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Antioxidant and Alpha-Glucosidase Inhibitory Activity of
Strychnos nux-vomica Extracts

Jeung-Min Lee', Jae-Hee Park®, Hae-Ryong Park!, and Eunju Park®'

lDept. of Food Science and Biotechnology and
“Dept. of Food and Nutrition, Kyungnam University, Gyeongnam 631-701, Korea

Abstract

The physiological activities of Strychnos nux-vomica extracts were investigated through the total phenolic
contents (TPC), 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity (RSA), comet assay, and
a-glucosidase inhibitory activity. S. nux-vomica extracts were prepared with methanol, ethanol, and acetone.
The methanol extract showed the highest phenolic content (71 mg/100 g gallic acid equivalents). Pretreatment
with S. nux-vomica extracts resulted in significant reductions in oxidative DNA damage at all of the
concentrations tested (1~50 pg/mL). The a-glucosidase inhibitory activity of a methanol extract was 12.8%
at the concentration of 1 mg/mL. Therefore, these results indicate that S. nux-vomica might be a noble potential
candidate exhibiting antioxidant and a-glucosidase inhibitory activity.
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ATH19,20). 282 E4AE A3 AfAZ F F5H
Zo] o] lo] AT do] dojue Aol don,
o]2 B93}7] 918t a-glucosidase A 3|A ¢} AAES tﬁ
& A2t 28-S Solge A7t A O‘13]'(2

u} A X (Strychnos nux-vomica)= A I &3l= A
W5l vV A FAE #AS & Ae 3"57H’]
A7t gk R AMEE I Qo WAE A §lar, st w)
$ 2H(22), %, w|¢knl HEY Bl 2837l LAEF
dejote] B S5 7 AW FTAAA FE AL
th(23). Brusine®} strychnine 59 A%< i3k vz =}
Aol &3 Hae ok a9, 5 a7, Fgd a7
23, FFAAA E &sHAF =S, kls
= g3 B3 BaE Hoj Q)

2k

(24-27), G248} BT} P
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ﬁ:floﬂ }\i{_‘ %ﬂﬁ]}% o il‘i‘]ﬂ -5—0]_}1\1_§j_ %L/ngq’
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Tg_‘ =1 °]-T’—Z]' 0}93\‘4'.
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oA AME-3 v AR (Strychnos nux-vomica)=
20099 69 7 wiitAl (F)F A °k°i-t|'—E1 A& wro}
AR AHEstA T Fits aAE S5 Al AHEg
Ao 2 Folin-Ciocalteau’s phenol, 2,2*d1pheny1717picrylf
hydrazyl® comet assayol AF&¥ 2122l hydrogen per-
Histopaque 1077,
normal melting point agarose Triton X-100, disodium salt

% M

oxide, low melting point agaroses,
ethylenediaminetetraacetic acid, Tris-buffer, sodium chlo-
ride, sodium hydroxide, ethidium bromide, potassium chlo-
ride, potassium phosphate, sodium hydrogen phosphate,
sodium Na:CO3 52 Sigma Chemical Co.(St. Louis, MO,
USA)NA YL 392 ™, a-glucosidase A3 &A &3}
= #93l7] 98] rat intestinal acetone powder(Sigma
Chemical Co.)®} glucose kit(Bio Clinical system, Anyang,
Korea)& AH&-3FATE 2 & Aol AHSH oA T/ &
u g Ajeke BE AFH oS ARSI

