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Abstract
AIM: To define diethylnitrosamine-induced hepatic
precancerous lesions with atypia index in rats.

METHODS: After normalization of the body
weight, 100 male Wistar rats were equally and
randomly divided into five groups and were in-

traperitoneally injected with different doses of
diethylnitrosamine in normal saline (0, 25, 50, 75,
100 mg/kg) twice weekly. The rats in each group
were further divided into 10 subgroups with end-
points ranging from d00 to d126 with an interval
of 14 days. Liver samples were fixed, sectioned,
and stained with hematoxylin and eosin. After
being evaluated pathologically, the volume ratios
of portal triad (R;), hepatic cord (R,) and hepatic
nucleus (R;) were obtained under an Olympus
microscope with 10-, 20-, and 40-amplification,
respectively, by use of Image-Pro Plus software.
Hepatic mitotic figures were counted under high
magnification. The atypia index of hepatocytes
was calculated as the volume ratio of nucleus to
cytoplasm in precancerous lesions using the for-
mula [(1-R,)-1-(R,)-1-(R5)]. By using Graph Pad
Prism version 4 for Windows, the half effective
durations and the area under curve of the atypia
indexes were regressed in Sigmoidal time-re-
sponse (variable slope) from the logarithm of end-
point hours [11.4 + Time (d) x24 h/d] for each of
5 doses, so did the half effective doses of the area
under curves from the logarithm of dosages [10 +
Dose (mg/kg) x1 000 (ug/kg)]. The atypia indexes
were regressed linearly with the mitotic counts to
confirm their specificity in predicting hepatic car-
cinogenesis.

RESULTS: From the atypia index of hepatocytes
(corrected volume ratio of nucleus to cytoplasm),
the half effective durations of diethylnitrosamine
at 0, 25, 50, 75, and 100 mg/kg to induce hepatic
precancerous lesions were 70 347, 1734, 1 536,
1530 and 1183 h, respectively. The areas under
curves were 0.0064, 0.0084, 0.0123, 0.0165 and
0.0167 [(atypia index) x log(h)], respectively.
From the area under curve, the half effective
dose of diethylnitrosamine to induce hepatic
precancerous lesions was 48.225 mg/kg. The
atypia indexes in rats treated with 50 mg/kg
diethylnitrosamine correlated positively with mi-
totic counts in hepatic precancerous lesions (y =
0.0023x-0.0056, r = 0.9217, n =10, P < 0.01).

CONCLUSION: The atypia index might be used to

define hepatic precancerous lesions. A rat model
of hepatic precancerous lesions could be replicated
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by intraperitoneal injection of diethylnitrosamine
at a dose of 48.225 mg/kg twice a week for 9 wk.
The specificity of the model to predict hepatic car-
cinogenesis can be confirmed with mitotic counts
in hepatic precancerous lesions.

Key Words: Diethylnitrosamine; Hepatic precancer-
ous lesion; Atypia index; Mitosis; Morphometry
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K210, 20, 40EHETFILERX(R). I
% (R,). FF @M Az(R,) 89 AR A R bl WL
104 S 1E4LALE T oo 48, A S
FAMEFEFL(E, = (1-R,) '*(R,)*(R,)"]. Prism 4%k
P )a “ TR AR RO R IR W
Akl A MK T aR, tmFEHAE T am
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BonER2), ARARFAME. Hp, SR A5
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3 11E
T 270 BT 2 5 B A R e ™ =R, W ok AT A AL
FE AR R, W e 2 g o A IR e
SRRV AN, VAR, dEFRRRRAS, DA D
UG DR FL 7 A S N, e A AT A W A
ST JTT 400 P PR 988 TR AR R AIE 7 22 Bl T Je A7
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[ PACE X1

0
FE(mg/kg)  B7E(log(h) CBRR) 1;;\'(;52‘ FEBIRRR,) SEEERIA)  BEEREP/)
0 1.056905 0.0009 0.3991 0.0009 0.0021 0/2
2.640830 0.0009 0.4294 0.0010 0.0023 0/2
2.834675 0.0011 0.5066 0.0015 0.0030 0/2
3.008345 0.0011 0.5143 0.0017 0.0034 0/2
3.132067 0.0020 0.5696 0.0019 0.0033 0/2
3.228246 0.0020 0.56782 0.0022 0.0037 0/2
3.306939 0.0035 0.4176 0.0016 0.0038 0/2
3.373637 0.0033 0.4858 0.0019 0.0040 0/2
3.431267 0.0034 0.5008 0.0021 0.0042 0/2
3.482216 0.0035 0.5159 0.0031 0.0061 0/2
25 1.056905 0.0009 0.4585 0.0009 0.0020 0/2
2.540830 0.0010 0.56127 0.0010 0.0020 0/2
2.834675 0.0013 0.5581 0.0020 0.0035 0/2
3.008345 0.0018 0.5771 0.0031 0.0053 0/2
3.132067 0.0023 0.6489 0.0042 0.0064 0/2
3.228246 0.0033 0.6533 0.0057 0.0087 0/2
3.306939 0.0035 0.6636 0.0059 0.0090 0/2
SI/I7 0.0039 0.6691 0.0061 0.0092 0/2
3.431267 0.0041 0.6822 0.0073 0.0108 0/2
3.482216 0.0043 0.6951 0.0081 0.0117 0/2
50 1.056905 0.0006 0.4726 0.0013 0.0027 0/2
2.540830 0.0032 0.4205 0.0014 0.0033 0/2
2.834675 0.0086 0.5293 0.0024 0.0046 0/2
3.008345 0.0092 0.5913 0.0051 0.0087 0/2
3.132067 0.0095 0.6802 0.0061 0.0091 0/2
3.228246 0.0098 0.6743 0.0075 0.0113 0/2
3.306939 0.0101 0.7007 0.0086 0.0125 0/2
SI/I7 0.0107 0.6377 0.0092 0.0145 0/2
3.431267 0.0149 0.8235 0.0118 0.0145 0/2
3.482216 0.01565 0.7986 0.0122 0.01565 1/2
75 1.056905 0.0008 0.5089 0.0015 0.0029 0/2
2.540830 0.0018 0.5330 0.0019 0.0036 0/2
2.834675 0.0111 0.6107 0.0054 0.0090 0/2
3.008345 0.0092 0.6822 0.0071 0.0105 0/2
3.132067 0.0109 0.7848 0.0106 0.0137 0/2
3.228246 0.0097 0.7779 0.0133 0.0173 0/2
3.306939 0.0116 0.8084 0.0146 0.0183 0/2
BI/I7 0.0124 0.7630 0.0164 0.0218 0/2
3.431267 0.0172 0.8346 0.0178 0.0216 1/2
3.482216 0.0179 0.8352 0.0184 0.0224 1/2
100 1.056905 0.0010 0.4129 0.0012 0.0030 0/2
2.540830 0.0011 0.4241 0.0014 0.0032 0/2
2.834675 0.0043 0.4833 0.0040 0.0083 0/2
3.008345 0.0073 0.5900 0.0077 0.0131 0/2
3.132067 0.0119 0.6294 0.0093 0.0150 0/2
3.228246 0.0162 0.6230 0.0109 0.0178 0/2
3.306939 0.0188 0.75628 0.0144 0.0195 0/2
SI/I7 0.0190 0.7751 0.0164 0.0216 1/2
3.431267 0.0217 0.8012 0.0175 0.0224 2/2
3.482216 0.0224 0.8347 0.0184 0.0225 2/2
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