evaluate an effect of toluene application to skin on the enhancement of liver damage in CCly-pretreated rats,
toluene (35 mg/cm”) was sequentially applied for 5 days to the skin of liver damaged rats with CCl, (6 times every other

day: 0.1 ml’/100 g body weight-50% CCl, in olive oil).

On the basis of the functional and morphological findings in rat liver, appling toluene to the skin in liver damaged
animals led to the more enhanced liver damage. In addition, by applying toluene to skin of liver damaged rats, the
hepatic cytochrome P450 content was somewhat more increased, but the hepatic benzylalcohol dehydrogenase activity
was significantly decreased (P<0.001), whereas benzaldehyde dehydrogenase activity was not statistically changed.

In conclusion, the toluene application to skin in liver-damaged rat led to enhancement of liver injury that may be due

to the accumulation of toluene metabolite in liver.
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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

liver damaged rats induced with CCl,

Group parameters Control CCly-treated group Toluene-applied group pretreated with CCl,
LW/BW (%) 3.2510.03 4.9510.48 5.36£0.45™
Serum XO 9.70£0.50 25.154£3.85™% 44.334+6.35™ ")
Serum ALT 30.51+0.45 150.15£17.25™") 436.121£64.30"9"0)

Each value represents the mean=®S.E. of 7 rats. #; Significantly different from the control. ®; Significantly different from the CCl,-treated

rats. (*; P<0.05, **; P<0.01, ***; P<0.001)
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Fig. 1. Micrographs of liver tissue in rats, H&E stain. a) control
group; The tissue structure was intact. C: central vein, scale bar=
100 pm. b) CCl +treated group; Necrotic cells (arrow were found
in the central zone and intracellular vacuolization of hepatocytes
was shown in the central zone to the mid zone. C: central vein,
scale bar=100 pm. ¢} Toluene-applied group pretreated with CCly;
Formation of centrilobular necrotic (arrow) zone was shown with
infiltration of inflammatory cells and congestion. C: central vein,
scale bar=100 um.
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Fig. 2. Effect of the toluene application to rat skin on the he-
patic cytochrome P450 content in CCly-pretreated rats. 2 ; Signi-
ficantly different from the control (*; P<0.05). [J; Control. [;
CCl,-treated group. M, Toluene-applied group pretreated with
CCl,
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Fig. 3. Effect of the toluene application to rat skin on the hepa-
tic benzylalcohol dehydrogenase activity in CCls-pretreated rats.
9 Significantly different from the control. ® ; Significantly dif-
ferent from the CCly-treated rats (*; P<0.05, ™ ; P<0.001). [J;
Control. [I; CCl,-treated group. M; Toluene-applied group pre-
treated with CCl,
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Fig. 4. Effect of the toluene application to rat skin on the hepa-
tic benzaldehyde dehydrogenase activity in CCl,-pretreated rats.
9 ; Significantly different from the control (" ; P<0.001). {J;
Control. [lI; CCl,-treated group. HE; Toluene-applied group pre-
treated with CCl,
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