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[Abstract] Objective To establish a diethylnitrosamine-induced (DEN-induced) rat in situ liver cancer
model, and to evaluate its pathological characteristics and its application value in transarterial chemoembolization
(TACE) therapy. Methods A total of 60 Sprague-Dawley(SD) rats were used in this study. The DEN of 0.01%
concentration was orally administered to all the experimental rats to induce in situ liver cancer. The
experimental rats were divided into tumor model group(n=40) and TACE treatment group(n=20). For the rats of
tumor model group, liver MR imaging was performed once a week, which started from the 6th week after DEN
administration, and every 5 randomly selected rats were sacrificed each time when the diameter of liver
nodule reached 0.2 ¢cm and 0.5 ¢m large. The liver samples were macroscopically examined, and after HE and
Masson staining microscopical examination was performed. The remaining rats continued to receive liver MRI
weekly and lung CT examination ones every 2 weeks to check the status of tumor growth and metastasis, and
the survivals of rats were recorded. For the rats of TACE treatment group, laparotomy chemoembolization
through retrograde catheterization via gastroduodenal artery was performed. The technical success rate,
procedure-related mortality were documented. At 3 and 7 days after treatment, the rats were sacrificed and the

tumor necrosis was evaluated. Results In tumor model group, the median induction time of liver nodule
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diameter reaching 0.2 cm was 8 weeks(7, 10 weeks). The macroscopic examination showed that the liver volume
was enlarged, the tumor lesions presented as grey-white tiny nodules. After HE staining, in the liver
parenchyma the inflammatory cell infiltration, formation of false lobules, and larger, darker-stained tumor
nucleus were observed. After Masson staining, small amount of collagen fibers was demonstrated. The median
induction time of liver nodule diameter reaching 0.5 cm was 11 weeks(10, 12 weeks). Macroscopically, the liver
volume was reduced with numerous nodules on its surface. HE staining demonstrated the formation of false
lobules, and Masson staining revealed that the collagen fibres were increased. Extrahepatic metastases were
detected in some rats. The median survival time was 13 weeks after induction(8, 20 weeks). In TACE treatment
group, DSA confirmed that the tumors were hypervascular lesions. The technical success rate of TACE was
68.8% (11/16), the operation-related mortality was 8.8% (3/16). The postoperative 3-day and 7-day necrosis
rates were (48.16+2.65)% and (50.36+2.92)% respectively. Conclusion DEN-induced rat in situ liver cancer

model better mimics the histopathological characteristics of human liver cancer, which can be used in TACE
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operation, and this model is an ideal animal model for interventional research.
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