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Abstract: The effects and related mechanism of astaxanthin (Ax) on aging and normal physiological functions of Caenorhabditis elegans
were studied. The nematodes were divided into normal contrel group and Ax groups (0.08 mM, 0.16 mM, 0.40 mM, and 0.80 mM). The
lifespan and related physiological indexes (reproductive Capacity, pumping rate, and locomotion assay) of N2 wild-type nematodes were
observed to evaluate the impact of Ax.on'the aging process of nematodes and to determine the optimal dose of Ax. To explore the mechanisms
underlying the effects of Ax on the insulin/insulin-like growth factor (Ins/IGF-1) signaling pathway in delaying the aging process, wild-type N2,
daf-16 null, and age-1 null mutant strains, treated with:the optimal dose of Ax, were tested. The results revealed that the lifespan of the Ax group
was longer than that of the control -group (P <0:05).and 0.16 mM of Ax was the optimal concentration. The mean lifespan of the nematodes
reached 26.03 d, with a significant increase of 31.68%. Ax treatment enhanced the mobility of the nematodes at 10 d and 15 d, but did not cause
any significant effects in reproductive capacity or pharyngeal pumping rate. A concentration of 0.16 mM Ax significantly extended the lifespan
of age-1 null mutant strains; but did not have a significant effect on that of daf-16 null mutants. These findings suggest that Ax led to significant
lifespan.extension via the Ins/IGF-1.signaling pathway during normal aging, which could be dependent on daf-16.
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Table 1 Lifespan.of C. elegans treated with different concentrations

of Ax

AXRE  FHES RAFER  HRITEI%

/mM /d /d (GRS v )
0(Control) ~ 12.7440.48  20.5040.91

0.08 15.5240.96"  24.0040.73" 21.82

0.16 16.7840.98™"  26.034.05™ 31.68

0.40 16.3540.84™"  25.53#1.36" 28.34

0.80 15.9840.65™  25.0920.58™ 25.46

A HafRAE*P<0.01, ***P<0.001.
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Table 2 Genetic requirement for lifespan extension induced by Ax

AER REMM  F¥HEEM  ZEXEPA AEFR
0(Control)  19.814058  29.33#1.05
0.16(Ax) 22.2840.28*  31.93#.01*

4416 0(Control) 13.3340.38 20.67+.15 2
0.16(AX) 14424045  21.224.15
O(Control)  27.6440.37  45334.15 &
0.16(Ax) 31.5240.50* 50.6742.31*

E: G4 *P<0.05.
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