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Abstract — This study was conducted to investigate the antitoxic component in aqueous extract of Hout-
tuynia cordata Ty e The results were as follows: Generally, detoxification effects by Houttuynia cordata
T yuns €xtract increased in proportion to the extract concentrations in rats. When 40 mg/kg dosage of Hout-
tuynia cordata Ty g extract was administrated, Houttuynia cordata Ty, extract showed the highest anti-
toxic effects in metallothionein induction. After the extract treatment, body weights increased in proportion
to the extract concentrations. However, after 3 weeks, the body weight decreased insignificantly. From the
above results, Houttuynia cordata Tyyyp extract increased metallothionein concentration and decreased the
toxicity of cadmium in rats. In vitro the antitoxic activity of aqueous extract of Houttuynia cordata Ty
on NIH 3T3 fibroblasts was evaluated by the MTT (3-(4,5-dimethyithiazol-2-y1)-2,5-diphenyl-2H-tetra-
zoliumbromide) and SRB (sulforhodamine B protein) assays. The light microscopic study was carried out
to observe morphological changes of the treated cells. These results were obtained as follows; The con-
centration of 10~ mg/ml of Houttuynia cordata Ty, extract was shown significant antitoxic activity. The
number of NIH 3T3 fibroblasts were increased and tend to regenerate. These results suggest that Hout-
tuynia cordata THUNB extract retains a potential antitoxic activity.

Keywords [ Houttuynia cordata Ty g Antitoxic agent, Metallothionein, MTT assay, SRB assay.
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W 71559 59 metallothionein® & % A=
HE 54w, 7I=F AESAHESE 13 2
Hel vla¥E 7 T7sia /ARl MTT s
27} SRB A4S ol83lo] 7t=F9] 40l
st s5ALaAE BrlsiaAt sl

AENE ¥ Uy

NS - o)z 1098 8Y R oAb BR
oA AFsI A% & ARGt AFel AN
H AEAE dguigtn sejedEuiskd MAEsw
Ao}l BElo] 9t

ABEE - A AR 52 g3dEn o
gl AHFE ARSI ARSE S 6~87 A5
Sprague-Dawley7] 95 &7o& AT 150£20 g
& AMgIglon, ARAR 1:HRE HFE AR,
ARRE RE 22°Ct2°C, FEE 50%110%2] 5EA
S FFHE Z2Re 2u 197 sRyew 3t
gon, 2itS e 7leE dxd, IS 2
"oz F 25718 ARSIt 1% pelieta ¢y
FFANY g AREA AR RS 2
3] Fasigion, A7 Fo7IRhE 442 sl

ool =H| — & Aol ARSE Aokl Az
A5 QA ZEFeAM AFE, o2y S 2
A ol $1% &, Az oz & Fasld
500 g& 5000 ml T ZERAI] & 2500 miE ¥
3, 75°ColM ATt Bt B FESIGIh olgigdol
Al A HEERl] 92 F2EE 04 pum FEE o7t
F, SHENZ 45~50°CollA] At &AL Axd
e B FEE 12136 g(24.27%) B3

AleF W 717| - ox FEE) AL, SuiEE 3
2} FR5E AREsIgon, 33 s ) gt
TF 3 T AMSE ARk GREE ARSI,
CAEFEHA(CACL)YS SigmadlE ARESIICE Axjg]el
ARE 2|7 Ao g AlEsle] 2E45S 9
3 AAS & AMgsIglen, BA8 TPl AR
F=A (Hitachi Z-5700)S AHE-315ict.

A Zujeke]] AL MEMMinimum Essential
Medium), fetal bovine serum, penicillin G, strep-
tomycin, fungizone AJ¢k>- Gibcorll GRE°INoH,
MTT8% 9 SRBAE| AME-3E Aok SigmartollA]
TSR AL wjoke CO, incubator(Shellab
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Table I — Dosage content of cadmium and water extract of
Houttuynia cordata Tyyng in rats

Cd dosage Houttuynia cordata
Group (mg/kg) Toauns (ngkg)
Control 0 0
Cd control 4 0
Group 4 10
Group 4 20
Group 4 40

Experiment animals were treated with cadmium and water
extract of Houttuynia cordata Tiypg by oral administration.

