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Sequential study of liver collagen fibers in diethylnitrosamine-induced hepatocarcinogenesis in rats

ZHOU Chen-jie, GONG Xu-meng, CAI Li, WANG Yan, GAO Yi*
Department of Hepatobiliary Surgery, Zhujiang Hospital, Nanfang Medical University, Guangzhou 510282, Guangdong, China

[Abstract] Objective To observe the sequential changes of collagen fibers in rats with diethylnitrosamine (DEN)-induced
hepatocellular carcinoma (HCC), so as to provide a reference for pathogenesis research of HCC. Methods Fifty male Wistar
rats, weighing 100-120 g, were randomly divided into normal group and HCC model group. The model group was
intraperitoneally administered with 50 mg/kg DEN (0. 1 mL), twice a week for 4 weeks. then once a week for another 10
weeks. The control group was given normal saline (0.1 mL) in the same manner. Finally the rats were sacrificed; the normal
and diseased liver tissues were observed by H-E, Masson and argyrophilic fiber staining. The expression of collagen type | and
type Il mRNA was detected by fluorogenic quantitative PCR; the expression of matrix metalloproteinase (MMP) was examined
by gelatinases spectrometry. Results Cirrhosis was found in rats 5 weeks after treatment with DEN and HCC was induced 14
weeks after DEN treatment; collagen deposition in liver tissues increased in a progressive manner, and the collagen contents in
the HCC tissues was greatly less than that in the adjacent tissues, showing a decreasing trend. The contents of MMP-2 and
MMP-9 in the HCC and adjacent tissues had opposite changes compared with collagen. Conclusion Collagen deposition in
cirrhosis liver tissue is increased during the process of DEN-induced HCC, but it is decreased in HCC tissues in a progressive
manner, which indicates that collagen might be degraded during the progression {rom cirrhosis to HCC.
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Fig 1 Pathological or macroscopic observation of liver tissues

at different time points of hepatocellular carcinoma (HCC) induction

A': Hepatitis-hepatic fibrosis(4 weeks, H-E staining) ; B: Hepatic cirrhosis(12 weeks, Masson staining) ; C: Hepatic cirrhosis

(12 weeks, Ag staining); D: Hepatic cirrhosis (12 weeks, H-E stainning); E: Liver cancer with hemorrhage (18 weeks) ;
F. Tumor thrombus formation(18 weeks, H-E staining). Original magnification: X 100(A), X200(B,D,F)
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Tab 1 Expression levels of collagen type | and type [
mRNA at different time points of hepatocellular
carcinoma (HCC) induction

n=3.x%s

Collagen type [ Collagen type [II

Time

Normal Cancer Normal Cancer

liver tissue tissue liver tissue tissue
0 week 2.09+0.09 1.81+0.05
2 week 2.21+0.04 1.97+0.03
4 week 3.997+0.04 2.6540.08
8 week  16.01740. 06 6.00£0. 10
12 week 29.8240. 16 8.99+0. 10

14 week 37.93+0.06 14.52+£1.50* * 9.1120.04 5.5340.85"
18 week 39.9340.06 6.3244.58** 11.29+0.09 2.45+1.52*
F/t value 127 743.80 2. 946 8 097.301 3. 066
P value 0. 00 0. 042 0. 000 0. 037

* P<C0.05, ** P<C0.01 vs normal liver tissue
3 3 it
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Tab 2 Relative expression levels of matrix metalloproteinases (MMP)-2 and MMP-9 at
different time points of hepatocellular carcinoma (HCC) induction
n=3,r%s
Time MMP-2 MMP-9 Active MMP-2

0 week 27 861.33%+3 100. 33 57 749.33+1 873. 06

4 week 61 760.00+2 378. 36 135 750. 7045 719. 55

8 week 75 473. 6744 605. 61 144 671. 3042 854. 14

12 week 84 588.33+4 086.77 180 634.00+3 190. 79 28 129. 3342 449. 46
14 week 157 190.00+4 517.93 225 921. 0045 074. 65 62 182.33+2 324,99
18 week 167 551.00+3 779.51 239 341. 0041 953. 99 63 175. 675 465,05
F value 623.91 952. 14

P value 0. 00 0. 00
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