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The possible relationship between hepatomegaly
and release of HGF into plasma induced by

clofibrate in rats
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INTRODUCTION

Hepatocyte growth factor ( HGF) is a newly
discovered multifunctional growth factor, and the
most potent mitogen known for hepatocyte!™. It
has been shown that recombinant human HGF can
protect animd liver againgt the damaging action of
carbon tetrachloridel?. However, the generation of
HGF is aso associated with certain liver diseases
and severa extra-hepatic diseases®®. For
example, after partial hepatectomy or carbon
tetrachloride poisoning, HGF level in rat plasma
increases markedly®4. Therefore, it is believed
that HGF plays an important role in the restoration
and regeneration of liver after injury.

As hypolipidemic drugs, such as clofibrate,
may cause experimental  hepatomegaly,
proliferation of hepatic peroxisomes and hepatic
carcinoma, they are taken as a unique class of
carcinogens®®. How the HGF level changes after
liver damage due to clofibrate or the like has not
been reported. This study was designed for
examination of the relation between hepatomegaly
and the changes of plasmaHGF levels in rats caused
by clofibrate.

MATERIALS AND METHODS

Animals

Male Wistar and Sprague-Dawley rats were supplied
by the Laboratory Animal Center of the First
Military Medica University.

Clofibrate administration
Clofibrate ( bought from Shanghai 19th
Pharmaceutical Factory) was given at doses of 500,
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400, 300, 200 or 100mgkg*-d* by adding it into
food.

Measurement of liver weight

At different time intervals after clofibrate
administration, the rats were killed with their livers
weighed, and the weight was expressed as the
percentage of body weight.

Serum preparation

At different time intervals after clofibrate
administration, the tail of the rat was severed with
a knife and the whole blood was collected. After
centrifuge, the serum was stored at -20 C in a
freezer.

Measurement of the biological activity of HGF
in the primary culture of rat hepatocytes[9]

Isolation of rat hepatocytes Male Sprague-Dawley
rats were supplied by the Laboratory Animal Center
of the First Military Medical University. The rats
were 6-7 weeks old, weighing about 200g. They
were fasted for 8 h-10 h before operation, then
were anesthesized with ether. Ane sthesia was
discontinued when the respiration turned from rapid
and shalow to dow and deep. The rats were fixed
on a wooden plate, and the whole abdomen was
sterilized with 750 mL/L (V/V) acohol. The
peritoneal cavity was cut open along the midline,
and the portal vein and the inferior vena cava were
exposed accordingly. The distal part of the porta
vein was ligated, and a cannula was inserted into
the proximd portd vein. D-Hank’s solution (preheated
to 37 'C) was used for the infusion of liver, and at
the same time, the inferior vena cava was cut open
for blood-letting. The rate of infusion was about
30 mL-min-40 mL-min* from sow to rapid to wash
out any stagnant blood from the liver. After
infusion, the surface of liver became smooth and
wet, and light-yellow in color. The infusion fluid
was then changed to 0.3g-L* collagenase solution.
Small vacuoles formed slowly on the connective
tissue membrane of the liver surface with gaps in
the liver tissue under the vacuoles. Eye-forceps
were used to press lightly on the surface, and when
the pressure was relieved, the infuson was stopped.
The capsule of the liver was then torn open very
carefully, and the liver tissue was put into Ham-F12
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hepatocyte culture medium (preheated to 37 C),
and was blown mildly with a pipette into dispersed
free liver cells, which were then filtered through
nylon nets of 200 and 400 mesh size, and were
centrifuged with 50 xg three times at 4 C. Thus,
the hepatocytes with more than 90% viability could
be obtained. The cell density was adjusted to 1.5x
10°/mL, and the cells were plated in a 96-well
culture plate at 200uL per well. These liver cells
were incubated in 50mL/L CO, for 24 h. After the
cells adhe red to the vessel wall, the culture media
were replaced by serum-free ones and incubated
for another 24 h. Afterwards, *H-TdR (185 MBq-L?)
and the animal serum to be tested (which was
diluted to different concentrations) were added and
incubation  continued for 24 h. Standard
recombinant human HGF (to replace the animal
serum) was used as the positive control. After
incubation, the cells were harvested with a multi-
channdl cell collector and cpm vaues were measured
with a liquid scintillation counter (Beckman Co.,
USA, Mode LS9800).

