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Longevity Property of Ethyl acetate Fraction of Dried Zingiber officinale in
Caenorhabditis elegans
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Abstract — This study was performed to evaluate the lifespan extending effects of the dried ginger (Zingiber officnale Roscoe,
Zingiberaceae). Ethanol extract of the dried ginger was successively partitioned as methylene chloride, ethyl acetate, n-butanol
and H,O soluble fractions, and lifespan-extending effects of the fractions were investigated using Caenorhabditis elegans model
system. Ethyl acetate-soluble fraction showed the most potent longevity property. Furthermore, ethyl acetate-soluble fraction
elevated thermal stress tolerance, and increased expression of stress resistance protein. Further studies were performed to inves-
tigate several aging-related factors such as reproduction, food intake, growth and movement of C. elegans. The results revealed
that there were no significant changes in aging-related factors including reproduction, food intake and growth, however, ethyl
acetate-soluble fraction treatment led to an up-regulation of locomotory ability of aged worms, suggesting ethyl acetate-soluble
fraction affected healthspan as well as lifespan of nematode.
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Fig. 1. Effects of fractions from dried ginger 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. The number of worms used per each lifespan assay experiment was 44-50 and
three independent experiments were repeated (N=3). (A) The mortality of each group was determined by daily counting of sur-
viving and dead animals. (B) The mean lifespan of the N2 worms was calculated from the survival curves. Statistical difference
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 significant ***p<(0.001 by one-way ANOVA.
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Fig. 2. Effects of ethyl acetate-soluble fraction from the dried
1} ginger on the thermal stress tolerance of wild-type N2 nem-
atodes. To assess thermal tolerance, worms were incubated at
36°C and then their viability was scored. Statistical difference
between the curves was analyzed by log-rank test. All exper-
iments were done in triplicates.
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Table I. Effects of fractions from the dried ginger on the lifespan of wild-type N2.

Fraction Mean lifespan Maximum lifespan Che'lnge in mean Log-rank
(day) (day) lifespan (%) test
Control 11.1 £ 0.4 18 - -
Ethanol 124 +£ 0.5 19 11.6 -
Methylene chloride 134 + 0.6 21 21.0 ***p<0.001
Ethyl acetate 13.5 £ 0.5 21 222 **%p<0.001
n-Butanol 115 + 0.5 18 4.2 -

Mean lifespan presented as mean+S.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.
Differences compared to the control were considered significant at ***p<0.001.

Table II. Effects of ethyl acetate-soluble fraction from the dried ginger on the stress tolerance of wild-type N2

Str;s.s Fraction Mean lifespan ~ Maximum lifespan Ch'fmge in mean Log-rank
condition (h) (h) lifespan (%) test

36°C Control 133 + 0.6 14 - -
thermal 250 pg/mL 153 +£ 0.8 17 27.9 ***p<0.001
tolerance 500 pg/mL 17.3 £ 0.8 22 65.7 **%p<0.001

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.
Differences compared to the control were considered significant at *** p<0.001.
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Fig. 3. Effects of ethyl acetate-soluble fraction from the dried ginger on the expression of HSP-16.2 in C. elegans. (A) Mean GFP
intensity of CL2070 mutant was represented as mean + S.E.M. of values from 19 to 25 worms per each experiment. (B) Images of
16.2::GFP expressions of CL2070 worms in the presence or absence of ethyl acetate-soluble fraction. Data are expressed as the
mean + standard deviation 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.

A 2509 = control B 300-
mmm 250

= 500 250
(pg/mL) ==

3 Control === 250 m=mm 500
(ng/mL)

»n

=3

o
1

Progeny number / Worm
o 8 8 8
1 1 1 1
Pumping rate / min
—- — N
> 8 8 8 8

adl ad2 ad3 ad4 ad5 ad6 ad7 Total

ad4 ad8
Days of adulthood Days of adulthood
2000
C D == Control =mm 250 =mm 500
10000 (ng/mL)
~1500 *%
€ £ ®
> 2
'C -t
©1000 S
S £ 5000+
> 8
=
§ 500
0 0
500 (pg/ml)

T
Control 250 a4 pays of adulthood 248

Fig. 4. Effects of ethyl acetate-soluble fraction from the dried ginger on the various aging-related factors of wild-type N2 nem-
atodes. (A) Daily and total reproductive outputs were counted. The progeny was counted at the L2 or L3 stage. (B) On the 4th and
8th days of adulthood, the pharyngeal pumping rates were measured. (C) For the grown alteration assay, photographs were taken on
4th days of worms and the body length of each animal was analyzed. (D) The body movements were counted on 4th and 8th days
of adulthood worms under a dissecting microscope for 20 seconds.
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