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Abstract

The in vitro antioxidant activities and neuronal cell protective effects of 60% (w/v) methanolic extract from Houttuynia
cordata were investigated. The contents of total phenolics and quercitrin in the extract were 17.71 mg/g and 75.80
ug/g, respectively. DPPH and ABTS radical-scavenging activities were 87.79% and 99.27%, respectively, when
the extract was tested at 5 mg/ml. The FRAP (fenic reducing/antioxidant power) assay showed a dose-dependent
increse in activity. In a cell viability assay using MTT, the extract protected against HO:-induced neurotoxicity.
Lactate dehydrogenase (LDH) leakage was also inhibited by the extract, as was lipid peroxidation as shown using
the mouse brain homogenate test. These data indicate that a 60% (w/v) methanolic extract of Houttuynia cordata
has in vitro antioxidant activities, and ingestion there of may reduce the risk of developing neurodegenerative disorders.
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& Yol ALEHAT, AYo) AHEH HEH L 65
Rat FA& (P UEHOIA F3te] ALgatgion, 1 9]

B H

=

et

2 ABAE HEE 721

AHEE S g Aok B S

ok oJAZ2E 60% HE-E 100 mLoll ME 5 g& Fol(viw)
A3 #RYSG F23 :

Kent, UK)E o33l JF3)HF=7
Tokyo, Japan)E ©]-&-3t] F=3}3 54
H20T)saA AFAEZ AHESIATH

—r
1A
ol
9
ox
1o
(r
1
(3 mlo
>~
ob
o
ot/

=
>
>
g

M= 3 b

B AgeA] A8 PC12 M| E(KCLB 21721, Korean Cell
Line Bank, Seoul, Korea)= A 7ZM X2 542 Yell=
A2 mouse pheochromocytomaZH-E] =8 AL AHE-
39tk PCI2 M¥Z 25 mM HEPES, 25 mM sodium
bicarbonate, 10% fetal bovine serum (Lonza), 50 units/mL
penicillin 2 100 pg/mL streptomycin©] X 3E RPMI 1640
wj Aol HF3ske] 37T, 5% CO, 2719 ujF7]olA] ufj s}

F= A8 &9 1 mLol| 33} S/ 9 mLs 37 &
Folin & Ciocalteau’s phenol reagent 1 mLE 3l &35}
A2oA 583 REAIZTE BES-8- ol 7% NaCO; 8-
10 mLE ¥o] A EFE ts 32 SHSFE 25 mLE
&3t o] 3 &S 23TAlA 2417 2t A gh
% 760 nm oA FFEE S h SHE FRES
gallic acidE ©]-&3t] AAH AFHo=Z F H=sgE
s AL TH(12).

Quercitrin &2F 24

Az S FEE9 quercitrin 3 49 913 A
T 552 AE 2 gol ZF &9l 100 mLE ¥ ol(viw) 2A13F
Z} 23+ % 100 mL volumetric flaskel] -85}
¢} 0.45 ym membrane filter 2 & 2}3+ T2 HPLC (U3000,
Dionex, CA, USA)Z EA3I3ct EXZ7 columne
Shiseido C18 (4.6 mm x 250 mm, 5 ym)< A8},
0]&2 0.01 M potassium phosphate monobasic pH 3.0
(A)$} methanol (B)S AH&-3F912H, 0~80% B &7 linear
gradient® 30:¢ &%t A48T 42 1.5 mLjmin, T
F2 20 1L, 7= 7]E photo diode array detector & 1S
280 nmol| A &4t
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ABTS radical &~H&4