RESULTS
The variation of HGF level in rat serum 4 days
after clofibrate adminis tration
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Figurel Dose-effect curve of the effect of clofibr ate on the HGF
level in rat serum 4 days after clofibrate administration.
A-A: Normal control group. @-@: Clofibrate administration

group.

As shown in Figure 1, in the normal control
group, the cpm value caused by the incorporation of
3H-TdR in the primary liver cells was 800+150, as
it was promoted by the serum of the norma rats.
However, in the clofibrate (100 mg-kg*-d?!)
group, the undiluted rat serum caused significant
increase of the cpm vaue to 1010+180. Moreover,
in pace with the increasing dosage of clofibrate, the
cpm value increased also. When the dose of
clofibrate increased to 500 mg-kg'-d?, the cpm
value reached as much as 4800+810, so the dose-
effect relationship was eminent.

Rats were given 500 mgkg*-d* of clofibrate

with their serum collected 4 days after. We could
see that when the serum was diluted sequentialy,
the increased cpm vaue would fal down gradudly,
showing good dose-effect relationship. After the
serum was diluted five-fold, the cpm vaue was il
higher than that of the normal control group
(Figure 2).
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Figure 2 Variation of HGF level in rat serum 4 days after
clofibrate administration.
H-H: Normal control group, @-@®: Clofibrate administration

group.

Variation of the weight of rat liver and the HGF
level in rat serum at different time intervals after
clofibrate administration
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Figure 3 Variation of liver weight and serum HGF level in rats
after clofibrate administration.

H-Nl: HGF level in normal control group,w-w: HGF level in
clofibrate administration group, @-@: Liver weight of normal
control group, A-A: Liver weight of clofibrate administration
group.

As shown in Figure 3, 4 days after clofibrate
administration, HGF level in serum reached its
peak, and then fell gradually. Two weeks after
taking clofibrate, HGF level still remained high,
about 2-fold of the norma level while hepatomegaly
also reached its highest level 2 weeks after intake of
drug, and remained at this high level ( 1.8-fold
above the normal levdl).
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DISCUSSION

It was discovered in our study that after
administration of clofibrate which can induce
hepatomegaly, the HGF activity in rat serum
increased significantly.

Previous studies by other investigators indicated
that 24 h after carbon tetrachloride (a hepatotoxin)
administration, the HGF level in rat plasma
increase d by over 20-fold of the norma leve®. In
patients with partial hepa tectomy or with severe
fulminating hepatitis, the releasing of HGF into
plasma was closdly related to liver injury®™. Many
experiments indicate that clofibr ate-related
compounds can induce hepato megaly, proliferation
of hepatic peroxisomes, and hepatic carcinoma®.
It is shown in our experiments that the release of
HGF induced by clofibrate rea ched a high level 4
days after the drug administration, and could
maintain for a long time, while hepatomegaly
reached its peak 2 weeks after drug administration
and remained a a relatively steady level. So the
HGF level is somewhat related to hepatomegaly,
suggesting that hepatomegaly induced by clofibrate
may depend partly upon the promoting action of
HGF on liver regeneration. Although the
mechanism of liver injury by clofibrate and carbon
tetrachloride is different, both of them can induce
liver injury, which is a signal leading to the
generation of HGF. Via the action of HGF. DNA
synthesis in liver is promoted, which ultimately
results in repair and regeneration of the injured

liver. Therefore, HGF plays an import ant role in
the repair and regeneration of liver. However, the
mechanism through which the release of HGF is
promoted by these two compounds (clofibrate and
carbon tetrachloride) is still unclear and needs
further studies.
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