ARe F&

ubA A} 15 g2 100 mL9] methanol, ethanol 2 acetone

Sufjoll Hrlste] 2ol 38z AAAA FET O o

2] (Whatman No.l, Advantec, Tokyo, Japan)Z ©]83}<

g Gtk JHPH FEELS JALLEZ7(EYELA,

Tokyo, Japan)e o] 83} 40”C°ﬂ/‘1 Z %L =5 3tHomn,
2o

methanol %2 SNM, ethanol F SNE 13|31
acetone FE=%& % SNAZ} HHS 0}951‘:]- gaksl g4 2
a-glucosidase #3]&AS & L°}71 et 4te) F2&
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Az $E% 200 uLel 1 N Folin-Cio-
calteau reagent 200 uLE FH7}sted ALoA 387 =
T 10% NaxCOs 200 uLE H7I8FATh oA 1A W
%, 13400 x goll A 5% T Y4lEE g FH e AS §%
690 nm F-FoNA =Pt TEAHTAE gallic acidE
ALgste A e, F He g3 A8 100 ¢ Y
mg garlic acid equivalentsZ YEFH AT}
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DPPH 2}C|Zh A7
ntxAA FEE9 DPPH &z &7 8 74 (radical sca-
venging activity, RSA)< Thitilertdecha 5(32)2] #'HS
w3l A0 A1E 20 plel 0.2 mM DPPH €9

He =X

80 uLE #7138l vortex mixerZ 1032 =<t A gstm A
oAl A 107 WA £ 492 nmoll A FHE=E ST ol

GUT 2ABHS AR AP FHATF FRE Aol
£ WEgnz T

3 A 5 I’I'ILE‘ Histopaque 10778 ©]-&3) =& qt
& Ao AHESHATE 3T R/ mHEA &=
(SNM, SNE, SNA)g Z}7} 1, 5, 10, 50 pg/mLe} ¥ %=
Wy o 2 glstar 37°CAlA] 3087 WHgAIZl & W e

32 &S F7] 98 200 uM9] hydrogen peroxide
(H:00)5 4°Coll A 53831 23 ¥ PBSE Al A3t Neg-
ative control> W&ol PBSYHS * 8] 8}$.2. ™, positive
control& FZ&E& th4l PBSE AFE3le] ¥Hg-A1Z1 & 200 pM
HO-2 #8349t Comet assay®E Y&l 8+ 2 @y
T-= 75 L9 0.7% low melting agarose gel(LMA)¥} 43-&
& 1.0% normal melting agarose(NMA)7} v]2] ZEH &
gholt 912 Az ded s} LMAS] dgdo] ZiF F4ty]
Al stal AW S Y 2ZE Hol 4°C WAl st Ao
=o AW YLE W7)aL 2 9ol Bl 0.7% LMA 8-
75 uLE e A o Eoh v FH18] & 271 alkali lysis
buffer(2.5 M NaCl, 100 mM Na;EDTA, 10 mM tris)ol] AH&-

el 1% Triton X-100& 42 & S2hol=5 |7} AL
Aol A 1A]7F B9k X A]A DNAS double strandE =
oFU). Lysis7t B¢ F, £8fo|=& 7|9 2 bl
data 4°Cel A719% buffer(300 mM NaOH, 10 mM
NaEDTA, pH>13)E 2§ 20& 5t unWinding A7 DNA
9] alkali labile sites7} =& YA 3 F 25 V/300+3 mA<]
Zshe Aol 2087 A7 9F5S AAEATE Well 9] DNA
7t BAAH o R EAEE RS 3110}7] A3 A AL
A719E —’Fi% 2 A Arstah A719
Fo] ¢ % 04 M Tris buffer(pH 7.4) 5%4 27} A%
ste H4 & 33 wEste &efol =8 AERAA T 20 ng/

H"‘
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mL F%9] ethidium bromideZ &g G435t AW FeH =
Z ge g 333dn A (Leica, Wetzlar, Germany) 3ol A
##&3FA k. CCD camera(Nikon, Tokyo, Japan)E F3j X
R Z+7ke] A3 o]H| A= comet image analyzing sys—
tem(Komet 5.0, Kinetic Imaging, Liverpool, UK)°o] 2 X &
A dolA E4stAth WE T HaOz0 o3 DNA &
42 7 A 8ol 23 &4 A AxE Yo g RE o] FA
meE FEo g Hojx Uzt my] BE U DNA %3 #(tail
intensity) < 43t e At 2] AT A 271
o &Eto]|=E whso] 2471 1007 Al Z£] DNA &4 I=E
A3t 4 AYTe HAi 33 vHE A AT

