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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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BAZ WAl vt BEFHel S a4 2
#3 gAn FAV} oprlE T Yom(1), 1% wshe 8
& A=A ZANA AW @rjele] v & DGl
B3 A9 F7o whet wshe] oA ek wAlo] F1sh
S gith watel AW QA9 BAAEE AZ el A o
A F A, o] BN skl HErto] vhls]
R

71% 3t DNA7F HAS doy)7|x ol wuld wAs
Yo 77|% gTH2). o]l gt B4 E A A Al -
= o A= glutathione S-transferase, glutathione peroxidase,
superoxide dismutase 59| &47} 282 AW YA H =
AL E HAE AAN e B5EHQ). 1HEE &4

it AEA 48A ~EdAE fusle o 444,
AEBAR, Fu, w8 ol YA Brkd-6). 15
A% Guge a0 3o $Eg AN 285 23}
of AN G| F57t B} 2wo Fol wjus
£ ABoER olE 4N il A2 343 F/ten
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= AAe AW sy, 13 AAAE AEsES 9
o] & FAZ oF71H 3 JYTHO-11). o183 T L& 2o]
z2-3 A $5& BIPshd X 87} PR T, EI
#este Aol F57] "ol A5 oJHS A Atk
(12). 3 A8 A5 FobdlA G X537 A o
T5 APt YA, = As5e £3v A¥G @
7 2E FAgo] AstA Yehgr] wZel X857t 233
g g2 F doks 21S 7R JAek13,14)

glucosidase A= 2ol &3}

o
ol a-glucosidases JA|3te] oG F7t G FE EaH=
9]

R ol 24 §YAAY F4E AQNA 4F 7
FA% 2718 golFol 5E AgelH BulsE A&
woRE 89 24L 7bsel s 1A o ek Aw

Aot} (15). )& 3+ X B A ] £HFE+ acarbose, voglibose,
miglitolo] lo™, 71 Q2% HAE F o 58 To| B
15 0o] 9rh(16-18). &Y a-glucosidase A A =3k X
Zh-g-o] EA3HH, B9 4L A3 st B H A & o]
FF7F dFoZ gojr} e EAst= v glolz Qs
Eal= o] 7k, AAL wE] T oAl #EE A3 ofbr|E
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F ATH1920). 13 BAE 43 AsAE F F5H
= B9 ol §lof 7<1 Z dFo] dojue @] glom,
o|Z H 37| 9Jste] a-glucosidase A|AI 2} HAZS “3
4 A3l B2E-S Zoldde At JaH T k21,2

u} A 2 Strychnos nux-vomica) VAol &5k *&%
WEQ v HA o] FAE IE 4o 3~574 ¢
A7t AR AR E I o, WA= A glar, st )
T 21 (22), A%, vkl HEY, Bla, 28g7h LAEY
dejote] B S5 7 AW FTAA F2 AL 3
t}(23). Brusine¥} strychnine 59 A&% @"‘r)rf?} u}zd 2} 2]
/Kg{‘qﬁ/ﬁ oﬂ 44-6‘} BHya:= 6]—01- jq., ;‘i_]
a2y, FFAEA B2 LSS dg ZE Fol AT
(24-27), 44tst @47 e B B His o 9l
=] efoh

A B Ao s ddAYe 2 HE gits S5
a-glucosidase A &4 &7E 717 AAES &3] 9
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Mz 3 Alef
B Ao A& wlARN(Strychnos nux-vomica)

20009 69 A FHkA (F)F AR RE AT ol
o] AeHAT AT 54 295 A A
AleFo 2 Folin-Ciocalteau’s phenol, 2,2-diphenyl-1-picryl-
AL&% A]eFel hydrogen per—
low melting point agaroses,

hydrazyl®} comet assay©ll
oxide, Histopaque 1077,
normal melting point agarose Triton X-100, disodium salt
ethylenediaminetetraacetic acid, Tris-buffer, sodium chlo-
ride, sodium hydroxide, ethidium bromide, potassium chlo—
ride, potassium phosphate, sodium hydrogen phosphate,
sodium Nay;COs 52 Sigma Chemical Co.(St. Louis, MO,
USA)AA 79E 3192, a-glucosidase Al &4 &3
E 23t7] 93 rat intestinal acetone powder(Sigma
Chemical Co.)¢} glucose kit(Bio Clinical system, Anyang,
Korea)& AH&-3tTh 1 9 Aol AH8-E A2 T/ &
Ad5H oS AH&sHATH

