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Lifespan Extension Property of Quercetin-3-O-p-D-glucopyranoside-7-0-o.-
L-rhamnopyranoside from Curcuma longa L. In Caenorhabditis elegans
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Abstract — After harvesting the medicinal parts of Curcuma longa, the remaining underground parts were discarded. From the
remaining underground parts of Curcuma longa quercetin-3-O-B-D-glucopyranoside-7-O-o-L-rhamnopyranoside (Q37) was
isolated. The antioxidant activities in vitro and lifespan-extension effect of Q37 were elucidated using the Caenorhabditis ele-
gans. The 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging effect of Q37 showed similar potent activities in com-
parison with vitamin C. Q37 also showed potent superoxide quenching activities as measured by the riboflavin- and xanthine-
originated superoxide quenching activity tests. Q37 prolonged lifespan of worms under normal culture condition. In terms of
protective effect of Q37 on the stress conditions such as thermal and oxidative stresses, Q37-treated worms exhibited enhanced
survival rate, as compared to control worms. To know the possible mechanism of Q37-mediated increased lifespan and stress
resistance of worms, we examined the activities of Q37on superoxide dismutase (SOD), and invested intracellular reactive oxy-
gen species (ROS) levels. The results revealed that Q37 was able to elevate SOD activity of worms and reduce intracellular
ROS accumulation in a dose-dependent manner.

Key words — Curcuma longa, Caenorhabditis elegans, Lifespan extension, Quercetin-3-O-p-D-glucopyranoside-7-O-o-L-
rhamnopyranoside

9] « }sto] wbASle| ule} Q17ke] Het Fo] FUlela 9 glutathione reductase®t 722 &4~9} vitamin C, E, B-
ool ME T =914 At} HPA Hsho] Frtskal Al carotene®! glutathionez} G4kst Q450 JAE +
£ FAloltt.) x5le] golo g S we S| deiA T} &R 02 (Caenorhabditis elegansye 247} $ra3}
UL TR B =7 AR|7E QUA|RE 2 F A7) =St o oA RE FZ7HA ] dAEE BEsP|7F 499, T
£ (free radical theory of aging)°] 7P¢ Bo] &&# A Jrt? &k EHHOIFS T UL TS 235 A=Y /S
A7 =Sl B2 ARl AW A 5 AREE 2 THE 7L o] A7 AHEE oY 7] AR
2J4ka (reactive oxygen species, ROS)°] A|3E W] DNA, g< ukso] A7t folgk Ao Hiwo] glrt?
i gl Ad ol AshE AEHAE doA w3lE o Flavonoidf= 2=l 3 9IsH 2= o] 3= olxjt)
O 7|5, B3k M} AFSHE RE# 2] = HWH 2329 ARHEER RS EE, AR AL, Fatole22bE, it
7% AstE Qlate] HAS AdAA Ak FPA de SHRE-, AetakE B e Fol e der, 1 F
e, Au) 2 w3} 52 el ks Aot A quercetin, catechin, rutin 2 luteolin 5 732 3 &1FshA|
o] &4k = AlE U9 superoxide dismutase, catalase 2 A Uk 2 Ao ARR-EE quercetin-3-O-B-D-
*W A2 ZFHE-mail) : dkkim@woosuk.ac.kr gIUCS)p yranoside—7-0—0c-L—rham_nop yranoside(Q37)2 557

(Tel): +82-63-290-1574 A &5o)” 9z BER % Aol due? zhe

275



o & A7 sl 2 7= Q37
R 7] Gtsh A9 o BRI S-S o] 8ste] 7
3}

v 9% 5 thste] Heslel Q370] Al A
thel oA Shein.

HEME - & Aol AR A Falk=S 2013
ol 119 HeHEx wg71sdodA e 2S5 st
Rom, FFFS At oFStth et Aok Ao B
3L ATHWSU-13-010).

Quercetin-3-0O-B-D-glucopyranoside-7-O-o-L-rham-
nopyranoside (Q37)2] £2| — Q37 A st AL
oA Eelatgdom Auold Buw wHel'” wet 2t
o Al ARg-sIATHFig. 1).

DPPH Free Radical 27{H0l| o|§t & isiaty X1
96well plate?]] A EE ethanolZ 7} F=HEZ ZA|SH 8¢
of 13 uMe] 1,1-diphenyl-2-picrylhydrazyl(DPPH)S &
A 7¥ekant. 10327F Xegh & 25°Collx] 3037k W] &
microplate readers ©]-8-3to] 520 nmol|A] SF=E =4
At thZeFE2 L-ascorbic acids AFESEAT). aHaks}
Th= AEE H7FHA] S tixY] 350t Haste]
gz Yepldct. 7 Alse] tigk DPPH radical 4272
< 33 WHgste] S

Riboflavin ®2 Superoxide 24X &A'>9_ A2 9]
superoxide 7’522 methionine, riboflavin, NBTZ -3
H HG7F A E"E o]8ste F3let 285 skl v
S E%NL 2.6 uM riboflavin, 3 mM methionine, 75 uM
nitroblue tetrazolium(NBT), 0.1 mM EDTA, PBS(pH 7.4)
4 o] Fro] AR ZAsI] AMEEITE EFEL light
boxell €& ¥ 5Enitt A E Y= vHre] FHA 158

=

o o

o [ fob Ob Ao ot

O

CHs

o)
OH

OH

OH

OH
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Fig. 5. Effects of Q37 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 Q37. The number of worms used per each lifespan assay experiment was 27-41 and three independent
experiments were repeated (N=3). (A) The mortality of each group was determined by daily counting of surviving and dead ani-
mals. (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 con-
sidered significant at **p<0.01 and by one-way ANOVA.
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Fig. 6. Effects of Q37 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
80 mM of paraquat liquid culture, and then their viability was scored. Statistical difference between the curves was analyzed by log-
rank test.
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Fig. 7. Effects of Q37 on the antioxidant enzyme activity 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) Effects of Q37on the
intracellular ROS accumulation of wild-type N2 nematodes. The worms were incubated with 40 mM paraquat for 3h, and sub-
sequently treated with the fluorescent probe H2-DCF-DA. Intracellular ROS accumulation was quantified spectrometrically at exci-
tation 485 nm and emission 535 nm. Plates were read 30 min. Differences compared to the control were considered significant at

*p<0.05by one-way ANOVA.
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