1.0 mM 2,2’-azobis-(2-amidinopropane)dihydrochloride
(AAPH)S} 2.5 mM 2,2’- azino-bis(3-ethylbenzthiazoline-6-sulfonic
acid) diammonium salt (ABTS)Z 150 mM NaCle] tja] %l
100 mM phosphate buffer (pH 7.4)2} €17 315t 68T
water bathol| 4] 302 Z¢F & 713t ALoA 108 F9t
2181t} ABTS £ 734 nmol| A S35 gho] 0.65+0.020]
UL =% buffer= 3]AA1A ARE-SFATE Al 889 20 pLo
S 9k ABTS €9 980 ILE &3tsle] 37Tl A
HH3A171aL, 734 nmoll A FREE SAHATHI3).
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FRAP (Ferric reducing/antioxidant power) assay

FRAP assay®l|] A& A]2F2 0.3 M sodium acetate
buffer(pH 3.6)2} 40 mM HCIZ &3§A]Z] 10 mM 2,4,6-
tripyridyl-S-triazine (TPTZ) solution, ~12]3% 20 mM FeCls
solutionS- /‘]-9-’5‘]-013} w) 2] A)Z% sodium acetate buffer,
TPTZ solution 2 FeCl3 solution= 212} 10 : 1 : 1(vjv/v)2]
g2 E355te] 37CoA 10~1583F 1ncubat10n A A
FRAP reagentE Y3} %t} FRAP reagent 1.5 mLE +&
% 50 uLell E3+3te] vortexdte] Aol A 3047t WA g

% 593 nmmelA FREE FA3ATH4).
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Hydrogen peroxide(H.0,)°ll 2J3ll =% PC12 A3
3k B & §3= MTT reduction assay 2 =435 TH15).
oJdx 60% WEE FEES FEHE PCI2 cellell A3}
o] 48A)7H5 9t pre-incubationd+ ¥, 200 uM H,0,S 77}
3A1ZHEQE sk o] AdEfe] PCI2 celldll MTT stock
solutionS *|2]3Fed 37°Coll A 3417t incubationdt &, MTT
solubilization solution 100 yLE 3 7}8l] ¥H-8-2 SAAH
o} oAt o 2 &3 == microplate reader (680, Bio-rad,
Tokyo, Japan)E ©]&-3}] 570 nm2} 690 nmol| A =43+
t}. Positive control= vitamin C (200 uM)S A3}
cell viability== control group®] W gt % concentration ©-Z
Uebch 3 043 60% TEE FEES 48AKE
LDH assay kit (Slgma Co., St. Louis,
95199 eh(1).
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(MDA) 478 A Z4Z4-E Chang 5] LH(16)S HF
3l AREERITE ¥ B9 ZZF 9] 10 volume?] ice cold
Tris-HCI buffer (20 mM, pH 7.4)9ll F23}A17] & 4o A
1583 12,000 g0 2 L4289 459 0.1 mLel| 10
M FeSO4 0.1 mL, 0.1 mM ascorbic acid 0.1 mL 2 A&
02 mLE F7Fste] 37ColA 1A12F &<t v g3ttt ol
2ol 28% trichloroacetic acid 0.1 mLE A 7}3}od HkS-
S F7ZA)17111, 1% thiobarbituric acid 0.3 mLE 3 7}3}o]

80CAllA] 30587} 7138t 3 532 nmollA] T35S =45
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RE A¥e 33] vkE A A3} mean=SDE UERJA S
o, ZF Higkol W3 AL SAS version 6.12 (SAS
Institute, Cary, NC, USA)E ©]-&-sto] Hi 7 RFAE
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DPPH radical 22A8437} 22 ksl ol T2 Q1A

2 Z83(17). A Z 60% HEE = g«l Z "4
335 ek HPLCE #4131 quercitrin &332 Table 19|
A UERA vhel Aok o]z Sl FEE T HlsA
3HE &5 quercitrin 352> 712} 17.71 mg/gd} 75.80
ug/g® YERSTE Kim 5(18)2 o14% 60% gt F55
o) % sl HUTE 24 2 o 18 mge© = ek
2 A9 A fAbst 731%* HoAFQoh =3 2 A
A Ho 7470 IN5A AZ 22 o] LET Y= 2
v HEge 259 F s SgE gl 131
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Table 1. Contents of total phenolics and quercitrin in 60%
methanol extracts from Houttuynia cordata Thunb.

