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Abstract — Helianthus tuberosus Linne (Compositae) has been widely used as a folk remedy to treat various ailments including
fever, bleeding, fracture and contusion. This study was designed to elucidate the lifespan extending activities MeOH extract of
the tubers of Helianthus tuberosus Linne (MHT) using Caenorhabditis elegans (C. elegans) model system. In the current study,
we found that the lifespan of worms was significantly extended by MHT supplement, dose-dependently. MHT also provided
robust protection against various stress environments such as osmotic, thermal and oxidative condition. In addition, elevated
antioxidant enzyme activities by MHT resulted in attenuation of intracellular reactive oxygen spices (ROS) levels, suggesting
antioxidant capacity of MHT might be associated with longevity properties. Herein, we showed that altered food intake and
growth of worms were also involved in the MHT activity. Furthermore, MHT increased body movement in aged worms, indi-

cating possible role for MHT in healthspan.
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Fig. 1. Effects of MHT on the lifespan of wild-type N2 nem-
atodes. The number of worms used per each lifespan assay
experiment was 40-50 and three independent experiments were
repeated (N=3).

Table I. Effects of MHT on the lifespan of C. elegans
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compared to the control were considered significant at ***p<0.001.
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Fig. 2. Effects of MHT on the stress tolerance of wild-type
N2 nematodes. (A) Resistance to osmotic stress was measured
by placing worms to NGM agar plate containing 500 mM
NaCl and survival rate was calculated after 12 h. (B) To assess
thermotolerance, worms were incubated at 36°C and then their
viability was scored. (C) For the oxidative stress assay, worms
were transferred to NGM agar plate containing 80 mM of
paraquat, and then their viability was scored. All data were
expressed as the meantS.E.M. of three independent experi-
ments (N=3).
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Fig. 3. Effects of MHT on the antioxidant enzyme activity and
intracellular ROS accumulation in wild-type N2 nematodes.
(A) The enzymatic reaction of xanthine with xanthine oxidase
was estimated spectrophotometrically through formazan forma-
tion by NBT reduction. SOD activity was expressed as a per-
centage of the scavenged amount per control. (B) Catalase
activity was calculated from the concentration of residual
H202, as determined by a spectrophotometric method. CAT
activity was expressed in U/mg protein. (C) Intracellular ROS
accumulation was quantified spectrophotometrically at exci-
tation 485 nm and emission 535 nm. Plates were read every
30 min for 2 h. All data was 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. 4. Effects of MHT on the various aging-related factors of
wild-type N2 nematodes. (A) On the 4th and 8th days of
adulthood, the pharyngeal pumping rated were counted under
a dissecting microscope for 1 min. (B) For the grown alter-
ation assay, photographs were taken in Ist and 4th days of
adulthood worms. (C) To check the motility, the migration
length of worms was measured for 20 s on 8th days of adult-
hood worms. All data was expressed as the meantS.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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