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This study was carried out to analyze the effects on antioxidative, antidiabetic, and anti-inflammatory
activities of Farthenccissus tricuspidata (PT) stem extracts. The total phenolic contents of hot water and
ethanol extracts from PT stems were 61.5 mg TAE/g and 122.1 mg TAE/g, respectively. The anti-
oxidative activities of hot water and ethanol extracts from PT stem were measured by using 1,1-di-
phenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and superoxide dismutase (SOD) assay.
The DPPH radical scavenging activities of ethanol extract and butanol fraction were approximately
95% and 92% at 1 mg/ml, respectively, and the SOD activities of ethanol extract and butanol fraction
were about 91% and 97% at 1 mg/ml, respectively. The DPPH radical scavenging and SOD activities
of ethanol extract and butanol fraction from PT stem increased remarkably increased in a dose-de-
pendent manner and were higher than in the hot water extracts. Compared to the acarbose, a known
anti-diabetic drug, which was used as a positive control, the a-glucosidase inhibitory capacity of PT
stem showed a strong inhibitory rate in ethanol extract and in butanol and hexane fractions. We in-
vestigated the effect of hot water extract from PT stem on lipopolysaccharide (LPS)-induced nitric ox-
ide (NO) production in RAW 264.7 cells. Hot water extract from PT stem inhibited LPS-induced NO
production up to 40% at a treatment of 1 mg/ml. These results suggest that PT stem extracts have
an effect on antioxidative, antidiabetic, and anti-inflammatory activities and thus have great potential
as antidiabetic materials and a source for natural health products.
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ul A8 a3t e Ao Hug AEAEL A
AAZR R oF 4004 F ooz FHHT14, 34]. S}
oA A ks S2d g A= FrA g AREH L
A= B, NEE, Y, Ay, F59, 4 Sl A F%
N ads}, oo EWTHAIE, EFY 5o FEE0M &9
= a7t e Ao HuHoH[7, 12, 14], E2F FolA
© Exgbo] 99y 3V 2 Ao HuHI ITH17].

A o| Q= (Parthenccissus tricuspidata)& EEo] &3k
SHEEAEEAM G, obdd B il EEJT FA ]
Q2 T2 7oy v Foll oA AstAT o g
€ e HEA WS A S @AY ES AHgstolof
e}, RIS oM e &719 Erl s o2 AbgsheT &
8, A%, A48, o8 glolla A7, Frigay #dd
T A5o g AHgFT) B Yo EAE Hojmy
I Yol &F X% I} e AoZ GHA ATH4].

Hwang 5[10]-2 24 c]®d = t$ phenolic acid, flavonol,

anthocyanin 3 hydroxybenzoic acid ol ™3}, JeongZ} Kim
1] A2 REH JAsEAS A7t on, Wang 5
[33]2 BAol9 RS EA s AT ey B Y2
Het s G g AT AY gl AFolth
wetd & AFoA e gAcEEY d 2 80% olEE
FEEY 8% &S FEEY 4 ¢ FEE FEEY AR
%, SOD &4, a-glucosidase @ LAW 2647 cell& ©] &g
NO €43 MIT 45 3t =l A5 o] &8 + 3
+ neutraceuticals 24 2 &-§3luA B A4S 3314

Mz R

-—

A ZZH|

G2 100 goll 1081 9] & & 7hste] &34t 452
< autoclave® 100 Coll A 2A17H4 23] F&319 07, o &t
FEEL 80% Aees F2ollA 241714 shaking 3ho
3] FZoTh 80% e FE=9 EAxE dBE F
=5 £ 200 mlo] &SiAA E4Zu 7)o i 200 mlé]
n-hexane©. 2 33] W5 3314 n-hexane 85 43loH,
oj¢} e WHOZ nbutanol ¥FE FUL FEEL
Whatman No. 2 filter paper® ©7}¢+ % rotary evaporator
(EYELA N-1000, Rikakikai Co., Tokyo, Japan)Z =3 3th.
FEEEL 4 Azt 70TAA HASHA £ A9
AHg-3 At

ﬂl}o Mo o

N

O
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Zcjuz gt 23
% polyphenol &2 Folin-Ciocalteu [29]& %7+ W ¥
AlA Z439en EFEZEZA  tannic acid (Sigma