Houttuynia cordata 60% methanol extract

Total phenolics contents

(mg/g) 17.7120.22"
Quercizﬁrgl/ gc)ontents 75804037

"Results are mean+SD (n=3).
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dz9] 60% WEHS 525 ©]8-3t] DPPH, ABTS
radical A~ 84 2 FRAP assay 23} Fig. 13} 22t} DPPH
radical 2~2A&ZAFig. 1(A)S FEEY =7 S7Hg
w}2} DPPH radical 22484 0] 34| Z718h= Aol el
Wi, 53] 5 5 mgmLol| M= 87.79% % 71 =& DPPH
radical &7 48 YER 1.2.H, positive control 2 A&
= vitamin C (1 mg/mL)°ll 77+ 34ksl 2438 ehiSl
T}, Lee 5(20)2 G2 &9 vghe F5E=5 ¥ DPPH
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ABTS radical 2484 S Fig. IB)NH=E FE5E9
F=7) 718kl kel ABTS radical 2~A 84 0] F7lske=
A BHYom, B3] FE 5 mgmL A= 99.27% =
vitamin C 1 mg/mLE T} =& 45 YefHA ¢
Fitsls S 72t Aoz =Tk Jee 21)2] 70% ol EH-e
2 33 gy 259 ie &4 2 v g
gk Aol W=, ABTS radical 2A 2/ SAA F5
ojEZ o2 gAo] TS, FE 500 ug/mL2} 1,000
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o] FRAP assay Z7H= Fg 1Q)0A HE ups} 2} oz
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Fig. 1. DPPH (A), ABTS (B) radical scavenging activities and FRAP
assay (C) of 60% methanol extracts from Houttuynia cordata
Thunb.

Results are mean=SD (n=3).
L vt G : 60% MeOH ext.

Ao & vehdtt £3] 5 5 mg/mLol A positive control
2 A3} vitamin C 1 mg/mLoll 717k 848 Yeh) o]
AR 45 Jiskss Zte AoE Yeyth
Osawa (23)2 A E2RH FZ24 HeA 3 als)
< XS kst AESH 858 YehithaL Hasks
om o5 §52 T Ak - S| 93t Folga
HsATt e 2 A3 AA] o4z 60% HES
FEE9 lsl @] Tk AL oA
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o] A= quercitrin?} 2L Hl=A] 35HE0| 4H3) - 91
o o3 #g FHYZES LA} = AHolgtn AzETh

MAME 25 ool MES £4 H550]

Alzheimer’s disease (AD) % Parkinson’s disease (PD)<}
22 A74A A3 ksl ~Ed 2o o3t A7 M| Z e
Apge] o3 HAET, HA gaksl &AL flavonoids,
polyphenols 52 4F8}l2] ~EHAZHEH AAAYE B
7} ol Ao g BuE T Yrkd). 0% 60% WER
FEEY 00 Y3l fFr=d 4tsd 2B 2 A oA
PC12 Az digt B35 75 S43 27+ Fig 24
2t} Neuronal cell viability= H,0,5 *]2]3F 2] &] ol A
control group(96.54%) tH] 56.64%2] AEE&S YEIAL,
H,0,¢} vitamin C (positive control)Z FA]ol| x| 3 22|+
NAE 73.13% ] BEEE H,0, tHl ¢ 17% 8= 4173
AE R EHE BT o4% 60% WEE FEES A
2] 3k Al Z o A= 100 pg/mL B =91 4] positive control 4]
o] vitamin C 200 iM%} AR B3 G35 H3loy w2
A= A7) g8 ASE YUEPHTE 22y o] Table 191
A Uelhd o4z 60% HEE FE2Eo 5o Ae
quercitrin % TS FlEA s FOoEREH 7IQ1g Ao
= daE

