o
Kor. J.
46(1) :

st 3 A
Pharmacogn.
17 ~ 22 (2015)

_ = . _ ia
Z|M E2|8F Genistin0] M=0| $oiZt0]| O|X|= sk
oley’ . ottaf’ - ZuEX|" . o]A0" - XIQif? . ZBiof? - HME° . U™
loMuety oFsltle}, RS A EYUstt, eEAEH FYA B I SRR [t}

Effects of genistin from Vigna angularis on Lifespan-extending in
Caenorhabditis elegans

Eun Byeol Lee', Dalrae Ahn', Ban Ji Kim',

So Yeon Leel, Youn-Soo Chaz, Mina Kimz,

Seuk Bo Song3 and Dae Keun Kim"*

lCollege of Pharmacy, Woosuk University, Jeonju 565-701, Korea
ZDept. of Food Science and Human Nutrition, Chonbuk National University, Jeonju 561-756, Korea
3Dept. of Functional Crop, National Institute of Crop Science, Rural Development Administration, Miryang 627-803, Korea

Abstract — Previous phytochemical studies of Vigna angularis (Ohwi) Ohwi & Ohashi (Leguminosae) have shown the pres-
ence of saponins and flavonoids. From the seed of V. angularis, genistein-7-O-fD-glucopyranoside (genistin) was isolated.
Lifespan-extending effect of genistin was elucidated using Caenorhabditis elegans model system. Genistin showed potent
lifespan extension of worms under normal culture condition. This compound also exhibited the protective effects against ther-
mal and oxidative stress conditions. In the case of heat stress, genistin-treated worms exhibited enhanced survival rate, com-
pared to control worms. In addition, genistin-fed worms lived longer than control worms under oxidative stress induced by
paraquat. To verify the possible mechanism of genistin-mediated increased lifespan and stress resistance of worms, we inves-
tigated whether genistin might alter superoxide dismutase (SOD), catalase activities and intracellular ROS levels. Our results
showed that genistin was able to elevate SOD and catalase activities of worms and reduce intracellular ROS accumulation in

a dose-dependent manner.
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Genistin — Genistein-7-O-/3D-glucopyranoside. 'H-NMR
(400 MHz, DMSO-d;) &: 12.93 (1H, s, 5-OH), 9.62 (1H,
s, 4-OH), 8.42 (IH, s, H-2), 7.38 (H, d, /-84 Hz, H-2,
6), 681 (2H, d, J-8.4 Hz, H-3, 5, 6.71 (IH, d, J=2.0
Hz, H-8), 646 (1H, d, J=2.0 Hz, H-6), 5.05 (IH, d, /7.6
Hz, H-1"), "C-NMR (100 MHz, DMSO-d,): 154.5 (C-2),
122.5 (C-3), 180.4 (C-4), 161.6 (C-5), 99.5 (C-6), 163.0
(C-7), 945 (C-8), 157.5 (C-9), 106.1 (C-10), 121.0 (C-1),
130.1 (C-2), 115.1 (C-3), 1572 (C-4), 115.1 (C-5), 130.1
(C-6), 99.8 (C-1), 73.1 (C-2), 77.2 (C-3), 69.6 (C-4), 76.4
(C-5), 60.6 (C-6)
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Fig. 1. Structure of genistin.
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Fig. 2. Effects of genistin 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 genistin. The number of worms used per each lifespan assay experiment was 36-49 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. 3. Effects of genistin on the stress tolerance of wild-type N2 nematodes. (A) To assess thermal tolerance, worms were incu-
bated at 36°C and then their viability was scored. (B) For the oxidative stress assays, worms were transferred to 96-well plate con-
taining 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. 4. Effects of genistin 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 for-
mation 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,O,, as determined by a spectrophotometric method. Catalase activity was
expressed in U/mg protein. Data are 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, **p<0.01 by one-way ANOVA.
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Fig. 5. Effects of genistin on the intracellular ROS accumula-
tion of wild-type N2 nematodes. The worms were incubated
with 40 mM paraquat for 3 h, and subsequently treated with
the fluorescent probe H,-DCF-DA. Intracellular ROS accumu-
lation was quantified spectrometrically at excitation 485 nm
and emission 535 nm. Plates were read 30 min. Differences
compared to the control were considered significant at *p
<0.05 by one-way ANOVA.
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