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Stress Resistant Effect of Scopoletin from Artemisia capillaris Thunb.
in Caenorhabditis elegans
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Abstract — In the search for anti-aging compounds in native Korean plants, scopoletin isolated from Artemisia capillaris
Thunb. (Compositae) was shown in experiments using the Caenorhabditis elegans model system to reduce reactive oxygen spe-
cies levels and enhance resistance to oxidative and heat shock stress. In addition, in experiments testing stress resistance using
the related transformed strains CF1553 and CL2070, it showed that scopoletin-treated C. elegans produced proteins that resist
oxidative and heat shock stress. Scopoletin showed a significant life-extending effect in a concentration-dependent manner.
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Compound 1 (scopoletin) : "H-NMR (600 MHz, DMSO-
dy) 8: 626 (1H, d, /9.6 MHz, H-3), 7.95 (1H, d, /9.6 MHz, H-
4),725 (1H, s, H-5), 681 (1H, s, H-8), 3.85 (3H, 5, C,OMe). "°C-
NMR (150 MHz, DMSO-d) &: 1612 (C-2), 112.1 (C-3), 145.0
(C-4), 110.1 (C-5), 145.8 (C-6), 151.8 (C-7), 103.2 (C-8), 111.0
(C-4", 150.0 (C-8"), 56.5 (C,-OMe).
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Fig. 1. Structure of scopoletin isolated from A. capillaris.
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Fig. 2. Effects of scopoletin from A. capillaris on the intracellular ROS levels of wild-type N2 nematodes. Intracellular ROS accu-
mulation was examined in a microplate fluorescence reader at 535 nm (emission) and 485 nm (excitation). (A) Plates were read for
120 min. (B) The average percentages of intracellular ROS accumulation were presented. Differences compared with the control
were considered significant at **p<0.01 and ***p<0.001 by the one-way ANOVA. 4-HBA (4-hydroxybenzoic acid): positive con-

trol 12.5 uM.
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Fig. 3. Effects of scopoletin from A. capillaris on the stress endurance of N2 worms. (A) For the oxidative stress assays, worms
were transferred to 96-well plate containing 250 pM juglone culture, and then they were scored for survival capacity. (B) To assess
heat endurance, worms were incubated at 36°C and then their survival capacity was tested. Statistical distinction between the
curves was analyzed by the log-rank test. 4-HBA (4-hydroxybenzoic acid): positive control 12.5 uM.

Table 1. Effects of scopoletin from A. capillaris on the stress endurance of C. elegans

.. Treatment Mean lifespan Maximum lifespan ~ Change in mean lifespan
Stress condition (M) (h) (h) %) Log-rank test

Control 11.1+£1.1 21 - -

250 uM 4-HBA® 148 £ 1.1 24 334 *p<0.05
Juglone 12.5 127+1.2 22 144 -

25 162+ 1.2 26 45.7 *4p<(.01
Control 10.3 £ 0.7 16 - -
36°C 4-HBA*® 11.7 £ 0.7 17 13.6 -
thermal tolerance 12.5 10.6 = 0.6 16 2.3 -

25 13.0 £ 0.7 19 25.6 **p<0.01

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. Difference compared to
the control was considered significant at *p<0.05 and **p<0.01. *Positive control: 4-hydroxybenzoic acid (12.5 uM).
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Fig. 4. Effects of scopoletin from A. capillaris on the expression of SOD-3 was determined using transgenic nematodes. (a) Images
of SOD-3::GFP expression of CF1553 worm in the presence or absence of scopoletin. (b) The mean GFP intensity of mutant was
represented as mean = S.E.M. of values from 70 to 80 organisms per each experiment. Differences compared with the control were
considered significant at *p < 0.05 and **p<0.01 by one-way ANOVA. 4-HBA (4-hydroxybenzoic acid): positive control 12.5 uM.
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Fig. 5. Effects of scopoletin from A. capillaris on the expression of HSP-16.2 in C. elegans. (A) Images of 16.2::GFP expressions
of CL2070 worms were taken from the corresponding mutants grown in the presence or absence of scopoletin. (B) The mean GFP
intensity of the CL2070 mutant was expressed as the mean + S.E.M. Differences compared to the control were considered signif-
icant at **p<0.01 and ***p<0.001 by one-way ANOVA. 4-HBA (4-hydroxybenzoic acid): positive control 12.5 pM.
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Fig. 6. Effects of scopoletin from A. capillaris on the lifespan of wild-type N2 nematodes. (A) The mortality of each group was
determined by daily counting of surviving and dead worms. (B) The mean lifespan of the N2 worms was calculated from the sur-
vival 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 at *p<0.05, **p<0.01 and ***p<0.001 by one-way
ANOVA. 4-HBA (4-hydroxybenzoic acid): positive control 12.5 pM.
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Table II. Effects of scopoletin from A. capillaris on the lifespan of C. elegans

Treatment (uM) Mean lifespan (day)

Maximum lifespan (day)

Change in mean lifespan (%)  Log-rank test

Control 9.0+ 04
4-HBA 10.6 £ 0.5
12.5 99+0.5
25 11.8+ 0.5

17.6 #4p<0.01
10.1 %£p<0.05
238 #4%p<(,001

The mean lifespan presented as the 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<0.05, **p<0.01 and ***p<0.001. 4-HBA (4-hydroxybenzoic

acid): positive control 12.5 pM.
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