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Antioxidative Activity of Water Extract of Different Parts
of Acanthopanax divaricatus var. albeofructus

Su-Yun Lyu, Ji-Young Kim, Binna Noh and Won-Bong Park®
College of Natural Sciences, Seoul Women's University

Abstract - Acanthopanax species have traditionally been used as a tonic, a sedative as well as in the treatment of rheu-
matism, hypertension and diabetes. In the present study, oxidative stress was induced in Vero cells by incubating the cells
with glucose and the cell viability was measured by MTT assay. The concentration of glucose which 50% of cell viability
was 125 mM (IC;) and the cell viability was increased to 87.6+8.8% by treatment of the extracts of Acanthopanax divar-
icatus var. albeofructus. The antioxidative activity of water extract of different parts of the Acanthopanax plant was inves-
tigated by DPPH (1,1-diphenyl-2-picrylhydrazyl) assay, xylenol orange assay, TBARS (thiobarbituric acid reactive
substances) assay and enzyme (superoxide anion and catalase) assay. Each extract (leaves, root, stem and fruits) of the plant
showed free radical and H,0, scavenging activity. The extract also inhibited lipid peroxidation and recovered enzyme (super-
oxide anion dismutase and catalase) activity in Vero cells treated with glucose.
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MzZHigF Y MZEHe| =&

S A 2ol A L Vero AlETE 10% FBS(fetal
bovine serum, GibcoBRL, Grand Island, USA), 1% penicillin
streptomycin(GibcoBRL, Grand Island, USA)*] #7}¥ DMEM
(Dulbecco's modified Eagle’s medium, GibcoBRL, Grand Island,
USA) Hizlell M 37°C(5% CO,60% “dhHE)] 32, S5 wi%f
715 wieFeritt.

Erd U ARE AR AEE FAs] R ehEEA20
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acid) 1ol <jslo] ©uld s ek §, A Aol AN
sigit.

MTT assay

A3 A1l AT Vero Al ¥ 53(Sigma Chemical
Company, St. Louis, USA) €94 %J2] &, MTT assay°ll 2|3k
o AEe] AEEL FYsto] AT 5 A5 AtEH]
&4 JAEE L e oV FEES WK AxE 2Y
HoF 3, MTT assay*ll 2J511 Vero A2 BEES 5745t
oI5l 2, 96-well platee]] HFEZE 1x10* cells/well ¥
EBR] 24413 wioFet ¥, X e} orbe SFEES AEst
o] 48117 F<F wiesisict. o] &, MTT €9 50 W(5 mg/m)¥
H7rskar 4z & AR ste] A4S Al7ska DMSO
100 pi¥ 247} & 595 nmell4] ELISA(Enzyme-linked immuno-
sorbant assay) reader(Molecular Devices Co.)E 5355 74

sjirt.
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DPPH assay

Az 24280 242 Inkeda 52 ] 23l
o3t 2o] ST 7 ARE A & 7 g 100 W
o 0.1 mM DPPH(1,1-diphenyl-2-picrylhydrazyl, Aldrich) &<
(99.5% ethanolell £31) 1.9 miE 7}5hiL, Vortex mixer= 103
TF R & 37°CoIA 307 B WP F- 515 nmelA HF

50%% AaAl7lE | st A0 EIC,)E 1
ERfigl o SR FET O 2= o-tocopherolS AME-51ITH
EDA (%)=(Control O.D-Sample O.D)/Control O.D* 100

J. Pharm. Soc. Korea



Aok A 193

Sample O.D=AEE 7}5t AN THT
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Fdsras W 270004 Fe?t o] Fet ol o A
SPA71=H], o132 Fe'toll W1z1sh xylenol orange® #]2)3}o]
560 nmollx] FHEE St AT Ue) Fataleas] A
EE o4 F U AESEEEUAFEE 2 mg/ml) 50 woll FOX
£ 8(0.1mM xylenol orange, 0.25mM ammonium ferrous
sulfate, 100 mM sorbitol, 25 mM H,S0,) 950 W& H7tat %,
Zg2olA 30 T WHEAIZ] AL, 560 nmolld FREE S4 5}
Rt o] W, ZlEHde FatsEAE 1~5 uM HYlA T
bt o R 3o} ARSIt

