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Antioxidant effects of the Root of Vitis labrusca Water and
Aqua-acupuncture Solution

Seong Cheorl Lim, Jin Young Moon*

Cardiovascular Medical Research Center and Dept. of AM-Pointology, College of Oriental Medicine, Dongguk University

This study was purposed to investigated the antioxidant effects of water (VLWS) and aqua-acupuncture solution
(VLAS) from root of Vitis labrusca. VLWS and VLAS was were assessed to determine the mechanisms of its
antioxidant activities. The VLWS and VLAS exhibitde a concentration-dependent inhibition of DPPH free radicals. This
VLWS-mediated antioxidant activity was similar to that L-ascorbic acid (vitamin C). In addition, the VLWS and VLAS
showed dose-dependent free radical scavenging activity, including superoxide anions and hydroxyl radicals, using
different assay systems. The VLWS and VLAS were also found to be strongly inhibited linoleic acid oxidation in a ferric
thiocyanate assay (FTC) system. Finally, the VLWS and VLAS significantly prevented Fenton’s reagent-induced DNA

nicking.
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1. AJek

2 A3 Al8¥ HE plastics A& Falcon Labware
(Becton-Dickinson, Franklin Lakes, N))AFZEE] F5ld A1Z
skalemH, O,
1,1-diphenyl-2-picrylhydrazyl (DPPH), EDTA, ferric chloride
(FeCls),  hydrochloride, (H202),
hypoxanthine, linoleic acid, nitro blue tetrazolium (NBT),
(TCA), 2-thiobarbituric (TBA),
tris|hydroxymethyl] aminomethane, xanthine oxidasew Sigma
A} (St. Louis, Mo, US.AJollA] FUEIHCE  Agarose, ethidium
bromide (EtBr)i} 6X oradge-blue dye= PromegaA} (Promege,

L-ascorbic  acid (vitamin deoxyribose,

hydrogen  peroxide

trichloroacetic  acid acid

Madison, WI) FI&& OI&3IRA2H, 71 Qlof} AlETH A|OFE2 B
5 Merck (Merck KGaA, Germany)A}l S Junsei (Junsei

Chemical Co. Ltd. Japan)AlQl E< HES Fal A1&3I9%C)
FEH| A
20

(Vitis labrusca root water-extract solution,

BHOJ ThTh

Voucher

o
2
2
>
i} r
P
o
-1
©

specimen<=

1, 500 mo] EESE
gl9ich. 228 4T, 3,000rpmoilA] 10 E3)
HE2e AA kL FeE Jd5Ue
Whatman®, Germany)ZE 0| &8l ol dlict oA
evaporator (N-1000, EYELA, Japan)ollA] 50 mf 7} &&311S
o, EZ1XE (Labconco, 77530, US.A) WO R UG 3|4 5}
At @rE 6.5%).

2) orFlod (Vitis labrusca root aqua-acupuncture solution,
VLAS)

filter paper (No.#1,

rotary

EET o Al GEANYS 2A%e ZABIAC
EEZ 60 g& RHUSIo] 500 w8 SRS ISt §l 3 A ME
gl £ETIL WS F 47T, 3,000 rpmofiA] 10 27 A Eelsh
of 4o LEAUS BY 200 iyt TS 79 BEIIUCE o] 5
ZE gdol) 99.9% ethanolE 715k 75%, 85%, 95%2] ethanol
ol HA ol AHES oHoliL, pH 742 AFET = X2
ollA] 24 A7} 2FX]E}] membrane filter 2 ASIC) o5 52
AR sl HE 3.2%9 22 2gclel ¥ A&

3. DPPH free radical®] A|A &4
HrZzol gl obplolo] DPPH AMR7] 44 3HE

&317] Y5l Gyamfi et al® ¢

opgjolo] Biglol Bl A

.77 -

A 50 u9] VLWSSE VLASE ol B8 S50l 50]1 (0.25
to 8 mg/mf), od7ioll 1 meS} 0.1 mM DPPH (dissolved absolute
ethanol) 8941} 450 409 50 mM Tris-HCl buffer (pH 7.4)& =
ARk L5 Z-DPPH EREES A204 30 Bt g1 ot & B
BATAH (UV2120°, MECASIS, Korea)ollA] & T 517 nm &5
BIch Aol AMESH tHEFE L-ascorbic acidolr, DPPH

