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The effects of B-carotene on the cellular viability, lipid peroxidation
and activities of antioxidative enzymes in primary rat hepatocytes
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There are many researches indicate thatp-carotene has many biological functions,
such as reducting lipid peroxidation and decreasing mitogenesis of cancer cells.
Because of these observations, it has been suggested that people who consume more
fruits and vegetables containing - carotene have somewhat lower risk of cancer and
cardiovascular disease. However, it has also been found thatp-carotene has no effect
on lipid peroxidation and may has adverse effect on the incidence of lung cancer and
on the risk of death resulting from lung cancer and cariovascular diseases. In this
present study , I examined the effect of B-carotene on the cellular activities of anti-
oxidative enzymes, on the cellular viability and on the lipid peroxidation in primary
rat hepatocytes. Primary rat hepatocytes were prepared from male, 8-week-old Wistar
strain rats by two-step collagenase perfusion. The isolated cells were incubated in
plating medium. After four-hour plating, the medium was removed and replaced by
the same medium containing no fetal bovine serum ( FBS ). Then three experimental
steps were followed. In the first step, the cells were incubated in normal condition for
4,10, 16, 22, 28 and 40 hours with or without changing the culture medium at 16
hours. Changes of activities of the antioxidative enzymes and cellular viability were
measured to describe time course of the cells. 12-hour plating was seclected as
appropriate incubation time for subsequent experiments. In the second step, cells were
incubated with 0.05~2 mM FeCl3 for 12 hours. Changes of activities of the
antioxidative enzymes, cellular viability and lipid peroxidation were measured to
describe dose effect of FeCI3. 0.1 mM was selected as suitable concentration for
subsequent experiments. In the third step, cells were incubated with -carotene and
with or without 0.1 mM FeCl3 for 12 hours. The effect of B-carotene were observed
by measuring the activities of the antioxidative enzymes, cellular viabilibty and the
lipid peroxidation. « -tocopherol, retinol, canthaxanthin ora-carotene were added in
the medium by the same protocol in contrast with B-carotene. Lactate de- hydrogense
( LDH leakage ) was analysed as index of cellular viability. GSH peroxidase, GSH
reductase and GSH S-transferase were measured as indices of antioxidative enzymes.
The analysis of thiobarbituric acid reactive sub- stances ( TBARS ) is index of
malondialdehyde ( MDA ) production. The results indicate that cells incubated with
0.1 mM FeClI3 for 12 hours exhibited reduced the cellular viability and reduced the
activities of anti- oxidative enzymes. AddingfB-carotene into 0.1 mM FeCl3 treated
cells signi- ficantly reduced the activities of antioxidative enzymes. The effect of
various concentration of B-carotene on cells was not significantly different from each

others and it is indicated that the addition of B-carotene did not improve the cellular



viability. However, Addinga-tocopherol or retinol into 0.1 mM FeCl3 treated cells
significantly increased cellular viability.Incorporating B-carotene into non FeCl3
treated cells, the decrease of activities of antioxidative enzymes was revealed. When
canthaxanthin, retinol or a-carotene were applied instead of B-carotene, the activities
of anti- oxidative enzymes were not different from control group. The result indicates
that the addition of B-carotene had no effect on inhibition of lipid peroxi- dation. In
summary, this study indicate thatp-carotene has decreasing effect on the cellular
activities of antioxidative enzymes. It also indicate that addition of - carotene had no
benefit on inhibition of lipid peroxidation.



