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Abstract

AIM To investigate the effect of endotoxin on
liver fibrosis and further define the role of
hepatocytes in production of fibronectin in primary
livercell culture by endotoxin.

METHODS After isolation and seeding of
hepatocytes, the obtained cells were added to
various doses (0, 5, 10, 15 and 20 mg/L) of LPS
treated culture media. The cells were collected and
counted at various periods (0, 12, 24, 48, 72, 96,
120 h). The concentrations of fibronectin were
tested by electrophoresis.

RESULTS The fibronectin levels tended to
increase with prolongation of culture time. There
was a sharp increase after 72 h in 10 or 15 LPS
treated group. The peak level of fibronectin was
above 20 mg/L. However, cell proliferation was
inhibited during the course. Cell number of
untreated control group (4.6+0.1x108) was about
three fold that of 20 LPS treated group (1.6+0.
2x10°) at 120 h.

CONCLUSION Hepatocytes have a potent ability
to produce fibronectin stimulated by endotoxin,
suggesting that hepatocytes might participate in
the process of liver fibrosis.
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INTRODUCTION

Endotoxin may contribute to the pathogenesis of
several disease processes, including thermal injuries,
bowel diseases, pancreatitis and septic syndrome!™!.
Previous experiments proved that gut-derived
endotoxemiawas ahallmark of hepatic failurel?. As
an essential presupposition of chronic hepaticfailure,
liver fibrosiswas also directly associated with gut-
derived endotoxemial®. Besides Ito cells, Kupffer
cells, endothelia cellsandbiliary epithelia cells, some
experiments in vivo or in vitro indicated that liver
parenchymal cells participated inthe processof liver
fibrosisl. Fibronectin, acomponent of extracellular
matrix, arises at the early stage of liver fibrosis. In
this study, we observed the alteration of cell
population and fibronectin secreted by primarily
cultured rat hepatocytes in response to
lipopolysaccharide(LPS).

MATERIALS AND METHODS

Isolation and culture of hepatocytes

Hepatocytes were isolated from Wistar rats
(2509g-300g in weight, fasted overnight) by the
collagenase method of Gressner®. The liver
was preperfused with D-Hank’s solution
containing 0.2% glucose for 10min at a flow
rate of 10 ml/min to wash out the blood. Then
it was perfused with D-Hank’s solution
containing 0.05% collagenase (Collagenase
type I, Sigma) for another 10min. After
removal, the liver was cut into tiny pieces.
Passing through a stainless steel mesh (mesh
size: 100 um), hepatocytes were purified by
centrifugation (50xg, 1minx2, 4C). The
viability of the final parenchymal cell
suspension, checked by trypan blue exclusion,
was between 90% and 95%. Cell recovery was
about 2x108 cells/liver and contamination with
non-parenchymal cellswaslessthan 1%. Cells
were seeded at a density of 30x10° cells/10cm
culture dish (Coring, N.Y.) and cultured at
37°C in a humidified atmosphere of 5% CO;
and 95% air in 10ml RPM1-1640 (Gibco)
containing 10% fetal bovine serum, 0.02U/ml
insulin, penicillin (100 1U/ml) and streptomycin
(100 pg/ml). The medium was changed 3 h after
plating, during which non-adherent and non-vital
cells were removed. Lipopolysaccharide
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(Escherichiacoli, 0111B4, Sigma) was added to
hepatocyte culture media at various
concentrations of 0, 5, 10, 15 and 20 mg/L.
Finally, the number of cells per dish were
counted at 0, 12, 24, 48, 72, 96 and 120 h. The
morphology of hepatocytes was observed under
mi croscope.

Determination of cellular fibronectin

Rocket electrophoresis was employed to determine
the fibronectin concentration in the culture medium
of hepatocytes. Gelatin was made from 0.05M pH
8.2 sodium barbiturate-HCI buffer containing 2%
agarose and 1% fibronectin antibody (Shanghai
Biologic Products Research Institute). Time of
electrophoresis was limited within 6 h. Voltage and
current intensity were controlled respectively at 80
v and 100 mA. The final numerical value was
determined by linear regression according to peak-
shift length of fibronectin standard ladder
concentrations.

Statistical analysis

The results were expressed as meanzSD.
Variance analysis and g test were used to
determine the statistical significance by SPSS/
PC + 4.0 general software. When the P value
was less than 0.05, the result was considered
statistically significant.