radicalo] A THET B BAlol Qo] 4VEEIg

% inhibition = [(Abs517 of control - Abs517 of sample)/Abs517
of control] x 100

4, Superoxidae anionsQ| A7 &4 &H

VLWS 2l VLASS] superoxide radicals (O; - ) A A &2
Gotoh et al’).9] WS AR £F5l0] AMRSIUCE 4 Thaks
=59 VLWS I VLASE 100 g2 ©] 30 mM EDTA (pH 74)$}
50 mM9] NaOHo| =91 30 mM hypoxanthine 10 gf, Z12] 31 100
9] 3 mM nitro blue tetrazolium (NBT)E Al& #ollA] ZF 4{of
FULL 0] BHs d=olAl 3 27 FAIAILL 100 x£2] 0.5 U/ me
xanthine oxidase 27}t & 50 mM phosphate buffer (pH 7.4)&
01835l A& FIlE 3 mME £HIINCE EREE 4 20i4] 20

271 8I2A]7)1, 85 560 nmolA] AA xS EFs1%0.
5. Deoxyribose®] 2 W3l 54
VLWS 9} VLAS9] ZAZHAQl hydroxyl radicals

{non-site-specific scavenging assay)2] M H G % chelate iron
ions M4 =74 (site-specific scavenging assay)= Halliwell et
al®.9] eiig upicled AFGINOH, TR 4FEN B O

N
SEE (pro-oxidant effect) OIx HH

Ho10] WS 90l
WE YR 2850 A
1) Non-site-specific scavenging assay (hydroxyl radicals
directly, - OH)

50 w9 A|EE reaction buffer (0.1 mM FeCl, 0.1 mM

EDTA, 1.5 mM HxO, 25 mM deoxyribose, and 0.1 mM
L-ascorbic acid, pH 7.4) 1 m{3} 4131, 0|& 37TollA 1 A|ZF S0t
H1 AJZTh 2212 1 9] 0.5 % TBA in 0.025 M NaOH &} 1
nlQl 2.8% TCA E H7I5t & 80T &24%004] 30 27+ AR5}

Frt mAEe R EfEe 4T d2dA viee A AL
2% 532 nmoA - OHY A auE FF5Irt

2) Site-specific scavenging assay {chelate iron ions)

VLWS % VLASQ] chelate iron ionsi} hydroxyl radicals
Ee 9
scavenging assayollA] AFZF reaction bufferolA] EDTAE A
A7l & ol HSdle dEsls

3) VLWS % VLASY| F41gt R oA it

Fe*-EDTA complex7} Fe™-EDTA complex® EHHT]o] 4t
szt A8EE 2ol VLWS Bl VLAS7} rlAlE g & 218
281, non-site-specific assayol]l Al2%F E§HZo] L-ascorbic

acidS AOIBIT BHE BHBIYLE TEZ F4EES U

generation2) ZHs5le g2 non-site-specific

OEX
=



14
i

[}

lo

(=)
ze

S0l wE} FEIeirt

2

% stimulation = [(ODsample - ODcontrol) / ODcontrol] x 100.

6. Linoleic acidZE 0] 8%t A2 KIS A &5

AEIIZIE AASkE VLWS & VLASY] 245 HETYI
2151 ferric thiocyanate assayB)§ AABISGEE 120 409 =5
AlE (0.1 to 1 mg/me)<} 2.88 me2] 3]44F linoleic acid (25 mg/mé
99% ethanol), 7213 40 mM9] phosphate buffer (pH 7.0)& 0]
3l AS BRI 12 mME £FoIC ol& 40T, dark screw
cap AlEHIA FE 72 AR S HFE6IA SIIEE AR R1E
WAk A B EH2 9.7 Y 75% ethanold] MU= A8
Holl ol 24, 48 T2 1 72 Uit} S 8N 100 E B35, 100
8] ammonium thiocyanate (300 mg/m{ distilled water)@} 100
49} ferrous chloride (245 mg/mé 3.5% HCHZ ziz}
Aol 387 FAI510, 500 nmofl A &

H1
il
BN
oz
Ol
R

7. DNA nicking A& &3 RS

DNA nicking2 supercoiled pBR322Z2E| Plasmid
Miniprep Kit (JBI and Welgene, Deagu, Korea)E& 0]&5KA
plasmid DNAE 3|46l ARESIICE HA 05 w9l FHE
DNAo] Fenton’s reagents (30 mM HO,, 0.05 mM ascorbic
acid, and 0.08 mM FeCly) £ H7I511L, 217) T2 &L VLWS
<} VLASE Agisidict 2l A& Rulg 20 U= £E6la,
37 Toll4] 302 ¢ 2Hs A1Zct VLWS = VLASQ] plasmid
DNA B& Az §HE #Bas7] /6kd 1.2 % agarose gelo

ethidium bromide SRS AAIGI] EAIEI

8. £A5HE Ae)
48 20t SF9 W EEQA (meantSD)E E7IGINUO
m, 7L dEe A WY (@=3) Aleiich BAE solue

