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Abstract —

Allium hookeri (Liliaceae), native to India is widely cultivated in Korea lately as a medicinal plant. This study was

performed to evaluate the antioxidant and lifespan extending effects of the root of A. hookeri. Methanol extract from the root
of A. hookeri was successively partitioned as methylene chloride, ethyl acetate, #-butanol and H,O soluble fractions. Anti-
oxidant effects of the fractions were measured by measuring the radical scavenging effect on 1,1-diphenyl-2-picrylhydrazyl
(DPPH), and superoxide quenching activities. Lifespan extending effects of the fractions were investigated using Cae-
norhabditis elegans model system. In addition, stress resistant, superoxide dismutase (SOD) and catalase activities, and intra-
cellular reactive oxygen species (ROS) levels were also studied. Furthermore, we had investigated aging-related factors such
as reproduction, food intake, growth and movement of C. elegans to find any sample-induced significant change. Our results
revealed that ethyl acetate soluble fraction from the root of 4. hookeri showed the most potent antioxidant and lifespan extend-
ing effects, and this fraction elevated the most potent SOD and catalase activities of worms, and reduce intracellular ROS accu-

mulation.
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Fig. 1. DPPH radical scavenging effects of the methanol
extract, and its fractions from Allium hookeri.
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Fig. 2. Riboflavin-originated superoxide quenching activities of
fractions from A. hookeri.
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Fig. 4. Effects of fractions from A. hookeri on the lifespan of wild-type N2 nematodes. Worms were grown in the NGM agar plate
at 20°C in the absence or presence of fractions from A. hookeri. The number of worms used per each lifespan assay experiment was
37-42 and three independent experiments were repeated (N=3). (A) The mortality of each group was determined by daily counting
of surviving and dead animals. (B) The mean lifespan of the N2 worms was calculated from the survival curves. Statistical dif-
ference between the curves was analyzed by log-rank test. Error bars represent the standard error of mean (S.E.M.). Differences
compared to the control were considered signicant at *p<0.05 and **p<0.01 by one-way ANOVA.

Table 1. Effects of fractions from Allium hookeri on the lifespan of C. elegans

Fraction Mean( dI;;t;espan Max1mzl(;1;y ;1fespan Cl}?t%gs: a:? (Ig/le;an Log-rank test
Control 10.9+0.5 19 - -
Methanol 11.3£0.4 19 44 *p<0.05
Methylene chloride 9.4+0.5 16 -13.2 -
Ethyl acetate 13.1+0.4 21 20.1 **p<0.01
n-Butanol 11.6+0.4 18 6.5 -

Mean lifespan presented as mean+S.EM data. Change in mean lifespan compared with control group (%). Statistical significance
of the difference between survival curves was determined by log-rank test using the Kaplan-Meier survival analysis. Differnces
compared to the control were considered significant at *p<0.05 and **p<0.01.
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Fig. 5. Effects of fractions from A4. hookeri on the stress tolerance of wild-type N2 nematodes. (A) To assess thermal tolerance,
worms were incubated at 36°C and then their viability was scored. (B) For the oxidative stress assays, worms were transferred to
96-well plate containing 1 mM of juglone liquid culture, and then their viability was scored. Statistical difference between the curves
was analyzed by log-rank test. All experiments were done in triplicates.

Table II. Effects of fractions from Allium hookeri on the stress tolerance of C. elegans

Stress Fraction Mean lifespan Maximum Change in mean Log-rank test
condition (h) lifespan (h) lifespan (%) g
Control 10.3+0.7 15 - -
36°C Methanol 11.1+0.7 16 8.1 -
thermal Methylene chloride 10.5+0.7 15 23 -
tolerance Ethyl acetate 11.70.8 19 13.5 %p<0.05
n-Butanol 11.9+0.6 17 15.5 **1p<0.01
Control 7.8+0.5 12 - -
Methanol 9.8+0.8 18 243 *p<0.05
I'mM Methylene chloride 9.3+0.6 13 18.7 -
Juglone
Ethyl acetate 10.4+0.8 17 329 **p<0.01
n-Butanol 10.1+0.7 15 28.9 -

Mean lifespan presented as meantS.E.M data. Change in mean lifespan compared with control group (%). Statistical significance
of the difference between survival curves was determined by log-rank test using the Kaplan-Meier survival analysis. Differnces
compared to the control were considered significant at *p<0.05 and ** p<0.01.
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Fig. 6. Effects of fractions from A. hookeri on the stress resistance proteins of wild type N2 nematodes. (A) The enzymatic reaction
of xanthine with xanthine oxidase was used to generate *O,- and the SOD activity was estimated spectrophotometrically through
formazan formation by NBT reduction. SOD activity was expressed as a percentage of the scavenged amount per control. (B) Cat-
alase activity was calculated from the concentration of residual H,0,, as determined by a spectrophotometric method. Catalase activ-
ity was expressed in U/mg protein. Data are expressed as the mean+S.E.M. of three independent experiments (N=3). Differences
compared to the control were considered significant at **p<0.01 by one-way ANOVA.
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Fig. 7. Effects of fractions from A. hookeri on the intracellular
ROS accumulation of wild-type N2 nematodes. The worms
were incubated with 50 uM juglone for 2 h, and subsequently
treated with the fluorescent probe H,-DCF-DA. Intracellular
ROS accumulation was quantified spectrometrically at excita-
tion 485 nm and emission 535 nm. Plates were read 30 min
for 90 min. Data are expressed as the mean+S.E.M. of three
independent experiments (N=3). Differences compared to the
control were considered significant at *p<0.05 and **p<0.01
by one-way ANOVA.
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Fig. 8. Effects of fractions from A. hookeri on the various aging-related factors of wild-type N2 nematodes. (A) Daily and total
reproductive outputs were counted. The progeny was counted at the L2 or L3 stage. (B) On the 4th days of adulthood, the pha-
ryngeal pumping rates were measured. (C) For the growth alteration assay, photographs were taken of worms and the body length
of each animal was analyzed. (D) The body movements were counted under a dissecting microscope for 10 seconds. Data are
expressed as the mean+S.E.M. of three independent experiments (N=3). Differences compared to the control were considered sig-

nificant at *p<0.05 by one-way ANOVA.
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