a~Glucosidase X{si&H

a-glucosidase A3 &4-& rat intestinal acetone powder
(1.86 unit/mg) 5 mgoll 0.1 M maleate buffer 1 mLE 3 7}s}
of T3] £t 4°CollA 307 259 #4(40 KHZ,
SD-250H, Seongdong, Seoul, Korea)E A|AF & t}A]
11,000 rpm, 4°C, 303t 94&2 & 1A 5
cosidase enzyme solution®. 2 AF£38+A T 50 ul. enzyme
solution®} 50 pL extract solution® 100 uL 0.1 M maleate
bufferE H7}slal F83] 430 10%3F 37°Cell incubation
A AE TA] HdF F o|FHQ maltose substrate
solutiong 718t thA] 37°C 3043t incubation AlAH S
ot o]F Aol 10 BE A7 BEE FAAAFTI 10
uLell glucose kit 1 mLS ¥ 71A1#A 37°C, 5% incubationdt
T FFE 405 nmol A S8t 1 A E o] & AT &
2 AP A7) W2 W E golr ] 3l 919 Wy
F Y3} A 315 enzyme solution®} extracts solutionS =] 2]
3t AIZES 5, 10, 20, 4028 At A4@S HAISHAT
T2 8w —sample A 2]

FA g

S a-glu-

aa A (%)= )% 100
SAXME|
AP E Tl R A= SPSS/Windows 14.0(Sta-
tistical Package for the Social Sciences, SPSS Inc., Chi-
cago, IL, USA) program= ©]&3}o HHd+XFHAZ 1}
F/]-],H(}i:ﬂ_ A8 7o) FT gk EAR e p<0.05
Z oA Duncan’s multiple range testell ¢J38l 733}t

2o 3 o

& oz B
e ABAclA e BEEo) g A%A fuel o)

ARHE 5 shuolt) o] & &3 -2 phenolic hydroxyl7] & 7}
A A7) el Tl gl ve A BAEH 7:‘?}0]'3:]*
AAE 7HAA Qo= kst a3 5o AP e
ZHATH2R). B =i A e

= ARt 0}04 FZE =9 polyphenol’d &7

polyphenol’d &3¢9l gallic acid
[oi =) NN
T o=

2 Alpha-Glucosidase A3l &4 1245

Table 1. Total phenol contents of Strychnos nux-vomica ex-
tracts

Extraction solvent
SNM SNE SNA
mg/100 g GAEY 7143050 2451+1.03" 11.17+0.34°

All measurements were done triplicate, and values are average
of three replication.

VGAE: gallic acid equivalents.

Means with the same letter among samples are not signif-
icantly different (p<0.05).

otr u 7t shnk. kA FEE(SNM, SNE, SNA)¢| &
s ES =43 A3 BFEEQ gallic acidE 7|F2
Z SNM, SNE % SNAo|A 9 F w& g3Fe 2z}t 7143
2451 % 11.17 mg/100 go] At} o]49] Az = AR 100
gF FEE A I3t A+ polyphenol &2 ¥
eEbd o2 SNMelA] #l& o] 7Hd =

F

E2 Ae g4
g 5 A HTable 1). Xu 5292 ES8 =55 CHLCl
239 & H =3 5790 mg gal/g, HO 8- 189.92
mg gal/ge|gtal Rty v} FEERT 22 FHFS
HAAT B8 & 53l FAstY U2 Adolm=z npxdxl F
8 3 BYS Bl & HE dHS S4IgW 9 =
2 FFE 7 § Js HeE AAHEY,

