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Background: Cirrhotic animal models are useful in studying complications of chronic liver disease. The authors chronologically
investigated the effect of thioacetamide (TAA), administered intraperitoneally and adapted individually to weight changes,
focusing on the optimal moment to obtain typical features of cirrhosis.

Material and Method: Male Wistar Rats,150-200 g, were intoxicated three times per week with TAA of 200 mg/kg for 4, 8,
12 or 16 weeks (n = 8 per group), respectively and compared with age-matched controls (n = 4 per group). The individual
body weight and liver function test were also measured in each group. Liver samples from each group were histologically
stained with Sirius red in order to identify the degree of liver fibrosis.

Results: Rats intoxicated for 4, 8, 12 or 16 weeks had no mortality and histologically showed hepatitis and advanced fibrosis.
At 12 and 16 weeks, all animals showed macronodular cirrhosis with signs of high-grade hepatocellular dysplasia. The
weight of the treated groups at different time points was significantly lower than the controls. Routine liver function tests
between cirrhotic and control rats showed significantly higher only in alanine transaminase (ALT) and aspartate
aminotransferase (AST) at 8 and 12 weeks. However, in the cirrhotic rats at 16 weeks, the ALT and AST were much lower
than that at 8 and 12 weeks but did not show any difference from the controls.

Conclusion: Thioacetamide, adapted to individual weight changes, leads to a model of cirrhosis in the rat at 12 and 16 weeks
with zero mortality.
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Animal modelsf liver cirrhosis are
important for research into the underlying mechanisms
or treatments associated with disease. Currently,
cirrhosis is mainly induced by the application of
hepatotoxins such as carbon tetrachloride (CCl,) or
thioacetamide (TAA)®. The cirrhosis model in traumatic
and, particular, hepatic fibrosis model may be minimal
or absent®. In contrast, cirrhosis induced by
hepatotoxins, when successful, is stable and irreversible
and the unwanted effects of circulating hepatotoxins
can be minimized simply by ceasing drug
administrations for 1-3 weeks®4,

Previous experience has shown that TAA-
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induced cirrhosis was associated with a relatively lower
mortality of 35% compared to 50% with CCI,-induced
cirrhosis (unpublished data). It was also reported that
regenerative nodules and liver fibrosis were more
prominent in the TAA model than in the CCI, model,
and that histology of the TAA model was more akin to
human cirrhosis®®. In addition, due to the low
vaporization of TAA, continuous administration of
0.03% TAA in the drinking water is a convenient and
non-invasive method for the induction of cirrhosis in
this model®".

In common with other hepatotoxin-induced
models, results of the TAA model have been
heterogeneous during the stages and development of
cirrhosis and this has limited its application. The
observation that a given dose of a hepatotoxin could
be fatal to one rat but had little effect upon the liver of
another rat has indicated the degree of variation in
hepatic sensitivity between individual rats®. It
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appeared that rats could only become cirrhotic if the
doses received were sufficiently high to induce hepatic
damage but low enough to avoid death from acute liver
failure. The exact magnitude of the safety margin for
each individual rat between production of sufficient
cirrhosis and death is unpredictable, and the induction
of cirrhosis may be often conducted blind if no
information regarding hepatic and systemic responses
to the toxin is available.

The usual methods of assessing liver damage
are by repeated hepatic biopsy and serial blood
sampling for liver function tests. These techniques are
traumatic and highly dangerous to rats with severe
chemical hepatitis or necrosis due to clotting
deficiencies. However, Procter and Chatamra®
described a simple approach to monitor the variation in
hepatic responses to intragastric CCI, by daily weight
changes. In the present study, cirrhosis was induced
in rats by TAA with an initial concentration of 200 mg/
kg by intraperitoneal injection. The aims of the present
study were to determine the optimal range of weight
changes that could serve as a guideline for the
successful induction of cirrhosis and suitable initial
concentration of TAAfor induction of cirrhosis by using
amodified method.