XERs M=

Adirel AEE  TBARS(thiobarbituric acid reactive
substances)?] HAO T HrEIQT) 2 MY SEE Ay T
5mg/mf) 20wl TBA-trichloroacetic acid-HCl £ 98(0.375%
TBA/15% TCA in 025 M HCl) 1mE 871819 95°C 4843
oA 3021t 7t Al F AR Bzt F 1083
AR (2,000 rpm)3t T AENE Fsio] AE MDA
& 532nmellA FFEE SHsct

Superoxide dismutase &4

Superoxide dismutase®] 32 pyrogallol®] 2}7]4Fskauto-
oxidation)g Ashehs 4r® glalitt?? 1 mM EDTAS &
% 50mM Tris-HCl €3 N(pH 82) 970wl 0.2mM
pyrogallol €4 10 we} HIX FEH @A FE 5 mg/ml) 20 W
Z 7Bl 25°Colld 1087 9h8A)2) 3 1M HCl £98 7}
of W& FEATIA 440 nmoll e FFEE 2gslo] SHss
A8t SOD 1 uniti= pyrogallol®] A714H3) 52 50%
AR EAHE(SOD)2] ko & Yehyich ¥

Catalase &

Catalase €43-2 Abei™®2] ol #351 H,0,9] Bajol w
2t sk FREE S5 WS o8l 50mM <
289 (pH 7.0°0 15 mM H,0.2 718lo] w15 7]12.89 980
woll Al FEA =l 5% 5 mg/ml) 20 W= 718k & 240 nm
M FBE AaE FIT 549 FAUA wmitE 1%
7F 1mg &AW (catalase)ol]l 23 A4 ¥ H0,0 %

1 umol/min%. LFERAIT

SAXz2I
e AT St e aE Yehiglon AEiae
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Bt g+ = superoxide anion(Q;), hydroxyl radical(-:OH),
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AAZIE | AR ERe] ARl B ARS FAS o] HAkEEE
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el= Aog dEA Q¥
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Fig. 1 - Cell viability of Vero cells incubated with glucose for
48 hours. Cell viability was determined by MTT reduction
assay. The values represent as mean=+standard deviations
from three independent experiments.
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Table I- Cell viability' of Vero cells incubated with glucose? and extracts of Acanthopanax

125 mM Acanthopanax Cell viability (%)

Glucose (ng/ml) Leaf extract Root extract Stem extract Fruit extract
- 0 100 100 100 100
+ 0 49.4+4.2 55.7+x7.3 56.3+3.5 50.4+5.8
+ 0.0001 62.1+2.7 57.0+4.3 57.1+0.9 53.7+5.2
+ 0.001 63.4+6.7 58.9+55 69.4+8.0 53.4+3.1
+ 0.01 77.6%+10.1 64.4+14.1 68.2+5.5 57.3+5.1
+ 0.1 83.7+6.6 64.3£8.5 70.6+6.2 59.3+7.9
+ 1 83.6+4.9 76.9+7.7 72.5+3.9 58.5+14.7
+ 10 80.9+79 76.4%£5.0 70.4+7.0 67.3+7.9
+ 100 87.6+8.8 78.1x8.7 71.8+3.6 65.0+7.9
+ 1,000 84.0+4.4 79.8+9.8 70.2+4.5 64.2+4.9

ICell viability was determined by MTT reduction assay. The values represent as mean standard deviations from three independent

experiments.

*The cells were incubated with 125 mM glucose (IC;) with the extracts of Acanthopanax for 48 hours.

72513.9%E7 VA EEHAT 53] A FE2E] A 01~
1,000 ng/mi®} “EEolA ML) AE0] 80%eVF R FEE|GC
™, 100 ng/mie] &1 FEEE ] A AE2] ¥FEo| 87.518.8%
7HA] FEHE T2 GrilFEE2] Afols A A §
EY%7} vlad TH(Table D).

