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Various liver diseases are associated with changes in retinoic acid metabolism and
storage. These observations have led to speculation about whether retinoic acid level has
an impact on hepatocarcinogenesis. In this study we have investigated the potential roles
of retinoic acid in the preneoplastic stage of diethylnitrosamine (DEN) induced rat hepato-
carcinogenesis. In addition, we also determined the relationship between retinoic acid sup-
plementation and cell cycle-related proteins such as cyclin D1, cyclin E, CDK4, and p21.
Three-week old female Sprague-Dawley rats were divided in two groups and DEN (50
mg/kg) was injected intraperitoneally twice in 1 week. And then, all rats received 0.5
ml/kg carbon tetrachloride (CCly) injection for 4 weeks. Phenobarbital was also treated
during 10 weeks, after CCls injection. In test group, 0.0012% all-trans retinoic acid was
added to the AIN76 diet and treated during the experimental period. All animals were
sacrificed 10 weeks after CCly treatment. The results show that retinoic acid supplemen-
tation increases in glutathione-s-transferase placental form positive (GST-P") foci number
and area compared with control group. Proliferating cell nuclear antigen index was also
increased by retinoic acid supplementation. However, liver collagen contents and cell
cycle related proteins such as cyclin D1, cyclin E, CDK4, and p21 do not changed. These
results demonstrate that retinoic acid may have promoting effect on DEN induced rat
hepatocarcinogenesis. Additional studies are needed to understand the mechanism of the
promoting effect.
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Fig. 1. Experimental design.

Table 1. Diet composition

Component Amount (%)
Corn starch 50
Cellulose 5
Casein 20
DL-methionine 0.3
Sucrose 15
Corn oil 5
Salt mixture' 35
Vitamin mixture” 1.0
Choline chloride 0.2

'AIN-76A mineral mixture, AIN-76A vitamin mixture.
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Table 2. Body weight, liver weight and relative liver weight

Body weight (g) Liver weight (g) Liver/body weight (g)
DEN+CCly 317.3£24.7 14.943+1.678 4.710+0.307*
DEN+CCl4+tRA 307.8£26.1 13.399+1.580 4.362+0.473
Control 334.3£32.0 13.453+1.979 4.010+0.266

*significantly different from control at p<0.05.
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Fig. 2. Effect of retinoic acid on liver collagen content. . L . . .
Fig. 3. Effect of retinoic acid on GST-P" foci number

and area. *significantly different at p<0.05, **signi-
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Fig. 5. Effect of retinoic acid on cell cycle related
proteins.
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