ARe =&

vl 2} 15 g& 100 mL9] methanol, ethanol & acetone
Sufell Hrrete F2oA 3Yzt AAAA FET o o
2] (Whatman No.1, Advantec, Tokyo, Japan)Z ©]&3}
A5 3T AHE —Zr%%w S AU EFS71(EYELA,
methanol —Z,—%%_ SNM ethanol F&&
acetone FEE2 SNAZ HH-& 314
a-glucosidase #3245 &1st7] flste] zhzbe] 5

5] - vtal B - ke

-\

2 DMSO$¢} methanolol] & AL&314 T

= Mz &zt
Z ¥E 3RS Singletond} Rossi(31)9] ¥ S HEH sl
=33t At &, vbdAl £E5 200 Lol 1 N Folin-Cio

Hrkskel AeolA 387 B
A7V QHel A 1417 %
@ 7 v 53

calteau reagent 200 pL&
T 10% NaxCOs 200 pL&
T, 13400 x goll A 5 &<+ DA
690 nm FFA A3 AT RFEAHTAL gallic acidE
AHgEte] ZHAEt o, F HE e AE 100 g T
mg garlic acid equivalentsZ YERH At}

=

DPPH 2iC|Z A0S

ntd2 559 DPPH @l &7 g4 (radical sca-
venging activity, RSA)-& Thitilertdecha $(32)¢] <
Wyl AsA A1F 20 pleol 0.2 mM DPPH €9
80 pLE H713lYd vortex mixer®Z 10% FoF &3 AL
oA 10& ¥x] & 492 nmoll A T2 == . olu
FA—Q% 2AGHE AR J7HTS FEVMTY F3E 2o
S MEL(%)Z F3ATH

= EL

=X
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ZZ(Comet assay)
¥ 5 mLg Histopaque 1077-& ©]-&3] W& at
I o = 2 AP ARt 3%/ vhdA =
=(SNM, SNE, SNA)& Z+7} 1, 5, 10, 50 pg/mL2] &%=
WSt X g]skal 37°Cell A 3087t HhS-A1Z] & W Y Ao
ArstA =4S F7] Y8 200 uM el hydrogen peroxide
(HxO00)E 4°Coll A 527+ A 2] gk ¥ PBSE A3t} Neg-
ative control-> W&ol PBSTHS A €]3}$3 2™, positive
control& FEE Al PBSE AM&3te] ¥kS-A171 & 200 uM
H.0-2 A8 3tAth Comet assay S ¢l 9+-3S 23 Wy
T= 75 L9 0.7% low melting agarose gel(LMA)¥} 432
3 1.0% normal melting agarose(NMA)7} v]8] ZEH &
Zol= Y2 Axdgay) LMAS] dgdo] FuF FAilx
Al stal AP =2 Yol 4°C W aLe] Basttt Aol
o AMFYAE W7 T Yol A 0.7% LMA &4
75 uLE g 4 o Gk vy F8lE) & A7k alkali lysis
buffer(25 M NaCl, 100 mM Na;EDTA, 10 mM tris)ell AH&-
Z1-l 1% Triton X-100& 42 & &gfol=8 @7 A2
G A 1417 52 FAAA DNAQ] double strandE &
o FUT) Lysis7t B¢ &, £8fo|=8 7|95 = )
d3ta 4°Cel A719% buffer(300 mM NaOH, 10 mM
Na:EDTA, pH>13)E A ¢ 20% F<t unwinding A1A DNA
9] alkali labile sites”7} Z=2JUA] § F 25 V/300+3 mA<]
S 2o 2083 W79 S AAISATE Wl 93] DNA
7} FrtH o2 EEe AE BASH] 98 99 #AFLS
A719F FZE o5 Moz Q& A A3k 1719
Fo] € ¥ 04 M Tris buffer(pH 7.4)l 582 g7} A4
she #Ag S 33 HhESty &Etol=g AXRAIF T 20 pg/
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% 9] ethidium bromide® 3-8 2 3te] AwZFeh 2=
2 92 9 334 (Leica, Wetzlar, Germany) ol 4
A& th CCD camera(Nikon, Tokyo, Japan)E £33 H
R Z+Zhe] M8 o]u] X = comet image analyzing sys—
tem(Komet 5.0, Kinetic Imaging, Liverpool, UK)o] A X €
AFEH oA EAsH T WE T 9 H0.00 ¢33 DNA &
B A8l o &4 A AEE HoRHE o]FA
my REROo7 "ol Uzt me] & W DNA %3 (tail
intensity)= &4t YeEP AT Z7He] A g FellA 270
o] &Elo]=E wtEo] 247 1007) M E2] DNA &4 AxS
A3t 2 AYTe A4 33 §bE At