DPPH- 2| 2lC|Z 2EMs

DPPH 3igke W dd 49 grjzz gz =k v
AAste] oJ&) HFe T2 B E EA%th. DPPH+
520 nmeld Hll F5FEE vehi=d), =9 520 nmellA &
71 QoA Y, BH = FaA 9] S g ot ke
% DPPH-9] 714 8719 24NNl J3ES & 4 31
AAPA e ] 271082 JAPEE ST S Yok 2 A
Felre Fd vt B9 E5EEC) Psase A=E
DPPH-| t&t Hx}5<1%5(electron donating ability, EDA%)2.
2 B3] URTY FHEE 50% A7 EY "o AR
9] F(ICsp)e F73I%T

9 UIETO2 a-tocopherol?] BAES 43 A &
&R o7 ARt AR, G 12 ug/ml
< & & At B3 #d oty 259 AfEtE AA
&3S RIS A, A A, I1C,,=12 pg/miz 71E2] At
5}A|Q] a-tocopherol(IC;y=12 ng/m)a}t A2 th53sh hakslet
& BT} 9, B (IC,,=48 pg/ml) Y Z7)(IC4,=65 ng/
m)e] A% 8 FAstEAE Bk ay g 3
59 A9ole AT & 84o) vjmA we jlow
HERHTHIC,> 1,000 pg/mi)(Fig. 2). 7 52 A€o ¢
9 23] vgke 289 78 U AL A A
3, A FEEY B BAo] mhe W2 Z(1C5=1,000 pg/mi)
o Bud up Ik gt B A daes o B5E
£9 A% 958 PASIEAE el A0E Hol v
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Fig. 2 — Free radical scavenging activity of o-tocopherol and
Acanthopanax extract. o-Tocopherol or the extract of
Acanthpanax were incubated with DPPH at 25°C for
15 min and the absorbance at 520 nm was measured. The
results are shown as the means=+standard deviations of 3
separate experiments.
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T, 2 5 FEHCl ue 0] A 2ee Ae ¥

ME W BHISA (H,0,) MAeiHEE

9] 2280 o8 AE A TEY by
A BPERER) ShiR) TSR ,0,)0) S oA
= ATE Lolry] 93 Axe) 125mM Ix% 9 @7y
22232 28] ¥ dslel Be 2ETo] FOX §9L 37}
& F, Aol 302 E<k ¥ A7l ¥ 560 oM FFEE
275390

2 Aw, el Aeiel g8 AE eld 0,2 A4o]
AA3| Z7hsIgom, ook 2259 Al S5 H,0,9) 4
o) 7Ea%e & 4 leh. Z, ARTIT AAB0) 1 §-
23 o) 2258 LS A 1ngme] FEol4 A9 GO
= gugglod, B, £7) 9 o) 22EL Ad A9
10 ng/mi®] 5T Ae) Ao sEsE Ao Uehdt
(Table ID).

X E 2SN X8

ARSI AEdAE AT ek TR 4R dAEE
Absl EAA1A Al tidk 545 714+ MDA(malondial-
dehyde)st HNE 22 A4 ststeE AAsHA sk=tl, ol
sk ko] A3t foh B Adoe AAsbEe] w
Z &4 aldehyde?l MDA A3/-8 TBARS(thiobarbituric acid
reactive substances)?] E4eol 2Jslo] Hrleidich 1 dw, £
3ol Hzlof 28| Vero MM TitEx|2le] Aol S7tst
Por, o7l FEE 28 FalsH|AL] o] AaHE A
< & & A3t Yt Y FEEC] 49 100 ngmie] FEel
A Akl o= Qs IR ] o] AY ATES
2 FBIgov £7] W g FEE9] Aeolls JAE o
A e ZAo® ebth(Table 1I).

gusiss BN OIXE Ye
A g Bl A el B free radicale) /3
H1 Q10w oS o A s ol (@Ake Ek

Table II - Effect of water extract of Acanthopanax on the generation® of H,0, in Vero cells'