AZAEZS] Az glFEo] AFQEoZ FAE
AoYA] 53] AkslH ~Ed 2o - HekgE F2E 7HAAL

EE59] AAANE] Axd HESZA 9 LDH W&
=743 2= Fig. 2(B)9F 2Tt Control group®] %
28.09% =14l Hsl H0, A &st FollA= 55.22%9]
vkl Ho] H,0,2 213l LDH W=0o] 27%3 % =7}
3l Ao Yehgth ¥ vitamin C 200 pM X 2]
36.13%°] WEFS HA, o]4% 60% HEHE FEE9]
F=E AgFelAE LDH W& Fo] Zastg o, A
100 pg/mL FEAME 3601%2 =2 AXe RS a9s
HAFAED. ol 9A A x 60% WEs FZE
flavonoidsE 3 §H3F t}3} phenolicsE©] A 3E =}l =43}
= A HiE AAGtA A EELS Bt A0 R
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Fig. 2. Protective effect of 60% methanol extracts from Houtfuynia
cordata Thunb against H,Os-induced cell death and membrane
damage in PC12 cell system.

PC12 cells were pre-treated for 48 hr with various concentration. The cells were then
treated with 200 uM H,0, for 3 hr. Vitamin C(200 M) was applied as positive control.
(A) Levels of cell viability were measured using the MTT assay as described under
materials and methods. (B) Inhibition effect of LDH release on H,O»induced membrane
damage was measured with a colorimetric LDH assay kit. Results are mean+SD (n=3).

Ll:vit ¢ FA: B0, B Vit ¢ A : 60% MeOH ext.
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o 351l Q= mouse brainS tHAFO E A3fw B 23
o ot Ao Hikste) Utk RS ke Wl
714te] dR-EA BFQAT # AFAHE T3l =
quercitrin 2 ThFSh HlEA IFES TS A x 60%
Uﬂ‘?:‘f% 2250 ik} 0 *L@r@; ZEH 22 RY Yeht
= XA ikl E e AN E BHEaHs YER o
E]?%]A“I /\]7311_‘6,]_ E% .’.’[:

Aol &8 7HAI7E wva AagEn.
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Fig. 3. Effects of 60 % methanol extracts from Houttuynia cordata
Thunb on both ferric ion and ascorbic acid-induced lipid
peroxidation on mouse brain homogenates. Results are mean+SD
@=3).

L1« Catechin, & : 60% MeOH ext.
o OF
I =
B AFoMe dqudd AT =2 T ds 9E T
(17.71 mg/g) S Ve 01 Az 60% e FEE2] it

i]r By 9@ AAFAME Eiﬁﬂri olr 7] L3l okt
TE FystAT) o] %2 DPPHS} ABTS radical 4~7
%""3 2 FRAP assay 27} % o|&4Q1 A aFo] YEHS
o, & 3kt A4S 1Stk MTT, LDH assay=
%t“;} /\]7(:)]/(1]_J_ EP:EJ,]_E _757(4 @4mA]tﬂoﬂ}ﬂ‘~
Az 60% WEHE FEEY EE FZolA positive
control 2419] vitamin C&} A A2 AAEE-S YERI A,
LDH A3oA = FE2=¢ 93t 5% &30 a4 W=
F HAa7F BEE ATk 3 LDH A olA Yehd 217
Alaet 97 o] 1S EjIstarAt ¥ 2215 o]-&gh X4 9]
Hikst A4 A4S =
Hrksrt oA Ee Ao vehd Ad e Flkshe A7A
xo] B9 E FEAZ F Utk 7S gl £
ATAHRE T = Wl quercitrin R THFEE Bl Shet
=5 IS oA BE 60% HEE FEES Pits ¢ Aks)

% sEdseRE Uehies Ade] fasie 3k 284
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Uehle] B3 1784 58 e
15 2 Z2A9 28 7} L
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B ATE AR AU F5AT A HKRE- 2008-
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