a~Glucosidase X afj &

a—glucosidase #3&4]-S rat intestinal acetone powder
(1.86 unit/mg) 5 mg®l 0.1 M maleate buffer 1 mLE 3 7}3s}
of FH3] T35t 4°Coll A 3087 253 440 KHZ,
SD-250H, Seongdong, Seoul, Korea)E A|AZE ¥ T}A]
11,000 rpm, 4°C, 3023t A EEE AA F15F
cosidase enzyme solution® 2 AF&-3}t}. 50 pl enzyme
solution® 50 pL extract solution® 100 pL 0.1 M maleate
buffer® 7}sla &3] 4o 1083t 37°Cell incubation
Al A OA A 011— % o]gH<¢ maltose substrate
solution 3 7}3}e] thA] 37°C 3047t incubation Al AFA
o o] Aue] 10% A= A7FE FEHE FAAAFI 10
Lol glucose kit 1 mLES H7FA1A 37°C, 5% incubation3F
F F3T 405 nmollA FH3t 1 FAE o] &3AT &
4 A At 2 WEE ol ] 95t 99 W
S U3}A 3F5 enzyme solution®} extracts solutions *] &
st AIZHS 5, 10, 20, 4025 A3t AE S AAstH
F-2 27 —sample X 2T

FA 2

S a-glu-

&2 A8 %)= )% 100
SHXz|
AEe 53l dojx A= SPSS/Windows 14.0(Sta-
tistical Package for the Social Sciences, SPSS Inc., Chi—-
cago, IL, USA) program< ©]83le] Ho+HFAXZ L}
P, AP e Hage A4 942 p<0.05
ol A Duncan’s multiple range testol] 2]a] 7343}t

ﬂﬂlé% AEANA 9] EE2FH J= AEA Fee o
APAHE 2 slyolt). o] & & &L phenolic hydroxyl”] S 7}
A3 Q7] wiol el 9 J|e} Al EAED AFsiE e

AAE 7R3 JerZ gitsl a3 o AU Vs
ZFATH28). B =0 A= polyphenol’d & &2 gallic acid
£ 71FoE 3 FEE F9 polyphenold ER | FHS

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

Extraction solvent
SNM SNE SNA
mg/100 g GAEY 71.43+050 2451+1.03° 11.17+0.34¢

All measurements were done triplicate, and values are average

of three replication.

VGAE: gallic acid equivalents.

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

ol u A} ATt vHA FEE(SNM, SNE, SNA)9| &
e gFS A 29 FEZQ gallic acidE 71¥2
2 SNM, SNE % SNAoAN Y F vl TS 27 7143,
2451 2 11.17 mg/100 gel Atk o)) A= v Ak 100
F FEE Ho|A /33 A+ polyphenol AAE 9] kS
YERA ﬁoi SNMel A & §ae] 718 =2 A
3 4 JAH(Table 1). Xu $(29)& EZH ==&
239 & A= HFL 57.90 mg gal/g, HO £&
mg gal/ge|gtal Buste, vpda FEERY &
k=]
J

(]

o

RIA T B35 Ea&) HAt U2 ﬁJ)ro]
S8 E3 BYS 5ol F ds s SAIE °
o

FFe NG 5 AL Ao Azgwn

DPPH 2iE|Z 275

st a3 SAshs A9 § DPPHe AA @atst 53
o} ATAdo] A2 a-tocopherol, ascorbic acid, polyhy-
droxy WS H3% 59 FAeAle] o8] HAs o Re
Ao w@NoE GAHE PG SYFE A0, P4
3t B4 FahFAdvo® g ATB0). A FE=
SNM, SNE, SNA°| tj§ &4tst 835 DPPH 24302
243 A3} Table 29 2o] SNMoAM+= 5% 1 mg/mLol
A 50.06%% UERN 3L, SNEOI M & 53.96%S UER e
™, SNA A= 30.01% 2 YE ™, o] = positive control
2 A3 vit Co] 8L73% R T e 9] 3Hits) dA4S
B old Adte T Hw el 23] A= =
oJ &l SNMelA = F=o Eﬂrﬂ} S7HHS &Rl oY, SNE

ANAME 5= FFol vls) =& DPPH 7 &A%50] Z7}
st de sy SFE o9 e 2B Fiol
930 DPPH 21t 2-¢ 24N Aow AZet),
o] He FF FelAS Folol UUBAE BID F A8

o) =
A

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" 53.9641.44" 30.01 +1.82°81.73+0.36"

All measurements were done triplicate, and values are average

of three replication.