DPPH 2iE|Z A7 s
Q218 53 SHekE 49 F DPPHE 24 3408t 539
o} A gdo] o™ a-tocopherol, ascorbic acid, polyhy-
droxy W% gL 5o Aol o8] BeAHe] AL
o] Ao 7 GME = AL E 2AHFE Ao R Ak
3t 249 FLTAFTLE 4HA A0, AR FEE
SNM, SNE, SNAe°] thgh @+1tst &35 DPPH 4322
=243+ 23} Table 29} 2¢] SNMolA = % 1 mg/mLol
A1 50.06%5 YEFH AL, SNEo| A= 53.96% 5 YER NS
H, SNAJ A= 30.01% = YES ¥, o] = positive control
2 A3 vit Co 81.73% R U= e 59| ksl dA S
Btk old Ade F ds g 2FE] A= E-
oJ3] SNMoA = &&= u}a} *ﬂ%a FQlstl e, SNE
AMe #Hl= kol ¥ls) £ DPPH o2 /\ﬂ_ol =7t
sk A2 dsA sgE O]ﬂ«] NerE FEE e
A= o] DPPH SHYZd& &A= Aoz A7y,
¥ BeldAE Bl BUEAR RS 5 48

o He ¥

Table 2. DPPH radical scavenging activity (RSA) of Strychnos
nux-vomica extracts

Extraction solvent (1 mg/mL) Vitamin C
DPPH SNM SNE SNA (1 mg/mL)
RSA (%) 50.06+2.15" 53.96+1.44" 30.01 +1.82981.73+0.36

All measurements were done triplicate, and values are average

of three replication.

YMeans with the same letter among samples are not signif-
icantly different (p<0.05).
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st BirEe T2E ¥ & e Aow ARHE

AtBIE AER|AO| Q|5 DNA 24 EsS

Single-cell gel-electrophoresis(SCGE) assay® % &9
2 comet assay® ZAJ4bAol o3 213F ~EY A fFE
Al AIZU 2] DNA &4 A= AHHozZ IE 5 e

&g AxE AMSE I ATH(33,34).

vl AL F=5E SNM, SNE, SNA2] 200 uM H.00l 2] 3t
DNA &4 oA &3= Fig. 13 2tk 2743 A9 uigd7
of Zshz ZEHAE FEsh= 200 uM H0» A2 A] DNA
Eake %qaai% 1o uke, epd) FEE A7t o)
a s At vhda FEEdd we
Bl Al 50 pg/mLol A #lgH-E-0] 487%
40.0%, oFHIE 35.0% M ZE F e
‘E}%‘Cﬂ 7&443’% °1il‘3}5 Zﬂ 2 Yetute, ol Park &

l W vl el ¥

AA A=7t ZokH s 9l

(*3
k)
0
n\l

3 ‘3)\04‘3}
nt A A= strychnine, brucine® & &7120]=7} 2
A GA] JE S Z Hela cell® HepG2 cello| A &<t & 79}
22 FYAES MAe ALE BHuEI 0w (3637),
Vijayakumar 5(38)2 vld A} Qoll= vl gtz ikl E
(ascorbic acid, polyhydroxy, a-tocopherol, GSH, total
pheno) ™} & 44 dAke}A E (superoxide dismutase, catalse,
peroxidase)©] FH3HA FHrEo &S Bustdo. At
G A B FAES AT O o] HoE
A5 Ats-gatsl 73S g A7 A, g A DNA,
2, A= FLstA H=d39),
HirstE B3k AlEEe] Wisk DNA &4
o] A& AsHA ) o
£ Be ade v
S

A7k o) .