Chemical Co., USA)E A}&3to] Aatatgith 98559 &
Aol FZE(1 mg/1 ml)& AP & 3kl Folin-Ciocalteu
reagent 1 ml& 7}3te] & E33 T 37 A-2oll A ¥H8-A]
Atk EFE 10% NaCO; £ 2 mlE 7}sto] E33ta
30Tl A 4087 dAA 7 & 760 nmol M FH =S 25
o FFEHE tannic acid®] HFF =7} 30, 60 90, 120 3
150 ng/ml7} H| =5 2-sto] 9o} g WHo 2 F43
FEFAoRRH FAo] FZE9 FfrE ¥ polyphenol 3
Fmg/ml)S A&

DPPH 2lt|Zt A7 &4

HAo] FEE9 HAFTATL Bloise WH[2]A wet
1,1-Diphenyl-2-picrylhydrazyl (DPPH)l| tgh =43 &7}
Z 2439tk DPPH €92 100 ml o &-&9] DPPH 1.5 x
10* MS =9 % 254 100 ml £33} Whatman filter
paper No. 22 oJ#3}o] THEQITh 96 well plated]] A= 9}
DPPH& S 148 &2 Este] 37T A 30&3t wH-5A171
%, ELISA readerg ©]§3l4 520 nm (Molecular Device,
VersaMax Microplate Reader, California, USA)ol X &3 %=
Z43At}. A3 o5 (Electron donating ability, EDA)
EDA (%)= 27 EREA R AN TERE)/ NETER
<1002 2 Axtett AlgE H7letA & 2153 F
SAE Hudlte ZgtZe] AALALS BEEZ g
Atk

£ o M1 rlo

SOD &4 &3

Superoxide dismutase (SOD) &4-& SOD assay kit
(Dojindo Molecular Technologies, Rockville, USA)E A}-&-3}
o] manufacturer’s instruction®] 7]1&¥ Wyd welr 423
At AEE FEEE 543t 96 well plated] 20 pl¥
#38 &, WST working solutions 200 ul& ¥ &3t

+ enzyme working solution 20 pl& 7}3le] 37T oA
2057t incubation 3 & 450 nmol| 4] ELISA readerE ©]-&3}
o FAEE et iz 43S a4 tiA 20 ul dilu-
tion buffer® ¥ 121, SOD 42 A& A7+ 47+
Atole] FHE ZtolE WEE(%)E YERASIT
SOD activity (%)=(1- 7o ERE/A R BAIRY
F345)x100
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a-Glucosidase &M 51t £F

a-Glucosidase & GA &3 %2 Tibbot 59 HH[31]
o wte} 7359t} 50 mM sodium succinate buffer (pH 4.2)
o p-nitrophenol-a-D-glucopyranoside (PNPG, Sigma)E &
HAA 1 mg/mle] =2 7|2L&A S ZA AT E48HE
& 71249 1 migk £294 0.1 ml (30 unit, Sigma)S E 35
I fEFE SFF 01 ml, ¥HEFE AR 01 miE Yol 37C
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o] A 308+ ¥H-g-A171 ¥ IN NaOH 0.1 miE 7hste] whalA)
Atk oWl AAE p-nitrophenol (PNP)> ELISA reader
(VersaMax Microplate Reader)E ©]-8-3}4 400 nmol A &%
TE 431401, positive control 2+ acarboseE AHE-315
t}. o-Glucosidase B4 A3 &L o2 4oz Asd.
Al & (%)=[1-(¥-5-7-9] p-nitrophenol BJF/hET9] p
-nitrophenol 4“3 #)]x100

NO Assay 2! cell viability =X

NO &7 24L& vh§-29 AL A EF¢ RAW 264.7
HZE wge] 1x10° cells/mle] A E7} HEE EF3)o]
LPS (lipopolysaccharide) AF=3fell 24X 7% v Fsta 1 v &
4% Wl NOY WAL Griess ¥H-60.2 HX 45
A E = nitrite FO.Z SAIATH22). AlE Ui d2T
Z 10 pg/ml9] LPSE A ejste] 243S =T AZE A
shoitt. vk - 100 plo] F5de Fdke] T GriessA] o
[1% sulfanilamide (30% acetic acid)®} 0.1% N-(1-naphthyl)
ethylenediamine dihydrochloride (60% acetic acid) &% 9]
£ st F2olA 2083t ¥-§A1Z] F ELISA reader
(Molecular Device, VersaMax Microplate Reader, California,
USA)E o] &3] 540 nmolA FF=S =43

