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Pathological examination of spontaneous liver bile duct
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[ Abstract] Objective To examine the incidence and pathological characteristics of spontaneous liver bile duct
hyperplasia in aging rats. Methods Rats were divided into three groups: Group 1, 30 imported Sprague Dawley (SD)
male rats and 30 imported SD females; Group 2, 60 domestic SD males and 60 domestic SD females; and Group 3, 60
domestic Wistar males and 60 domestic Wistar females. The animals were euthanized after feeding for 104 weeks. The
livers were collected for conventional histopathological and immunohistochemical analyses. Results Bile duct hyperplasia
was observed in all groups, with an overall incidence rate of 32. 33% . However, the incidence rate of bile duct hyperplasia
in domestic SD rats was higher than that in the imported SD rats (26.67% vs 1.67% , respectively) , the incidence rate
was higher in domestic Wistar rats than that in domestic SD rats (53.33% vs 26.67% , respectively) , and the incidence
rate was higher in the male rats than that in the female rats (20% vs 12.33% , respectively). Multiple morphological bile
duct hyperplasia findings with fibrosis were seen by pathological examination. We defined three hyperplasia grades to
evaluate the pathological lesions. The incidence rate of lesions in grade I and grade II was 84. 5% , while the incidence of
lesions in grade III was 15.5% . Hyperplasia of oval cells was observed in cases with bile duct hyperplasia, with

differentiation to bile duct epithelium. Conclusions The incidence rate of liver bile duct hyperplasia in aging rats varies
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by species and sex. These data provide a reference for studies on liver bile duct hyperplasia in ageing animals and humans.
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Note. (A). Normal potal area, with small arteries and vein and only three small bile ducts ( x100). (B). Bile duct hyperplasia in the potal area, an
enlarged potal area, and an increased ratio of epithelial nuclear and cytoplasm (x100). (C). No evidence of increased fibrosis from ( B) Masson
staining (x100). (D). Dcreased bile duct hyperplasia, and dcreased epithelial nuclear/cytoplasm ratio. Note the nuclear and cytoplasmic vacuolation
hyperplasia of fibrous tissues, and infiltration of inflammatory cells ( X 100). (E). Some fibrous tissues show proliferative changes compared with
(D). Masson staining ( x100). (F). Bile duct hyperplasia and a significant increase in fibrous tissues. Evidence of epithelial hypertrophy in the left
bile duct, with a crescent or branch anastomosis shape. A glandular tube surrounded by concentric lamellar connective tissue, and monolayer cells
lining the lumen ( which varied in size) , similar to that observed in the small intestines ( x400). (G). Masson staining of (F) ( x400); (H).
Hyaline degeneration in potal area, and disappearance of the bile duct ( x400). (I). Masson staining of (H) (x400). (J). Enlargement of the
region of fibrous tissue proliferation in potal area, with connections to each other, indicating an early stage of liver cirrhosis ( x100). (K). Masson
staining of (J) ( x100). (L). Hyperplasia of oval cells( single or double rows) from potal area to liver lobes. The nucleus of oval cells was oval,, with
deep staining and reduced cytoplasm ( x600).
Figure 1 Histopathological types of bile duct hyperplasia in the aging rats
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Note. (A) Early stage hyperloasia of the bile duct and oval cells ( x400). (B) Hyperlasia of bile duct and fibrous tissues with oval cells
( x400). (C)Hyperlasia of the bile duct and hyaline fibrous tissues with oval cells ( x400); (D) Evidence of oval cell hyperplasia
accompanied with inflammation ( x400) ; (E) The bile duct epithelia and oval cells(but not liver cells) showed a positive cytokeratin
stainning ( x600) ; (F) The bile duct epithilium, oval cells, and liver cells showed a negative vimentin stainning ( X600).

Figure 2 Characteristics of oval cells hyperlasia
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Table 1 Comparison of spontaneous liver bile duct hyperplasia between the male and female rats
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