125 mM Acanthopanax Absorbance (Ay, =560 nm)

Glucose (ng/mi) Leaf extract Root extract Stem extract Fruit extract
- 0 0.78+0.08 0.72+0.05 0.72+0.07 0.84+0.12
+ 0 1.16+0.02 1.21+0.06 1.13+0.04 1.28+0.08
+ 0.0001 1.09+0.04 1.05+0.03 1.09x0.02 1.260.06
+ 0.001 1.04+0.03 1.10+0.05 1.09+0.03 1.27+0.06
+ 0.01 1.02+0.03 0.98+0.03 0.99+0.03 1.15%0.12
+ 0.1 0.82+0.04 0.88+0.03 0.84+0.01 1.05+0.10
+ 1 0.76+0.05 0.81+0.03 0.84+0.05 0.98+0.08
+ 10 0.80+0.06 0.77+0.04 0.76x0.01 0.85£0.04
+ 100 0.82+0.06 0.75+0.02 0.79+£0.07 0.85£0.07
+ 1,000 0.85+0.05 0.76+0.06 0.75+0.02 0.80+0.01

"The cells were incubated with 125 mM glucose (ICsp) with the extracts of Acanthopanax for 48 hours. The cells in lysis buffer were

broken by sonication and were centrifuged.

2The generation of H,0, was detected by addition of xylenol orange to the cell extract by measuring the absorbance at A,,=560 nm.

Table III - Effect of water extract of Acanthopanax on the lipld peroxidation® in Vero cells’

125 mM Acanthopanax MDA level (Absorbance at A, =540 nm)

Glucose (ng/mi) Leaf extract Root extract Stem extract Fruit extract
- 0 0.15+0.01 0.18+0.01 0.17+0.01 0.16+0.01
+ Q 0.33+0.02 0.31+£0.02 0.35+0.02 0.34+0.02
+ 0.0001 0.33+0.04 0.31+£0.03 0.35+0.01 0.35+0.01
+ 0.001 0.33+0.03 0.29+0.02 0.35+0.03 0.34+:0.04
+ 0.01 0.31+0.03 0.26+0.03 0.34+0001 0.34+£0.03
+ 0.1 0.26+0.05 0.21+£0.05 0.32+£0.01 0.32+0.01
+ 1 0.22+0.03 0.21+0.06 0.30+0.02 0.30+0.01
+ 10 0.22+0.03 0.21+0.04 0.29+0.02 0.29+0.01
+ 100 0.17+0.02 0.19+£0.02 0.27+0.01 0.28+0.01
+ 1,000 0.16x0.01 0.19+0.02 0.26+0.01 0.26:0.02

The cells were incubated with 125 mM glucose (IC5) with the extracts of Acanthopanax for 48 hours. The cells in lysis buffer were

broken by sonication and were centrifuged.

2The lipid peroxidation were determined by TBARS method. MDA levels were measured by the absorbance at A, =540 nm.
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2 gtskEA)e] 2Jsle] 2AHE Tolmasoff 5292 SOD2 &
do] takgol vlsl B2 ERFELTE HA o] A=
Abalg- 818l 0 2H free radicalell 2J8F ALEMA AE A9 w3}
oke] FHAEES 73] ArIEE vl gl o9} o] Ao A
1 ux F BAERFo] AAE T Yo A el o]
E°ll thgt Wol717+EA free radical A3 vlg] WAk A%
2 gkl Ai(preventive antioxidant)$) superoxide dismutase
(SOD), catalase, peroxidase 52 415la47} EAsto] AAng
£ B3ska Qlrk 71 F SODE superoxide anions: H,0,% 4
713, catalase H,0,2 5 ASAA 2718 AAAZICH

& AddoMs w19 e] R & FEE0] AX e oE
FARSHAIR] SOD ¥ catalase®] &dol wlzl= TS gl
1 A7}, =32 Aelef Sslod MR W) SOD2] Edo] THAaEsd
o, Q7Y FEEo| oJsly] AEo] v gEHo R fod
M 7R Ae & & St A FEES] AT 1ugmle] &
SelA] SODe] &4o] 164v) S7sigl o, #el 582 79,
1pgmi®] F5olM 840 4o] L7l S7kk= A 0= Lkt
o e 21 9 Al 225 A, o 9 e 1280 A

ur} 242 F71957) O B A 0% LERtTHTable TV).

