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Lifespan Extending Effects of Ligularia stenocephala
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Abstract — Ligularia stenocephala has a wide range of types of constituents with various pharmacological properties. Here in
this study, we examined the effect of methanolic extract of L. stenocephala (MLS) on the lifespan and stress tolerance using
Caenorhabditis elegans model system. We found that lifespan of wild-type worms was significantly lengthened in the presence
of MLS in a dose dependent manner. MLS also elevated the tolerance of worms against osmotic, heat shock, and oxidative
stress. We also demonstrated in vivo antioxidant capacity of MLS by checking intracellular reactive oxygen species levels as
well as antioxidant enzyme activities such as catalase and superoxide dismutase. We further investigated several aging-related
factors, including pharyngeal pumping rate and body length. Here, we showed that MLS exerts longevity effect independent
of both factors. In addition, body movement of aged worms was significantly elevated, suggesting MLS could enhance health-

span as well as lifespan.
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Fig. 1. Effects of MLS on the lifespan of wild-type N2 nem-
atodes. Worms were grown in the NGM agar plate at 20°C in
the absence or presence of MLS. The number of worms used
per each lifespan assay experiment was 40 and three indepen-
dent experiments were repeated (N=3). The mortality of each
group was determined by daily counting of surviving and dead
animals. Statistical difference between the curves was analyzed
by log-rank test.
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Table 1. Effects of MLS on the Lifespan of wild-type N2 nematodes

T(rf;t/ﬁi;l t Mean lifespan Maximum lifespan meafli?t{:e gs;ailn (%) Log-rank test
Control 13.8 + 0.3 19 - -

MLS 125 152 +£ 0.4 21 10.0 P < 0.00]***

MLS 250 16.0 = 0.4 25 15.9 P < 0.001***

MLS 500 13.8 £ 0.3 17 -11.8 P = 0.098

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.
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Fig. 2. Effects of MLS on the stress tolerance of wild-type N2 nematodes. (A) Resistance to osmotic stress was measured by plac-
ing worms to NGM agar plate containing 500 mM NaCl and survival rate was calculated after 12 h incubation. (B) To assess ther-
mal tolerance, worms were incubated at 36°C and then their viability was scored. (C) For the oxidative stress assays, worms were
transferred to NGM agar plate containing 80 mM of paraquat, and then their viability was scored. 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 signicant at **p<0.01 by one-way ANOVA.

(A) (B) (
300 12 ) 350
.

E * ~+Control
© 250 ! S 104 = 300 {  -=-MLS 1259
€ g £ -+ MLS 250yg
o 250
O 200 D 8 3
5 £ 5

= O 200
X S X
< 150 S 6 S
> g * — 150
= [
= o | o
100 2 4] -2 100
© S »
[a) O
O 50 'J: 2 x
3 50

O

0 0l . 0

MLS (ug/ml) 0 125 250 MLS (ug/ml) 0 125 250 0 30 60 90 120

Incubation time (min)
Fig. 3. Effects of MLS on the antioxidant enzyme activity and intracellular ROS accumulation of wild-type N2 nematodes. (A) The
enzymatic reaction of xanthine with xanthine oxidase was estimated spectrophotometrically through formazan formation by NBT
reduction. SOD activity was expressed as a percentage of the scavenged amount per control. (B) Catalase activity was calculated
from the concentration of residual H,0,, as determined by a spectrophotometric method. Catalase activity was expressed in U/mg
protein. (C) The worms were incubated with 60 mM paraquat for 3 h, and subsequently treated with the uorescent probe H,DCF-
DA. Intracellular ROS accumulation was quantified spectrometrically at excitation 485 nm and emission 535 nm. Plates were read
every 30 min for 2 h. Data are expressed as the mean+S.E.M. of three independent experiments (N=3).

£ Ed 2dv|e ikl a4 FA3E T8 AIE W ROS 7t FoJ¥l AEE adult day 4,8 2504 control} H] s}
o] FEE AAAIE Bt Jdon, 2Eu|9 o|H3t 3 o fre]4Ql Aol HolA] dth 3 A AxE =
Akt S o A Bl Bo] lS AR o e 83 A= adult day 1, 4°A 25 7+ groupihe]
71E Aol mEH “O]MH 374 5] =3t B A °]AQ1 Zpo|7} HolA] AUTh(Fig. 4B). ©ol2l3t A= 1
52 7 vl Al e AeR °LEV4 g} = H|7} westadRiate] 28-S FaiA Ao FS A7dst
ArelMe v FEA B3t =3 I e = Zlo] obdE vehditt.
o] eA dotr 7] e AFe] AT A Y A sl ME HAF FeTF dae A7 2 vl
<2 Ao T2 wABITH(Fig. 4A). AF9] AF w49 523k e WO B Aol ey} ges]
< 2783 A3 adult day 4°l W&l =317} 21 € adult BRES AEATIEA oW, Aol AAsiAl & < Sle
day 8l Q17 &2 o] HaEe A Bon, 22H| AIZRe AATIEA] Gotry] QA s EF WSt



N
[\

Kor. J. Pharmacogn.

(A) ®)

300 1800

mcontrol
— MLS 125ug 1600
£ 250 : B MLS 2509
£ 1400
= —
()] 1 E
(o) 1200
£ =
Q £ 1000
g o
=3 c
Q © 800
2 Qo
5] >
e S 600
© o
Q o
€ 400
3
z 200
0

4 8
Age (Days of adulthood)

1 4
Age (Days of adulthood)

4500
m control
MLS 125ug 4000
®MLS 250ug
3500 I
£ 3000
2
4= 2500
C
[}
£ 2000
g
O 1500
=
1000
500 -

o
MLS (ug/mi) 0 125 250

Fig. 4. Effects of MLS on the various aging-related factors of wild-type N2 nematodes. (A) On the 4th and 8th days of adulthood,
the pharyngeal pumping rates were counted under a dissecting microscope for 1 min. (B) For the growth alteration assay, pho-
tographs were taken of worms and the body length of each animal was analyzed on the 4th and 8th days of adulthood. (C) On the
8th day, body movement were counted under a dissecting microscope for 1 min. Data are expressed as the mean+S.E.M. of three
independent experiments (N=3). Differences compared to the control were considered signicant at *p<0.05 by one-way ANOVA.
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