RESULTS

Alteration of cellular fibronectin

The present experiment demonstrated the effect of
LPSon cellular fibronectin. Asshown in Figure 1,
in 10 and 15 mg/L LPStreated groups, fibronectin
tended to increase progressively, especially after
72 h. However, the fibronectin concentrations of 5
and 20 mg/L LPStreated groupsvaried slightly, but
were significantly different from those of 10 and
15mg/L groups (P<0.05). It should be noted that
fibronectin concentration of 0 mg/L LPS treated
group could not be tested by the present means. So
diditin5and 10 mg/L LPS treated group before
24 h, 15 mg/L group before 12 h, and 20 mg/L group
before 72 h.

Changes of hepatocytes population

As shown in Figure 2, proliferation of cultured
hepatocytes was remarkably inhibited in all LPS
treated groups, especially in 20 mg/L group.
Hepatocyte population of untreated control group
increased progressively. After 72 h, multiplication
rate in all groups was accelerated. Hepatocyte
population of 10, 15, or 20 mg/L was significantly
lessthan that of control group. Population of control
group (4.6+£0.1x10°) was approximately three-fold
that of 20 mg/L LPStreated group at 120 h.
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Figure 1 Effect of various doses of LPS on cellular fibronetin
concentrations in primary hepatocytes culture. Mean + SD of six
groups are given. #*P<0.05 compared with 10 or 15 ug/ml LPS
treated group.
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Figure 2 Effect of various doses of LPS on cell population in
primary hepatocytes culture. Mean £ SD of six groups is given. 2P
<0.05 compared with 0 or 5 mg/L LPS treated group. °P<0.05
compared with 10 or 15 mg/L LPS treated group.

Morphological observation in cultured
hepatocytes

In morphological study, appearance of hepatocytes
exhibited aslight difference if they were cultured
at various concentrations of LPS. Almost in every
culturedish, binuclear and even trinuclear cells
could be observed, which indicated active
proliferation in the culture. The higher the LPS
levels were, the more hepatocyte lesions
exhibited. These pathologic changes included
cloudy swelling, hydropic degeneration, and
pyknosisor karyolysis. After 72 h, there were cell
debris and new products (without defined
characteristics) around vital cells.

DISCUSSION

Fibronectin is a high molecular weight glycoprotein
and increases firstly among extracellular matrix
proteins during liver fibrosis. The increased serum
fibronectin level is now considered as an important
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and susceptible marker of fibrosis and necrosis in
chronically injuried liver®. Normally, itisvery difficult
to detect fibronectin because of itslow concentration.
Thus enhanced fibronectin may serveasan indicator of
pathophysiologica process. Fibronectinintheliver mainly
exigsintheportal, septal and perisinusoida matrix. Most
of fibronectin is secreted from mesenchymal cells
including Kupffer cell, Ito cell and endothdlial cells. In
some pathol ogical processes, hepatocytes may secrete
fibronectin™. Until now, no study has shown the direct
relation between endotoxin and hepatocytesintheliver
fibrogisprocess. Inthisstudy, hepatocytescultureinvitro
was used to observethisrelationship. In 10 and 15 mg/
L L PStreated groups, fibronectin concentrationstended
to increase progressively during the whole culture
process, especidly after 72 h. It may indicatethat it is
endotoxin that stimulates fibronectin synthesis of
hepatocytes. In 5 and 20 mg/L LPS treated group,
however, synthesiswasnot stimulated. Therefore, there
may be response limits in which endotoxin acts as a
stimulator of fibronectinsynthesis. Asfor control group,
hepatocytes did not secrete fibronectin because there
was ho stimulator.

This study demonstrated that the proliferation of
hepatocytes in primary culture was inhibited by
endotoxin. There was no positive correlation
between fibronectin secretion and hepatocyte
proliferation in thefirst 72 h. Then, the increase of
hepatocyte population coincided with that of
fibronectin concentration, indicating that there may
be refractory period for hepatocytes to secrete
fibronectin or proliferate. In terms of morphology,

it may be relevant to degeneration, production of
uncertain new protein and nuclear mitoses. Previous
studiesconfirmedthat biol ogical behavior of hepatocytes
wasinfluenced by some mediators secreted by Kupffer
cdlls, suchastumor necrosisfactor, transforming growth
factor, etc. In our study, it is presumed that there may
be amechanism to modulate the function of liver cells
by some factors secreted from hepatocytes (still
unknown in this study) if they are stimlulated by
endotoxin. AccordingtoRoeb'sopinion®, besidesplaying
a controvertible role as initiator and regulator of
fibrogenesis, fibronectinactsasascaffoldfor other matrix
proteins. Enhanced fibronectin secretion of hepatocytes
in the culture media containing LPS suggests that
endotoxin plays a crucial rolein the liver fibrosis.
Therefore, hepatocytesmay takepartintheliver fibrosis
whichisstimulated by endotoxin
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