w5 catalase®] A-Folv LX) Aol SJsto] AE W] &
42 @Ao] Fhrslgion, orln &R &gt} aadAol
T4 A Tk Ao Yekth(Table IV). & F+2E9]
749 10 ngmi®] FEolA Ao 2wt Mejst bnr) g4
o] @Xo] 1534} 78Il e, el 25 49, 1ngmi9
ErolA @o] gado] 1560 skt 1y £7] 9
n FE50] Aol o 9 ¥ F2E0 Aenct 49 S
THE} e e 71 o % LERdti(Table V).

ol9} e Aup= A W SOD= Ex32] tiilabgelr] A
3% superoxide anion(Oy)< H,0,% 1 8A|7] 11, catalaset=
H,0,5 52 WA gellr gl 4ol gdasht @
7H SEEL A W 540 248 F99 A FTRA F

T ZoF Mgt

ArehA sl oa) dolbe w3tk 9l 4% Age] AR

Table IV —Effect of water extract of Acanthopanax on SOD activity? (U/mg) in Vero cells®

125 mM Acanthopanax SOD activity (U/mg)

Glucose (ng/mi) Leaf extract Root extarct Stem extract Fruit extract
- 0 1.32+0.02 1.33+0.03 1.32+0.02 1.33+0.05
+ 0 0.56+0.01 0.55+0.05 0.54+0.06 0.55+0.01
+ 0.001 0.57+0.01 0.55+0.05 0.53+0.05 0.54+0.02
+ 0.01 0.57+0.01 0.55+0.05 0.53+0.07 0.54+0.01
+ 0.1 0.60+0.01 0.59+0.03 0.55+0.07 0.57+0.01
+ 1 0.68+0.03 0.70+0.06 0.59+0.06 0.60+0.00
+ 10 0.77+0.01 0.80+0.05 0.63+0.05 0.64+0.01
+ 100 0.89+0.04 0.87+0.06 0.67+0.05 0.71+0.01
+ 1,000 0.92+0.01 0.94+0.06 0.74x0.03 0.78+0.03

The cells were incubated with 125 mM glucose (IC5,) with the extracts of Acanthopanax for 48 hours. The cells in lysis buffer were

broken by sonication and were centrifuged.

%The activities of SOD (U/mg) were determined by measuring the absorbance at A,

=420 nm of the solution of cell extract and H,0,.

Table V- Effect of water extract of Acanthopanax on catalase activity’ (U/mg) in Vero cells!

125 mM Acanthopanax Catalase activity (U/mg)

Glucose (ng/mi) Leaf extract Root extract Stem extract Fruit extract
- 0 9.78+1.2 10.54+2.88 9.96+1.71 9.56+0.12
+ 0 5.76+1.05 5.73+1.27 5.54+0.52 5.02+0.36
+ 0.001 5.60+0.87 6.14+1.49 5.64+0.71 5.24+0.49
+ 0.01 6.09+1.03 7.23x2.55 6.05x0.77 5.556+0.78
+ 0.1 7.30+0.95 8.38+2.87 6.19+0.89 6.08+1.11
+ 1 8.37+£1.79 8.93+3.00 6.56+0.3 6.42+1.13
+ 10 8.80+1.01 8.29+1.55 7.14=0.6 6.66+0.51
+ 100 8.60+0.69 8.40+1.08 7.60=0.69 6.82+0.45
+ 1,000 8.57+0.63 8.34+1.16 7.92+0.92 7.44+0.47

'The cells were incubated with 125 mM glucose (ICy,) with the extracts of Acanthopanax for 48 hours. The cells in lysis buffer were

broken by sonication and were centrifuged.

?The activities of catalase (U/mg) were determined by measuring the absorbance at A, =240 nm of the solution of cell extract and HyO,.
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