Material and Method
Animals

Thirty six male Wistar rats weighing between
150-200 g were used in all experiments which were
purchased from The National Laboratory Animal Centre
(NLAC, Salaya, Thailand). The rats were kept in the
room maintained at 25°C on a standardized (12-hour)
light/dark cycle and ad libitum. All rats were randomly
assigned to the control (no treatment: n = 4) and the
treated groups (n = 32). The treated rats were intoxicate
three times per week with thioacetamide (TAA) for 4, 8,
12, 16 weeks (n = 8 per group). One rat in the control
group and 4 rats in the treated group were collected at
the end of the 4, 8, 12", 16™ weeks, respectively. The
rats in each group were euthanized by carbon dioxide
or ether inhalation and killed rapidly by decapitation.
The livers were immediately dissected and removed
out through a midline abdominal wall incision. The
protocol of animal experiment was permitted by the
ethic committee from Srinakkarinwirot university by the
protocol number 3/2550.

Tissue preparation

The specimens were fixed by an ice-cold
mixture of methanol: acetone: water (2:2:1; v/v) at 4°C
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for 4 hr. Thereafter, each sample was dehydrated in
graded series of ethanol and processed till embedded
in paraplast. Serial sections of 5-7 wm in thickness were
prepared and placed on mounted poly L-lysine-coated
slides. The individual body weight and liver function
test were also measured in each group. Liver samples
from each group were histologically stained with Sirius
red in order to identify the degree of liver fibrosis

Results
Mortality, Morphology and Histology

Rats intoxicated for 4, 8, 12 or 16 weeks had
no mortality. At 12 and 16 weeks, all animals showed
macronodular cirrhosis with signs of high-grade
hepatocellular dysplasia (Fig. 1) and histological section
showed hepatitis and advanced fibrosis (Fig. 2).

Induction of cirrhosis with minimal weight
monitoring

The initial TAA concentration of 200 mg/kg
was modified according to the individual variation in
hepatic responses to TAA, as monitored by weekly
changes in body weight changes. The weight of the
treated groups at different time points was significantly
lower than the controls (Fig. 3).

Liver function

Routine liver function tests between
cirrhotic and control rats showed significant higher
only in alanine transaminase (ALT) and aspartate
aminotransferase (AST) (Table 1) at 8 and 12 weeks.
However, in the cirrhotic rats at 16 weeks, the ALT and
AST were much lower than that at 8 and 12 weeks but

Fig. 1

Macroscopic view of livers from a rat that
received 12 weeks (B) and 16 weeks (C) TAA
administration. Numerous macronodules can be seen
on surface of the cirrhotic liver compared to the
normal (A)
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did not show any difference from the controls. In
addition, small volumes of ascitic fluid (5 ml) were found
in 50% (16/32) of cirrhotic rats, similar to the 50%
prevalence of ascites in cirrhotic patients®?,
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Fig. 2  Histological section of the liver from a rat that

received 12 weeks (B) and 16 weeks (C) TAA
administration showed fully developed macro-
nodular cirrhosis and advanced fibrosis compared
to the normal (A) (Sirius Red x 40)

Discussion and Conclusion

In the present study, cirrhosis was induced
by concentration of 200 mg/kg TAA administered in
the intraperitoneal injection during the development of
cirrhosis. This method was effective in the induction
of cirrhosis with 50% of rats showing macronodular
cirrhosis on macroscopic and microscopic examination.
No deaths occurred during induction of cirrhosis.

A previous study demonstrated that the
variation and level of critical hepatic damage in
response to intragastric CCl, could be easily monitored
by daily change in body weight®. This method was
easy to carry out, quick, cheap and without recourse to
invasive procedures such as liver function tests, hepatic
biopsy, or liver histology that were usually performed
in selected rats at fixed time points. In the present study,
we used TAA concentration 200 mg/kg for 3 times per
week of consecutive 16 weeks.

When TAA concentrations were modified by
weight response method during the process of
liver damage and development of cirrhosis, 50% of
experimental rats finally became cirrhosis with no
mortality.

By using this method, well-developed
macronodular cirrhosis was obtained after a 16 week

5 administration of TAA. Hepatic histological changes
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Fig. 3 Body weight changes in responses to concentration
of 200 mg/kg TAA administered in the intraperi- Refer(_ances
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Table 1. Comparison of differences in routine liver function tests between cirrhotic (8, 12, 16 weeks) and control rats
Group (n) Total Bilirubin AST (1U/l) ALT (U) ALP (1U/l)
(umol/l)
Control (4) 0.625 117.25 44.50 131.25
Treated 8 weeks (8) 0.900 303.66 108.66 216.33
Treated 12 weeks (8) 0.760 1,196.33 787.66 292.00
Treated 16 weeks (8) 0.930 104.33 42.00 180.66
p<0.01
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