M E5/3 A3 mitochondrial dehydrogenase activity 9]
index& YERH = MTT calorimetric reduction assay 2.2
FEEO AZAEE VAL 9%FE SHsH22] %-
well microtiter plate (Nunc, Vangaard, Neptune, NJ)oll RAW
264 7 macrophage 1x10° cells/well®] =2 £33t}

F 26N F 7 FEEO] FFH e WAE 100 WA

“01 48717k &}k el

Plateo]] MTT 2 mg/ml 3-(4,5-dimethylthiazol-2-y1)-2,5-di-
phenyl-tetrazolium bromide (MTT, Sigma) &S 20 ul%
7hake] 4217 Ft W A 71 AL

237 A5

op [o HN'

formazans FAA17] & 24
A A& DMSO 150 ulS #7véete for-
mazang 5 ¥ ELISA reader (Molecular Device, VersaMax
Micropla e Reader, California, USA)E ©]-8-3}%] 570 nmol| A
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Zojuzs g &

Azdde F4kst Hgw oy FtstE S
tochemicalE°] Bo| gf50of Aot 53] H§4Ed
HE5 0] = polyphenold 3}3HE-2 22 AIEZ A SHE
Aol 27) ©]¢<] phenolic hydroxyl (-OH)71E 7}71 ek
SgHES itk A EAske FeldEddES 4t
&= o] 2 phytoestrogen &3 59 Tkt A T4 S
ZHA T Y AoE dEA ATHS, 16]. B AFdAE GA o
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32 €4 9 dekg FE2E9 F phenol F3S tannic acid
#EE FHoRRE S GAoldZY d B AT
FZE9 Z phenol I 247t 61.5 mg TAE/g7 1221 mg

TAE/go.2 A& FE=A 24 =7 vehstth. 24y
Zoll g dzseEel] i A+ A9 §19H Hwang &
[10]e] BAo] B2 AdolAM ZetEs A dFES Lo
EA5A Jeong S[12]2 FEWH wWE F A=TFS
Hl st e oF&2Eol whet Hs ko] b2 A ekt
Yol AMEE AL Qe FEAE T FH A 259
ARARYL frASHA oderE FEEAA HlzsFako] =4 U
B}t t} Phenolic 313E52 A& free radical E&43} 2
hydroxy peroxide”} free radical 2] decompositions 3]
gozm ity s Yehlie wg E3A< free radical

scavengersql A2 A ATH23].
DPPH BiCiZt A7f5 =X
AAW Y free radical> A4, Dl A5} ghg-3te] A 9
L35 24 F e EEE, o]YT free radicalE A AT

T Ade A= gigt ?“i‘?ﬂ' gurs] e 3 ot 59
DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 4~#%H-> &4t
EA AAFAT S o] &8 SAYPOE T2 pheonlic T
%9} aromatic amine 33 A o] AME-FHE WRolt &
Aol =9l A3l G3-E DPPH radical &7 Ao 2 =4
S A (Fig. 1) 1 mg/ml =N EF FFE, g, it
2 Rge=0) DPPH &)z 2 A%5S <k 61%, 95%, 48%
N%E 7tz LEFET

DPPH §9& A2 A 1417 5 A S radical S F 4
at7] Wl XA} donation capacity $4S 91314 DPPH
method”} d2] AH&¥ 3L It} 4=5%% 2] DPPH radical
o tIgt scavenging &43-2 phenolic content®} @5 g+ FA 7}
Rom E3] ZgEolt Hue ZHds AR A
Farst FHS Yehfe Ao A AT15].

