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Quantitative study on morphologic features and proliferative activity during DEN-in-

duced hepatocarcinogenesis in rats
ZHANG Xin-li SHI Jing-quan, BIAN Xiu-wu (Research Institute of Pathology; Southwest Hospital Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To explore the relationship between mophologic evolution and pwliferative activity during hepatocarcinogenesis in rats.
Methods Imaging analysis technique was used to detect the morphologic pamameters of cells in hepatic lesions in both Solt Farber model and
diethylnitrosamine ( DEN)-induced liver cancer model. Immunohistochemistry was employed to detect pwliferating cell nuclear antigen (PCNA) and
bromodeoxyuridine (BrdU). Results The oval cells were identified as irregular small proliferating cells in size of one-eighth of and with a nucleus/
cytoplasm ratio of 6 times of the normal hepatocyte by image analysis. The morphometnic parameters of basophil hepatocyte in precancewus foci and
nodule were similar to those of the liver cancer cell. PCNA and BrdU positive cells were mainly localized within the poliferative foci and hepatocel lu-
lar carcinoma (HCC) tissues. There was a better consistency beween the development of hepatic lesions and cellular pwoliferative activity. Conclu-
sion The morphologic evolution is clesely related to proliferative activity during hepatocarcinogenesis in rats.
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Fig1 A hyperplastic basophlic hepatocyte focus in the liver. Initiation model 4 weeks after DEN injection (HEX200)

(HEX 200)
Fig2 A number of hyperplastic small cell foci chiefly oval cells, could be seen in the liver. Initiation model
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Tab1 Morphometric parameters of various types of lesion cells(* m? x +s)
Cell type Cell area Nucleus area Cytophsm area Nuce/ Cyt Shape factor
Oval cel 30.21+8. 93 16. 3716. 47 13. 8545.75 1.3940. 75 0. 3140. 27
Proliferating bile duct epi. 29.49+5. 67 15. 14£3. 24 14. 35+3.65 1.10£0. 30 0. 461-0. 23
Basophilic hepatocyte 223.864+25.62 " 60. 84+5. 82 163. 4+25.11 " 0.38+0.08 " 0. 64+0. 06 **
Hyperplastic hepatocytes 228.031+49.52 " 59. 63£10. 51 ** 168. 38+45.01 " 0.37£0. 127 0. 71£0. 09 **
HCC cells 281.11+60.84 "7 82. 7715, 3457 198. 30+50.52 " 0.4340. 1287 * 0. 68+0. 09 **
Nomal liver celk 245.39+38.87 ** 38. 7012, 94 ** 200. 03£16.45 ** 0.2240. 09 ** 0. 7940. 07 **
*%, P<C0.01 vs oval cell or proliferating bile duct epi; £\ P<C0.01 vs nomal liver cells
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(Post injection PCNA s
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of DEN, week) e o Oval cell foci pad " 18
and not e and no e
PCNA s 4
4 3. 776£1.002 3.888+0.911 0.0542+0.0198
A \ s . PCNA
5 4. 298+0.808 5.290+1.076~ 0.0808+0.03214
10 1. 692£0.3197  2.4244£0.7812  0.02522£0.0073 7 BrdU 3.
15 ND 1.702£0.578 ND / ’
20 ND 1.5180. 664 ND PCNA ) , 4
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Fig 3 BrdU paositive cells among oval cells foci (ABCX 200)
4 ( ): PCNA (ABCX 200)
(ABCX 200)

Fig4 Hepatocelluar carcinoma of the rat (solid type): Numerous PCNA positive cells within a cancer nodule

3 PONA BrdU
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Tab3 PCNA and BrdU labeling numerical density
in preneoplastic lesions (<X 10%/ mm? x +s)

Time point Hepatic cell fod and nalule Oval cell foci
(pastineectian
of DEN week) PCNA BrdJ PONA BrdJ
4 13340.2% 0.60610. B3 2.272H0. 93 0.53%40. 211
5 115740.5.8 0.7510. 271 2.658+0. B2 1180, 4728
10 020010, B2 0.11820.070%%  0.51810. 270755 0.12+0. (567X

A, P<0.05, AN P<0.01 vs 4 weeks; F5F: P<<0.01 vs 5 weeks
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