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ABSTRACT — Diethylnitrosamine (DEN) is known as a potential hepatic carcinogen by single
administration. This study was designed to measure the effects of DEN-induced cell damage on
the triglyceride and cholesterol concentration in the liver, excluding dietary effects. Fertilized
chicken eggs, 10 days before hatching, were randomly divided into three groups (n=20) and each
egg was injected 10 pl of corn oil (vehicle control), 5 ug of DEN/10 w/ and 10 pg of DEN/10 ul
into yolk via air sac. After 48 hr and 96 hr incubation, the damage of the chick-embryo liver cell
was investigated by electron microscopy and by measuring the concentration of lipid components
(total cholesterol, free cholesterol, phospholipid and triglyceride). For eggs administered 10 ug of
DEN and incuvated 96 hr, in hepatocyte, the nucleus membrane was roughed, the size of
nucleolus was apparently increased and euchromatin was accumulated. Mitochondria were
condensed and cristae, located mitochondrial inner membrane, were obscured. Additionally, the
levels of triglyceride and cholesterol classes were significantly increased depend on the amount
of DEN and incubation time. Especially, triglycerides were notably increased in the group
treated with 10 ug DEN at 96 hr, but phospholipids, component of cell membrane, were decreas-
ed with significance. As a conclusion, carcinogen induced hepatic lesion was correlated with the

changes in lipid component of liver.
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Fig. 1. A cut view of egg with needle inserted.
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Fig. 2. Electron micrograph of nucleus in hepatocytes
from control 16 days old chick-embryo (A) and
diethylnitrosamine 10 pg per egg treated and 4
days incubated 16 days old chick-embryo (B). N,
nucleus; NI, nucleolus; Ld, lipid droplet (x20,000).
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Fig. 3. Electro micrograph of nucleus in hepatocytes from
control 16 days old chick-embryo (A) and diethyl-
nitrosamine 10 pug per egg treated and 4 days in-
cubated 16 days old chick-embryo (B). M, mito-
chondria (< 31,000).
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Table 1. Contents of total cholesterol in liver of chick-em-

bryo treated with diethylnitrosamine (mg/g)
Time following treatment
Group p-value
48 hr 96 hr
Control 37403 25+0.7° NS
DEN 5 mg/egg 32+0.2° 4.1+0.6° NS

DEN 10 mglegg  4.4+03"  3.8+02° NS

Means in the same column not sharing a common superscript
letters are significantly different (=0.05): the results of all
treatment groups classified by dose and control group were
analyzed by ANOVA with Duncan's multiple range test for
variable. The changes by the time in the treatment groups
and control group were analyzed by Student's #test (0.=0.05).
All data are given as mean standard error. Hours indicates
the sampling time following single intraovo injection.
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Table 3. Contents of triglyceride in liver of chick-embryo

bryo treated with diethylnitrosamine (mg/g) treated with diethylnitrosamine (mg/g)
Group Time following treatment p-value Group Time following treatment pvalue
48 hr 96 hr 48 hr 96 hr
Control 1.7+0.1°  1.6+0.1° NS Control 44+02'  52+0.7 NS
DEN 5 mg/egg 19+0.1"  24+02° 0.02* DEN 5 mg/egg 120+02°  11.8+1.2° NS

DEN 10 mg/egg  3.0+£04"  3.6+1.0° NS

DEN 10 mglegg  12.5+13°  306+17  0.0036*

Means in the same column not sharing a common superscript
letters are significantly different (0=0.05): the results of all
treatment groups classified by dose and control group were
analyzed by ANOVA with Duncan's multiple range test for
variable. The changes by the time in the treatment groups
and control group were analyzed by Student's #test (o= 0.05).
All data are given as mean standard error. Hours indicates
the sampling time following single intraovo injection.

Means in the same column not sharing a common superscript
letters are significantly different (=0.05): the results of all
treatment groups classified by dose and control group were
analyzed by ANOVA with Duncan's multiple range test for
variable. The changes by the time in the treatment groups
and control group were analyzed by Student's ttest (o= 0.05).
All data are given as mean standard error. Hours indicates
the sampling time following single intraovo injection.
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Table 4. Contents of phospholipid in liver of chick-em-

bryo treated with diethylnitrosamine (mg/g)
Time following treatment
Group p-value
48 hr 96 hr
Control 89+03"  9.0+03° NS
DEN 5 mg/egg 10.7+0.3°  10.6+0.2° NS

DEN 10 mg/egg  11.2+0.1"  85+0.1° NS

Means in the same column not sharing a common superscript
letters are significantly different (0:=0.05): the results of all
treatment groups classified by dose and control group were
analyzed by ANOVA with Duncan's multiple range test for
variable. The changes by the time in the treatment groups
and control group were analyzed by Student's #-test (o= 0.05).
All data are given as mean standard error. Hours indicates
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