"Means with the same letter among samples are not signif-
icantly different (p<0.05).
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e el 72E $AT + e Aoz Azt

e AER|A0f 2|FH DNA &4 E5s

Single—cell gel-electrophoresis(SCGE) assay@ & <&
A comet assay= A Ao 93 45 AEY A fE
Al AZW e DNA &4 AEE AHH o2 I F e

|3 ARE AREEI ITH(33,34).

vl 2} F=5E SNM, SNE, SNA 2] 200 uM HoOo0l 2] 3
DNA </ 94 &9+ Fig. 13 24 2743 Ao nady
o 2tald ~EHAE FE5= 200 uM H:0, 22| A DNA
£ Fo)F o R FUhsk W, vhHAt FE2E Ut o3|
&4 FgHo 2 HAHAY iR} FEE wE
A &4 JAAE vl Al 50 pg/mLoll A Hlgh-&-o] 487%
2 40.0%, SFHIE 3H.0% TAHE F dHE
gheFol Aot e‘i]%}l‘c Ao 2 YEEEH, o= Park &
] gtz HsdEel =

A =7t ZokH =S 9l
g F 912111}

n} A 2}= strychnine, brucine® & ¢7l20|=71 2
A A AJE o2 Hela cell®} HepG2 celloll A 3Fet g 1)}
2e FYAEs THAE Ao HiuHa ,\liuﬂl(%?ﬁ)
Vijayakumar 5(38)-& vlAA} Ydol= HlG4F JAkslAg
(ascorbic acid, polyhydroxy, a-tocopherol, GSH, total
phenol)¥} & A A 2k3}A E(superoxide dismutase, catalse,
peroxidase)©] FH3HA o] ASS HIusFHT diA}
HAG oA B FAEQ E444AFTS O o] AT
A9 A3}-8akE #E8 S nyA]7| L 74]7‘;1, e ;d DNA,
RNAE 343t &, B34 2855 fdstA 5]——Hl(39)
FAs A= AR IS 5 A2 w3 DNA &4
Eddo)E AHdEte] ]% 7&%91 S AAEA Et o
2hA 4hehA mEg s d
Ztell g A= E} i *ﬁﬂ%‘é e
Azt e o] A

a-Glucosidase X af{&HA

a-Glucosidase®s 230l £A)3t= o|F7F2 &

2 AHE BFF= a-amylasedl] 93] o|FR{E &35
3 H o]FFE= a-glucosidasedl] 3 dFF=E &

7} A}t o]y a-glucosidaseE A5t o|FF{I7F
2 FaEe s ol &% FHAAMY FF5E5 AAAA
%”4 FA4% F7H8 AMAIA FoH15). ikAA =
M, SNE, SNAZ ]85} q-glucosidase oA &4

o}i’i o1}, SNMo| A wt a-glucosidase #8]&A1S

3t T E A S S SRS A= Fig 2A¢ &

t}. 250 pg/ml, 500 pg/mL, 1000 pg/mLol A 4.3%, 8.5%,

128% 2 & o&4 &4o] Bglon SNM A& Azt

5 min, 10 min, 20 min, 40 minZ 3}P S uf A|7F JEHo T

g0 F7hsle Ae AT 4 AR (Fig. 2B). vhdA}
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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.

FEEL2 HE AES FF3t o, ikt &44(DPPH
g 2 A%, comet assay)# a-glucosidase A ZA3 S

B, Xu 5292 ESH 2544 F dHE &35
DPPH &9z A2A%°] =542 a-glucosidase?d] &4 o]
E=0a Bt o)Ake] A2 X E] SNM- positive con-
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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 pug/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 AlZo] AlBEH 1 A= A FAFC E a-glucosidase
A A 2 acarbose2}t Bln3HH a-glucosidase?] A& &4
no = EO]X]U]' SNMO] FEE S Aetsit
=W X EAZH

B A3 vl AR Strychnos nux-vomica) F&% 2] T4t
3} &4 9 a-glucosidase NS =43t WA, v}
Ae Azte] gz FE5] slw FFS ot 4

100 g& SNMol| A 7143 mgs -3k o1, SNEo|| A
= 2451 mg, SNASIAM = 11.17 mg= .
DPPH 2t &A% SNM, SNE7} 1 mg/mL9] &=l A
50% HEo) B4 ekl Fast G347} 9]
F gsieh

o) = Ao
] ‘——7/'\E—|1__

TS 200 uM HoOz0l 213F DNA =73 o 3l

3}F
=

2 Alpha-Glucosidase A&} &4

AR 2B BHE a9E g
glucosidase A& &4
12.8%2] oA &
4 A9 1 45T FoF ez Frlete As Banh o]
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s 2= 9191tk SNMO) a-
=2 A SNM 1 mg/mLe] F=A
48 e T, SNM A AIZHS F7HA

ol Anz vhAA) %%%4 Farel B4 2 SNMe] o
KeN

glucosidase A A
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