W olN'

SOD &M (Superoxide dismutase activity)

Superoxide dismutase (SOD)= &4+s} BAZA A ZEo]
38+ oxygen radical S e} AE A7), THA] cata-
laseo] ool ol g & TS AT AR HEAA SAL
ARFE AAE Bodte 750 A vk B A
A @Al FEE9 SOD E4L 1 mg/ml FEA E5 F
=%, des 2 9 oF 84%, 91%, 2 55%= 7+ UERRt
/mlol| A ¢F 93%2] SOD A4S H4

}I\l_

on FEh&EFE 05 mg

THFig. 2). ol2|g A= @A o] Fe&Fo] R eshAE
&7Fs4el =

=
o

rlo

it

Ag HAALAZ o S 2 Z0FE AlSHTh
Superoxide dismutase™ +4E AH3lE EE AT &
At AA el M BAE = Sg4kadd g go] 8-S
gl UEA AL AFA o 9] TS 71 FAdo] B
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Fig. 1. DPPH free radical scavenging ability of hot water and
80% ethanol extracts [A], and hexane and butanol frac-
tions [B] from Parthenocissus tricuspidata (PT) stem.
Results are mean+S.D. of triplicate data. Vit C: vitamin
C (0.1 mg/ml).
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a-Glucosidase= a-amylaseol ¢J3] #3l€ A T4
O 7 GFFE JEAY o2 a4 &4 A= T
sk FEHE S AR A5 F FEE AT
ot W&hA a-glucosidase AFA= A28 P} 22 T4

o ABs A A5A AL F&3ith

2 A7 1 A o] FFE a-glucosidase A3l 2/
1 mg/ml =X o&& FZ25E F 96%9] a-glucosidase
Ao Yet Rl o v (Fig. 3A), S4S B #8335 (Fig.
3B)2 0.1 mg/ml F=IA <k 90% ©1/d9] a-glucosidase 3]
g4s Heisith

A SOD Activity
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Fig. 2. Superoxide dismutase (SOD) activity of hot water and
80% ethanol extracts [A], and hexane and butanol frac-
tions [B] from Parthenocissus tricuspidata (PT) stem.
Results are meantS.D. of triplicate data. Vit C: vitamin
C (0.5 mg/ml).

d2iy s Eeo] vk deA B Al
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acarbose 05 mg/mlol A= 404% = FAo] JZ FFEC] &

o YA S Yehl i itk ol g Ade BAol &
Fu XNEE A% AARANEA Y o] &7HsA o] w5
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A Alpha-glucosidase inhibitory activity(%)
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Fig. 3. a-Glucosidase inhibitory activity of hot water and 80%
ethanol extracts [A], and hexane and butanol fractions
[B] from Parthenccissus tricuspidata (PT) stem. Acarbose
(0.5 mg/ml) was used as positive control. Results are
mean*S.D. of triplicate data.
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Heapo] 2748 5 Sl olala Ashd 2448 B 4 gl

mechanisme &AbaRA o] 93 At o] AH A AA
g AR ditstase] sl EANAE T EZAE AT

£ Aol

NO Assay 2! cell viability

)+t lipopolysaccharide (LPS)E ] 4] 4 E o
nitric oxide (NO)E fF=AIZ] th5 FA 0] %—’F FEES U
A A 2Jste] NO 24l A= 9 o
(Fig. 4). LPSel| oJsto] f=8 o4 Aﬂ;‘L_Q] NO 342 &40l
FE2Y &I UM E A
ug/mle] HAo] FEES ﬂﬂfﬁoiﬁ 60%‘%
AT old @ Ade HAo] FEE0] Uﬂ—'ﬂ%ﬂr ]%‘JJ
BAZE s BAFE Aot

NO%= L-arginine?] guanidino nitrogen ©. 2 5-¥] nitric ox-

ide synthase (NOS)ell 9]3to] A= H[21], NO= #H|=Z
B Az Tl FEFS vIAH, AZA WA FE qF

9 UZ AT EAolU AA IA FL&S o)
AW EFAA-AE HFS NO % prostaglandin E;
(PGEy) 59 9%UA7F NO synthase (iNOS) % cyclo-
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Fig. 4. Effects of hot water extract from Farthencdissus tricuspida-
ta (PT) stem on NO synthesis [A] and cell viability [B]
in bacterial LPS-stimulated RAW264.7 macrophages.
RAW264.7 cells were cultured for 24 hr with various
concentration of PBE in the presence of LPS (10 pg/ml).
NO release was measured using the method of Griess
(nitrite). Cytotoxicity was determined by MTT assay.
Results are presented as meantS.D. of three in-
dependent experiments.
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