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Astaxanthin inhibits sodium azide-induced cytotoxicity in hepatocyte
L-02 cells probably by H' transferring function
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Abstract: This study is to investigate the protective effect of astaxanthin against injured hepatocyte L-02
cells induced by sodium azide (NaN3) and reveal the possible mechanisms. Hepatocyte L-02 cells were exposed
to 100 mmol-L™' NaN; with various concentrations of astaxanthin pre-incubated, then the cell viability was
measured by MTT method; The level of reactive oxygen species (ROS) was determined by DCFH-DA method;
The changes of mitochondrial membrane potential (MMP) and apoptosis ratio were detected by JC-1 method and
Annexin V-FITC/PI double stain method, respectively. Results showed that after cells were exposed to 100
mmol-L™" NaNj for 3 hours, the cell viability significantly decreased; ROS level and the percentage of late phase
apoptosis increased obviously; MMP was also declined. When cells were pretreated with astaxanthin, the cell
damage and late phase apoptosis ratio reduced and MMP was maintained. However, the level of ROS showed
insignificant decrease (P>0.05). The beneficial concentration of astaxanthin in improving cell viability and
MMP was not in a dose dependent manner and the most effective of which was 0.10 nmol-L™' (P<0.01). In
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order to reveal its possible non-antioxidant mechanism, mitochondrial membrane was imitated and H™ transferring

function of astaxanthin was also detected by bilayer lipid membrane (BLM) method. Results showed that

2.0% astaxanthin could transfer H" efficiently. These suggested the mechanisms of astaxanthin in protection of

hepatocyte L-02 cells not via its ROS quenching capability but via its H' transferring function, which improved

the mitochondrial function and had the sequence biology effects.
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Figure 1 Chemical structure of astaxanthin
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Figure 2 The toxic effect of sodium azide on hepatocyte L-02
cells. Hepatocyte L-02 cells were treated with NaN; in gradient
concentration for 3 hours and measured for viability by MTT
assay. n=3, x=*s. "P<0.05, "P<0.01 vs control group
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Figure 3 Effect of astaxanthin on survival of hepatocyte L-02
cells. A: Effect of astaxanthin on survival of normal hepatocyte
L-02 cells; B: The protective effect of astaxanthin on hepatocyte
L-02 cells from sodium azide-induced cell death. n =6, x=£s.

"P < 0.01 vs control group; *P < 0.05, **P < 0.01 vs model group
(100 mmol-L™" NaN3)
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Figure 4 Effects of astaxanthin on intracellular ROS production.
Hepatocyte L-02 cells were pre-incubated with 0, 0.01, 0.10,
1.00, and 10.00 nmol-L™" astaxanthin for 12 hours before treated
with 100 mmol-L™' NaNj for 3 hours and then the level of
intracellular ROS was determined using the peroxide-sensitive

probe DCFH-DA. n=3, x+s.  P<0.01 vs control group
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Figure 6 Histogram demonstrated the relative ratio of normal
and depolarized MMP in total cells of the group. Hepatocyte
L-02 cells were pre-incubated with 0, 0.01, 0.10, 1.00, and 10.00
nmol-L™" of astaxanthin for 12 hours before treated with 100
mmol-L™" NaNj; for 3 hours and subsequently stained with JC-1.
n=3, xts
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Figure 5 Flow cytometric dot-plots (Annexin V-FITC/PI) of hepatocyte L-02 cells treated with or without astaxanthin for 12 hours.
A: Control; B: Model (100 mmol-L™"' NaNj); C: NaN; + astaxanthin (0.01 nmol-L™"); D: NaN; + astaxanthin (0.10 nmol-L™"); E: NaN; +
astaxanthin (1.00 nmol-L™"); F: NaNj; + astaxanthin (10.00 nmol-L™"). n=3, x=*s
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Figure 7 Changes of pH over time in one of two compartments.
A: Stability of the BLM and tightness of the system; B: H'
transferring function of astaxanthin. n=3, x*s
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