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Development of Apoptosis Model and Bioimmune Responses and
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II. Activities of Serum Hepatic Enzyme and Histological Findings
between Apoptosis and Hepatic Tumorigenesis
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ABSTRACT : Hepatic tumorigenesis was induced by ad libitum feeding of diethylnitrosamine
(DEN) only. We could also observe hepatic tumor induction in 100% of DEN treated rats without
any other cocarcinogen. The liver specific enzyme activities (AST, ALT, ALP, v-GTP) were sig-
nificantly increased (P<0.05) in all treated groups compared to control and induced apoptosis
groups. In histopathological analysis, the altered foci, hyperplastic nedules, neoplastic nodules,
adenomas and carcinomas were observed in liver tumors induced by administration of DEN in
rats. Lipopolysaccharide-induced apoptosis in D-galactosamine sensitized mice was investigated
in hepatocytes in vivo. Typical morphological changes of apoptosis were detectable in liver 12 hr
and 24 hr after the injection of Lipopolysaccharide (5 pug) and D-galactosamine (20 mg) to mice.
It was suggested that organ specific enzyme activities and morphological findings might be very
useful for understanding the role of hepatic tumorigenesis including the apoptotic cell death.

Key words : D-galactosamine, Lipopolysaccharide, apoptosis, diethylnitrosamine, hepatic tamorigen-
esis, serum enzyme activities, mouse and rat.
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Table 1. Changes of AST activity in DEN administrated
rats and induced apoptosis mice

Table 3. Changes of y-GTP acitvity in DEN administrated
rats and induced apoptosis mic

Duration of treatment  No. of used Activity
(weeks) (IU/ml)
O* 10 4596+ 1.17
11 12 127.17£56.30%*
12 15 105.88+19.73%*
13 12 107.80139.26%*

* Apoptosis group
**Siginificantly(p<0.05) different within column.
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Table 2. Changes of ALT activity in DEN administrated
rats and induced apoptosis mice

Duration of treatment  No. of used Activity
(weeks) (IU/ml)
0* 10 25.40%2.45

11 12 49,7312 53

12 15 33.9913.22%*

13 12 34.6712.48%*

* Apoptosis group
**Sjginificantly (p<0.05) different within column.
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Duration (weeks) No. of used  Activity (IU/ml)
0* 10 37.24+19.22

11 12 71.67421.51%*

12 15 67.78128.52%*

13 12 71.99136.94**

*Apoptosis group
**Sjginificantly(p<0.05) different within column.
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Fig 1. Numerous apoptotic hepatocytes with condensed
apoptotic bodies are seen in the liver at 24 hrs after D-
galactosamine treatment in mouse. H-E. X50.
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Fig 2. Magnification of central vein area (Fig 1.) Numer-
ous apoptotic hepatocytes with apoptotic bodies or con-
densed nucleus(arrows) are seen. H-E. X50.
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Fig 3. Numerous vacuoles (arrows) are seen on the mid-
zonal arca of hepatic lobules. Hepatocytes with eosino-
philic cytoplasm and nucleus with prominent basophilic
nucleoli are seen in rat liver treated with DEN for 11
weeks. H-E stain, X 200.
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Fig 4. Large and polymorphological hepatocytes with
eosinophilic cytoplasm and densely basophilic mitotic
nucleus or proliferative small round cells (arrows) are seen
at areas on the peripheral area in a lobules of rat liver
treated with DEN for 11 weeks. H-E stain, X 500.
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Fig 5. Several proliferative small round cells (arrows) on
the vacuolated and necrotic areas are seen in a hepatic lob-
ule of the rat liver treated with DEN for 13 weeks. H-E
stain, X?200.

Fig 6. Vacuolated small or large polymorphological hepa-
tocytes with eosinophilic cytoplasm and nucleus with
prominent nucleus or mitotic figures are seen in a hepatic
lobule of the rat liver treated with DEN for 13 weeks. H-
E stain, X200.
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