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Experimental liver disease models of rats have many simi

to review experimental liver disease models, with a major
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larities with those of humans, espe-

cially in morphological characteristics. Rat liver disease models can be categorized as models
of hepatic fibrosis, hepatic stem cell and hepatocarcinogenesis. The purpose of this article is

emphasis on morphologic features,

including routine morphological, immunohistochemical, and electron microscopic features.
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Fig. 1. Morphological features of dimethyl-
nitrosamine (DMN) induced hepatic fibrosis.
(A) At 7 days after DMN administration, cen-
trilobular hemorrhagic necrosis is evident. (B)
At 28 days after DMN administration, septal
fibrosis is evident. (C) There are many alpha-
smooth muscle actin (SMA)-positive myofi-
broblasts in fibrotic septal stroma. (D) Elec-
tron microspic examination reveals Ito cells
having cytoplasmic lipid droplets (arrow) at
7 days after DMN administration. (E) Myofi-
broblasts (arrow) have abundant collagen
bundles and subplasmalemmal densities.
(A to B, H&E; C, immunohistochemistry for
SMA; D, E, x4,000).
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Fig. 2. Morphologic features of oval cell activation by 2-acetylaminofluorene/partial hepatectomy (PH). (A) Oval cells are present close to
hepatocytes at limiting plates at 1 day after PH. (B) Small lumens (arrow) are formed by clustered oval cells at 8 days after PH. (C) Oval
cells show features of ductular differentiation; microvilli (arrowhead), tight junctions, and surrounding basal lamina (arrow). (D) Immuno-
histochemistry for proliferating cell nuclear antigen (PCNA) shows proliferating oval cells (arrow) and spindle cells (arrowhead) at 8 days
after PH. (E) Immunohistochemistry for alpha-smooth muscle actin shows meshwork of activated Ito cells around oval cells. (F) Ultra-
structural examination reveals intimate relationship between fat-storing lto cells (I) and oval cells (O). (A to B, H&E; D, E, immunohisto-
chemistry for PCNA, SMA; C, F, x 3,000, x 5,000).
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Table 1. Experimental models of hepatocarcinogenesis in rats
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Table 2. Recommended classification of specific hepatocellu-
lar lesions in rats®

Classification Model Reference
Single agent 1. Long term exposure to azo dyes 35
2. Intermittent exposure to azo dyes 36
3. Exposure to N-nitrosomorpholine 37
4. Exposure to peroxisome proliferators 38
Initiation-Promotion- 1. Chronic enzyme induction model 39
Progression - phenobarbital
2. Resistant hepatocyte model 40
3. Choline-methionine-deficient model 41
4. Exposure of orotic acid 42
Dietary deficiency ~ Choline-devoid low methionine diet 43

without added carcinogens

Category Specific hepatocellular lesions

Clear cell foci

Eosinophilic or ground glass foci
Basophilic foci

Mixed cell foci

Neoplastic nodules Hyperplastic nodules

Hepatocellular carcinomas Well differentiated

Moderately differentiated

Poorly differentiated

With glandular and/or papillary formation
Adenofibrosis

Foci of cellular alteration

Cholangiofibrosis
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Fig. 3. Morphologic features of chemical hepatocarcinogenesis induced by Solt and Farber's method. (A) Altered cellular foci, including
clear cell foci are evident at 1 month after partial hepatectomy (PH). (B&C) Hyperplastic nodule (B) and trabecular hepatocellular carcinoma
(C) are evident at 6 months, 12 months after PH, respectively. (D) Hyperplastic nodule is mulfifocally positive for glutathione S-transferase
placental form (GST-P). (E) Hepatocellular carcinoma cells are strongly positive for GST-P. (F) GST-P positive clustered preneoplastic
hepatocytes are appeared at 7 days after diethylnitrosamine administration. (A to C, H&E; D to F, immunohistochemistry for GST-P).
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