Student’ t-test (Sigma Plot procedure, ver. 6.1 for Windows)&
Balol p ol 005 0I5l BLoIT KALES ABBILE

o2 o

Al
=

2

|42
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1. DPPH radical® A+ @i

VLWS % VLAS9| AM77] &+ 8E ZFsh] {sld
DPPH radicalg 0|&3F 4&oj4] VLWS & VLASE B
A 4L UERITE Al 025 oA 8 mg/ e BN S
W] VLWSE 2z} 12, 25, 42, 77, 82, 81%9] AH #EHS
T, VLASOIA] 6, 12, 23, 41, 71, 87%2] =8} A4 H5S e}
WQAct ol= DPPH radicald] A~AHo @8 thRTCRE 2 ¢
Zl L-ascorbic acid (vitamin )9} 47 &4 3 I WEIG S uf Hl

4% GNE YoM, 58] TR £ZB9 B0l JEHQ

o O

A e BEE £ UACHFg. 1). Tt VLWS 3 VLASE

8 mg/ml 0149 AET oM I =2 oA S8 4 PR U
C}(data not shown).
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Fig. 1. Free-radical scavenging activities of VLWS and VLAS
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extracts measured using the DPPH assay. The direct scavenging
activities of VLWS (I, VLAS (A) and ascorbic acid (@on DPPH radicals is
expressed as the inhibition  %. The concentrations tested ranged from 0.25 to &
mg/ml, The results are the means of three separate experiments. * p <0.05 .
compared with the control group.

2. Superoxide AnionsQ] A g
VLWS@} VLAS Z}Z}9] superoxide anions 47

xanthine oxidase-mediatedol] 2]$t hypoxanthine®| ZHAE4 44
&= superoxide anionsol] thEl NBT S50 E SF 619
Superoxide= AA| WHollA] TS 4181A) TS HE[ZIHLY
243l st A2 dedd A Ao dsled, VLWS R VIASE
Ol& e FHHOFE gol dle ALE VBRI (Fig. 2), 0l
4+9] A3} superoxide radicalsg Z5HA Aok BHAY &
ABE Aoz BE Q%D} (data not shown). 53] VLWS7}

o
puny

24

VLAS HU} 948 24 &3S HYUTKS ne/nl, 82%).
100
w -
R
§ %
5
L
£ 20 —|-VLWS
—&—VILAS
0 _
0 2 4 6 8 10

Concentration (mg/mf)
Fig. 2. Inhibitory effects of VLWS and VLAS extracts on NBT
reduction. The inhibitory effect of VL exiracts were tested by monitoring NBT
reduction caused by superoxide anions using the hypoxanthine-xanthing oxidase
system, as described in the Materials and Methods section. The results are
expressed as the mean values of triplicate experiments. * p <0.05, * p <001, anc
“* p <0.005, ; compared with the control group.

3. Hydroxyl Radical®] 4~ &t
VLWS2} VLASQ] &lits)l 242 DPPHS} superoxidel] A~
A EdolA] dsE ulel ol X FEEQ hydroxyl
radical AH5S =838 23, VLWSS} VLASE CIekst 5o
Al AEPMOFZ hydroxyl radicale® ZAAIZACHFig. 3). ED
chelating metal ionsof] &8l B3} &)= hydroxyl radical®] A~
Al R0 o) 477t BE FQCKFig. 3). Fig. 30141
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VIERY B9} Zo] VLWS B VLASE 5% QEXQl Kol aie

BTt VLAS Hr} VLWSHIA] A~AE0] A4 e SR, VLWS
Q) AL AT 74%9 AAE0] BE FHUCE VLWSS} VLASO] <)
ot JMi¥el REE Aolshs Eg BEsH 23 252 FEE9)

HE =T0A pro-oxidant S TaF B QT Table 1).
A
100
2 80
5 60
S 40}
€ —8— Non-site-specific
- 20
—J}— Site—specific
0
0 2 4 6 8 10 12
B Concentration {mg/m)
100
—A— Non-site—-specific
*® 80 —&— Site-specific * *k
E, 60
2 10 . x
L
=
- 20
0
0 2 4 6 8 10 12
. Concentration (mg/mf)
Fig. 3. Inhibitory effects of VLWS and VLAS on hydroxyl

radical-mediated deoxyribose degradation. Hydroxyl radicals were
generated by Fenton's reaction using a deoxyribose assay system, and the
non-site-specific (IM.A) and site-specific (], 4) scavenging activities of hydroxyl
radicals by VLWS and VLAS are expressed as the inhibition % . A and B show
the water extract and agua-acupuncture solution, respectively. The concentrations
of VL extracts tested ranged from 05 t0 10 mg/ml. The results are the means of
three separate experiments. * p <005, ** p <001, and ™ p <0005, ; compared
with the control group.