a-Glucosidase X5l &HA

a-Glucosidase®™ &% ol A3l o|FF &
A AHE BT a-amylasedl] o) o|FFE &3
A H o]FFE a-glucosidased] &3] GHF
& 71 A} o)w) a-glucosidaseE A5t o] F
FE 2= AS ot 2% gAY FE Z]
2% gro] FA% F7HE AAIA FoH(1b). vk
SNM, SNE, SNAE ©]83}4 a-glucosidase 7<ﬂ 5 X
g3t o}, SNMo MY a-glucosidase A3 &43S
A3t F=EE ANEAHS 1% ZH= Fig. 2A9 2
Q'. 250 pg/mL, 500 pg/mL, 1000 pug/mLol| 4] 4.3%, 8.5%,
128%2 & °|&F &A4c] BYomn, SNM A Azt
5 min, 10 min, 20 min, 40 minZ %S W A|7F JE=H oz
g4 Frkste As AT 4 AN (Fig. 2B). wHHA}

wm

il

\,OL ru[o e

25

15 | |
10 T

Tail DNA (%)
(]

NC PC 1 5 10 50
SNM (ug/mL)

35

25

20 b

Tail DNA (%)

NC PC 1 5 10 50
SNE (pg/mL)

35

30

25

o

20 |+ b b b [
T

Tail DNA (%)
o
—

10 T

NC PC 1 5 10 50
SNA (ug/mL)

Fig. 1. The effect of Strychnos nux-vomica extracts (1, 5,
10, and 50 pg/mL) on 200 yM H:0: induced DNA damage
in human leukocytes. NC, PBS-treated normal control (without
oxidative stimulus); PC, 200 uM HoO» treated positive control. SNM,
Strychnos nux—vomica methanol extracts; SNE, Strychnos nux-—
vomica ethanol extracts; SNA, Strychnos nux-vomica acetone
extracts. Values not sharing the same letter are significantly dif-
ferent from one another (p<0.05) by Duncan’s multiple range test.

o

me

HE e st Jdon, d4kst 24 (DPPH
s

BY=d, Xu 5292 ESH FE2EdA & Hs
DPPH &tz 2AF°] =25 a-glucosidase2] &4 9]
=t HaEkgth o) Ate] AyERE SNMLE positive con-

H o

LY

, comet assay)¥ a-glucosidase 3| &4
zs]—a]:jq.

_‘T‘_,
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Fig. 2. Anti-a-glucosidase activity of methanolic extracts
from Strychnos nux-vomica (SNM). A: a-glucosidase in-
hibitory activity assay of SNM. AC, acarbose (250 pg/mL) pos—
itive control; SNM, Strychnos nux-vomica methanol extracts
(250, 500, and 1000 pg/mL) assay. B: The case which will increase
a control time (5, 10, 20, and 40 min), confirmed that the activity
increases (SNM 1000 pg/mL). Values not sharing the same letter
are significantly different from one another (p<0.05) by Duncan’s
multiple range test.

trol2 AlFo AlFE 1 J= A AZF2 2 a-glucosidase
AA A Q1 acarboses} Hlﬂﬁ}‘:ﬂ a-glucosidase®] A 3l &A4
o] Bre oz Ho|x|gh SNMeo] FEE A& 7ottt
W £13] a-glucosidase Zi FE Bl G=r ASAZH

e HANA T

o oF
i =

B AF3E vl -ARH(Strychnos nux-vomica) 3
3} %“é % a-glucosidase A 3&H-E 43| 9‘25} HA, v}
AAE Z171e] &vl2 FE31Y dle FHS dolE A
100 g SNMo| A 71.43 mgS 733 Ao, SNEO A
= 2451 mg, SNAoIAE= 11.17 mgeS $HF3tar AU}
DPPH &tz AA%L SNM, SNE7} 1 mg/mLe] X 0| A
50% Axe] &8 ey atsl g3 ok RS #9)
g 4 Aot ' 200 pM HoO00 93 DNA =40l o 3l

! Alpha-Glucosidase A&l &4 1247

uldA FE5E0 B3 a8 3d 4 3tk SNME] a-
glucosidase A 8f&A =4 A SNM 1 mg/mL9] FEA
12.8%2] A A4S JeRHAaL, SNM A A1 7S E71H4]
2 AL O AT} FoFo g ZyleE AL HAY. o
e AnE vpAR FEE] FA4ks &4 9 SNMY a-

glucosidase A A4S &g 4 AT
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