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Establishment of a rat model with the pathological characteristics of ACLF

ZHANG Tao, LIU Xianjiang, JIANG Cheng, SUN Kewei "
( Department of Infectious Diseases, the First Affiliated Hospital of Hunan University of Chinese Medicine, National Clinical

Research Base of TCM of Liver Disease, Changsha 410007, China)

[ Abstract]  Objective To establish a rat model of acute-on-chronic liver failure (ACLF). Methods On the
basis of immune liver fibrosis induced by bovine serum albumin ( BSA), the rat model was established by intraperitoneal
injection of D-galactosamine and lipopolysaccharide. Histopathology of the liver and intestinal mucosa as well as the
ultrastructure of intestinal mucosa were used to judge whether the rat model of ACLF was established successfully. Results
Eighty-eight percent of the rats produced BSA antibodies after subcutaneous injection of a BSA emulsion within 34 days.
After further injections of the BSA emulsion via the tail vein for 6 weeks, liver histopathology revealed obvious liver fibrosis.
The rat model was established by intraperitoneal injection of 100 wg/kg lipopolysaccharide ( LPS) and 200 mg/kg D-
galactosamine. The liver and intestinal mucosa were examined by hematoxylin-eosin staining and ultrastructural analysis by
transmission electron microscopy. The result were consistent with the pathological characteristics of ACLF. Conclusions
One intraperitoneal injection of D-galactosamine combined with LPS successfully establishes a rat model of ACLF with a
high modeling rate and low mortality, which can be used for further study.
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Note. A, Arrangement of hepatocytes was irregular, a little

fibrous tissue hyperplasia could be seen around the sinuses,
linear short fibrous septa could be seen in the portal area,
separated hepatocyte masses showed different degrees of
regeneration and pseudolobular formation. B, Arrangement of
hepatocytes was regular, the morphology of hepatocytes was
normal, the size of hepatocytes was uniform, the hepatic venules
and portal areas were normal, and there was no obvious
inflammatory infiltration.
Figure 1 Pathological picture of hepatic

fibrosis with HE staining
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Note. A, Extensive necrosis and dissolution of hepatocytes with

a range of more than 2/3, destruction of hepatic cord and
diffuse infiltration of red blood cells. B, Disordered arrangement
of hepatocytes, extensive fusion necrosis and formation of
pseudolobules. A large number of red blood cells with partial
inflammatory cell infiltration were found in the portal area.

Figure 2 HE staining pathological picture of

liver in rats with liver failure
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Note. A, Structure of intestinal mucosa is seriously damaged,
cells are widely dissolved and necrotic, and a large number of
inflammatory cells are infiltrated. B, Structure of intestinal
mucosa is intact, cells are arranged in order, scattered goblet
cells can be seen, intestinal glands are rich, and lumen is
regular. No obvious inflammatory cell infiltration is found.
Figure 3 HE staining of intestinal mucosa in rats

with liver failure
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Note. Normal group ( A/B), Intestinal mucosal hairs were arranged orderly, dense, without defect, with complete cell connection, different

shapes of mitochondria, endoplasmic reticulum and other organelles. Liver failure model group ( C/D), Intestinal mucosal cell structure was

destroyed, microvilli arranged disorderly or even fell off, intercellular space widened, cells lost normal structure, mitochondria swelled, matrix

became shallow, part of the formation of vacuoles, cristae decreased,

disintegrated.

or not developed, endoplasmic reticulum expanded, or even partially

Figure 4 Pathological images of transmission electron microscopy of intestinal mucosa in rats
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