Table 1. Pro-Oxidant Effects of VLWS and VLAS on
Iron-Dependent Hydroxyl Radical Generation.
amount of VLWS VLAS
VAWS and VAAS  optical density % optical density %
extracts (mg/ml) (A532 nm)  stimulation  (A532 nm)  stimulation
control 0.041 £ 0005 0053 + 0004
05 0040 + 0008 0 0052 + 0003 0
1 0041 = 0010 0 0050 + 0.0011 0
2 0.041 £ 0011 0 0051 £ 0010 0
4 0038 = 0012 0 0080 = 0.005 0
8 0018 = 0005 0 0051 * 0.005 0
10 0019 + 0006 0 0048 = 0.007 0

Experiments were conducted essentially as described by Halliwell et al, except that
L-ascorbic acid was omitted. The results are the mean values of three separate
experiments.

4. Linoleic acid A& 15kl A7) &3t

AQurg ok B2l Auh4te] AEQ! linoleic acid9] 4t

3= AMshe GUE BEEY] Y6l TET FEEES sTEE
AEBE 72 AIZE 89 HIE3IN S wl, VLWSS} VLASE &k 2
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2| ACHFig. 4).

Absorbance a-

—M¥—Control
——V LW S
——V LA S

0
0 48
Time (h)
Fig. 4. Inhibitory effects of VLWS and VLAS extract on hydroxyl
radical -mediated linoleic acid oxidation. The concentrations tested 1 ng/
ml. Absorbance of the extracts from Vitis labrusca root by FTC method with
increasing incubation time, * p €0.05, ™ p <001, and ** p <0005, ; compared with

the control group.

24 72 96

Al a3

hydroxyl radicalsoll &jgt
A3, VLWS 2l VLASE
U2 HEZE sl¥ct (Fig
5B, 5C). Fenton's reagent BFS Al7toll &gt pBR322 plasmid
DNASl B& HEE BES] 8 o] dgolsis Azl 9
£F0) BF &7} dplo] FETUSH (Fig. 5A), super-coiled
DNAE A7t Z3o]l & 237} double-stranded Zsingle-stranded
HHE LIERIATL

rayel,

Fig. 5. Inhibitory effects of VLWS and VLAS on DNA nicking caused

by hydroxyl radicals. The DNA nicking reaction were initiated by the addition
of 05 we of pBR322 plasmid DNA, (A) Lanes 2 through 9 represent the results
from the mixture incubated for 0, 5, 10, 20, 30, 45, 50 and 60 min, respectively.
Lanes M and 1 show the 1 kb size maker and native plasmid DNA, respectively.
Form | = Supercoiled DNA, Form Il = Single strand nicking from, Form [l : Double
strand nicking form. (B, C) Lanes M and N show the size maker and native
plasmid DNA, respectively. Lane F show the only Fenton's reagent treatment
Lanes 0.01 and 0.1 show the VL extracts treated range from 0.01 to 0.1 mg
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b}E}LHC”D} WA superoxide radicalol] ©)&H
2 7IthErt. S A& m4tkslol
i1 UH7H'§ —.Xﬂ‘@ ACE AIEECL

CH2 S & hydroxyl radicalel] 98l FE
9] ZInE site-specific % non-site-specific assays F5ollA}
VLWS 2 VLASE= ZE3 oA 342 UERIRICE 53] VLWS
7} VLASECH I &2 Ad) &X4E YU m, chelate iron ionol]

9@ deoxyribose®] 7+ 03A|7} hydroxyl radical @ ZFE O

%= deoxyribose

4A 3l A Hrl 6 =2 g4 JUErIct olgidt ik
Fe3+ OJE Y hydroxyl radical®] 28 A= Z-s SARE B

2 REE0] Fe¥-EDTA complexofj A Fe*-EDTA

complexZ i75hs 418l 58 E Ask AARE LsT7HA
tiglebl AlElst 43 BE WSS VRS + ANk

A& IArgES (lipid peroxidation, LPO)2 BEAM}S] 4F

& Tk Aghlol Rajxle glgolH, F

SolL e AXFL Bxdl AUkl 48
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VLWS 9 VLAS7} 8Hibsloll njxls aue wakel 43, o}
At VLWS % VLASE DPPH free radical
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