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The Effect of A -Carotene Supplementation on the Cell Viability and

Antioxidative System of Primary Rat Hepatocytes
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/3 -Carotene, a fat-soluble nutrient, commonly exists in dark pigmented vegetables
and fruit. Recently, studies have indicated that the antioxidative effect of 5 -Carotene
varies with different experimental models. The purpose of this study was to
investigate the effects of 5 -Carotene supplementation on the cell viability an
dantioxidative system of rat hepatocytes in vivo and in vitro.

During a 3-week period, eight Wistar male rats were fed with AIN-76 standard diet,
and three rats were fed with AIN-76 standard diet with 0.1% /5 -Carotene added(BC
group). In the experiment(1):Primary rat hepatocytes were obtained from the control
or BC group of three by the two-step collagenase perfusion technique. After the cell
were cultured for 12-14 hours, the medium was renewed with frish medium with or
without 0.1 mM FeCl3 and the culturing was continued for 0,1,2 and 3 hours. In the
experiment(2): Primary rat hepatocytes were obtained from the control group of five
by the two-step collagenase perfusion for either [A] long-term treatments:
supplementation with or without 10 M of 3 -Carotene for 0,24,48, and 72 hours or
[B] short-term treatments:with or without the addition of 10° M of 3 -Carotene for
48 hours followed by the addition of 0.1 mM FeCls, for 0,1,3,5 and 7 hours.
Hepatocytes were collected at different time fo rthe analyses of cell viability (LDH
leakage), lipid peroxidation (TBARS), glutathione (GSH) levels, and the activities of
enzymes related to GSH metabolism enzymes: glutathione peroxidase (GSH Px),
glutathione reductase (GSH Rd), and glutathione S-transferase (GST).

Results showed: in the in vivo study, the TBARS values increased with the duration of
added 0.1 mM FeCl;for both the control and BC groups. However, there was no
significant difference in the LDH leakage value or the concentrations of GSH and
GSSG. In the in vitro long-term study, the uptake of 5 -Carotene by the hepatocytes
reached the maximum at 48 hours. At 24 hours, the biosynthesis of total GSH and
reduced GSH in the control group reached the maximum. While in the BC group, total
GSH and reduced GSH levels reached the maximum at 48 hours.

The GSSG level and the GSH/GSSG ratio tended to be increased over of the culturing
time. The activities of GSH Px, GSH Rd and GST, were increased to the maximum at
24 hours in both groups. In the short-term in vitro study, TBARS production and LDH
leakage in the control group were obviously elevated with the treatment of 0.1 mM
FeCl3 In BC group, the TBARS and the LDH leakage were significantly lower than



control group, and cellular 5 -Carotene levels were significantly reduced. The reduced
GSH concentration and the GSH/GSSG ratio of the control group were decreased
significantly, while the activities of GSH Px, GSH Rd, and GST tended to reduce at 7
hours of the addition of 0.1 mM FeCls, In the BC group, except for the decreasing
tendency of GST activity, no apparent change occurred in the reduced GSH
concentration, the GSH/GSSG ratio, and the activities of GSH Px, and GSH Rd.

The data reveal that in vitro supplement action of /3 -Carotene can reduce lipid
peroxidation and damages on hepatocytes induced by 0.1 mM FeCls,



