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Mechanism of liver fibrosis induced by zinc deficiency
O Interaction between hepatocytes and hepatic stellate cells [

Mayumi SAKATA, Akiko KOJIMA-YUASA, Akiko HONJO and Isao MATSUI-YUASA

Graduate School of Human Life Sciences, Osaka City University

Summary

The effect of hepatocytes on the activation of hepatic stellate cells (HSC) was studied to reveal the mechanism of

zinc deficiency-induced liver fibrosis. HSC were cultured with conditioned medium of hepatocytes (PCcM). Collagen

synthesis in HSC cultured for 24 hrs with zinc deficient-PCcM decreased significantly compared with that in HSC

cultured with control-PCcM. However, when HSC were cultured with heat-denatured PCcM with or without zinc

chelator, those in HSC were not significantly different. These results suggest that hepatocytes damaged by zinc

deficiency produce some factor(s), which is high molecular weight proteins, and inhibit a progression of collagen

synthesis in HSC. When HSC were incubated with zinc deficient-PCcM for 24 hrs, the activity of matrix

metalloproteinase-1 (MMP-1) increased compared with that of control group. The analysis of proteins in PCcM was

performed by SDS-PAGE.

It was observed that the amount of 345 and 82.0 kDa proteins were increased in zinc

deficient-PCcM. These results also suggest that 345 and 82.0 kDa proteins produced by hepatocytes cultured in

zinc deficient-medium regulate collagen synthesis and degradation in HSC.
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Figure 1. Effect of zinc deficiency on collagen synthesis in

hepatic stellate cells

Hepatic stellate cells were incubated with (A) conditioned medium of
hepatocytes (PCcM) filtered by centrisalt for removal of low molecular
substances, or (B) filtered PCcM after protein denaturation.
Hepatocytes were incubated for 6 hours with or without DTPA (600
y M) and DTPA plus ZnSO.. ZnSO. was added 1 hour after the
addition of DTPA. The hepatic stellate cells were cultured with PCcM
with collected from different cell cultures and diluted with DMEM to
1:1. Then the cells were labeled with [2,34,5,°H]-L-proline for 24 hrs.

Collagen synthesis was expressed as the radioactivity of collagenase-
digestible proteins per g protein. Each bar is the mean (+ S.D.) of
three experiments (* P < 0.05 with control cells).
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Figure 2. Effect of zinc deficiency on matrix
metalloproteinase-1 activity in (A) medium, and (B) cellular

fraction of hepatic stellate cells

Hepatic stellate cells were incubated with PCcM filtered by centrisalt
for removal of low molecular substances. Hepatocytes were incubated
for 6 hrs with or without DTPA (600 y M) and DTPA plus ZnSO..
ZnSO: was added 1 hour after the addition of DTPA. The hepatic
stellate cells were cultured with PCcM with collected from different
cell cultures and diluted with DMEM to 1:1. Each bar is the mean (+
S.D.) of three experiments.
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Figure 3. (A) Electrophoretic pattern of protein in conditioned
medium of hepatocytes (PCcM) and (B) Quantification of 34.5

and 82.0 kDa protein levels by densitometer
Equal volumes of PCcM were electrophoresed in a 12%
polyacrylamide gel. Hepatocytes were incubated for 6 hours with or
without DTPA (600 p M) and DTPA plus ZnSO.. ZnSO: was added 1
hour after the addition of DTPA.
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