Co., USAZE AMgsl9a, AESFQ) AArS Turkd
HARNE SIS oY, e =HEA
(nverted Microscope, Olympusys ARE3I3CH MTT
gk U SRBAZHL ELISA reader(Spectra Max
250, US.AYE A3l

FIEE ¥ OjM=E FEo £0{ — Ao ARRS F5
%2 cadmium chloride(CdCl,; Japan Wako Chemical
Al GRE eI, o= & F2ES 37 74 Fo
£ Table I} Zo| 5/TFOE F283leH, 1
3 solelge s AEHg Y

EF 7o Fl=Re s &3 - 4AF 24730
ARE FAAZ FFHE AEH=ZE v AP) 1, A3
S AEE 33} FHTE 33 Ak, A3
Z71A10°C)HIA 24413 1ZA -, 200°C hot
plate’dellX 3zt A}, ik 9 RPRARE o] &3
RSP gl frlEE AT, 25%S)
ammonium citrate®%4 10 m/?} 0.1% bromothymol
blue(BTB) indicator €& 2~34-& Yy, 299
Mol MM mAoz WEW7A ammonium
hydroxide§-} 0% F3}AIZTE o37]e]l 10 miS] 40%
ammonium sulfate £-47} 10 m/®] sodium diethyl
dithiocarbamate(DDTC) 4 B3 M4 =€ &
S RS thE, 20 m2] MIBK(methyl isobutyl
ketone)s-S 75t &5 § #3302, MIBKES
#&ted 120°C hot plate’dollA F4kAIA 0.1N HCIR
£33 ¥, wave length 228.8 nm, slit path 1.3
nm, lamp current 9 nm® F-AZFA AXFF
A5 Al(Hitachi Z-57000% o83l A7) 71=%
g SABI

8% F7|Ue|l metallothionein? 5T &3 -
Onosaka’s-'"e) "W o) wigl 2259 MT(metallo-
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thioneiny- 7H} AF2AE 05 g Hslod AF 2
A&z AHE v, 025 M AEEaE rlshEA
teflon glass homogenizerg ©o]&3lo] Z&lo] #43}
HES 31301, 4°CollA] 2087 dawelsi] Ax
AN (cytosolyS ATt ATANA 02 mE 003 M
tris-HCI(pH 8.0) ¢&&ol] 715t ¥, 10 ppm9
CdCl,(standard solution) 1 m/Z ¥3pA)7)31, Ao
A 5R7F viekstStt. 97]ell rat RBC hemolysate
02 mE JIst #F) Jl=HT MTol#le B2&
bioligandZ A)Ask1, 100°C 880l 187 FXAIA
Cd-bound hemoglobine: HAJAIZ] ¥, A3Ee]st]
AzolS F gt o]9l7to] rat RBC hemolysated
7o} dAg] 2 gade] S 38 wHEsk], MT
852 st S AFHA MTEE A
AR AREFFEAC g3l AEE 7I=F kS 7]
%3, MTEARF 6,050 ¢ & 7158 6 g 921 £
S Hog FAE] 2F ug I mgMT 558
FABI3Act

H}EEY - =& =l disid AEIAYRE FH
NBEEA7EA wF 28] 5435

AlZe %2l - ARt A= SA) 4°C Pl A
Azt AMEA A wiE 34 102~107°
mg/ml =5 AF) ARSIt

MEHlQ) - oz FEE) gt sisdeS 53
371 $15ted NIH 3T3 AREAEE ARSI Hl
ofoll 0 2= MEM(Gibco, US.A)l 10% fetal bovine
serum(Gibco, U.S.A)¥} penicillin G(25 unit/ml),
streptomycin(0.25 ug/mhE H7iste] AR 2z
AFS w25 37°C, & 95%, TS T%
5%2] ¥j%7)(CO, incubator, Shellab, US.AYE AR
siodct. AEs Hste] vfokst flaske] MEE 0.25%
trypsin® 2 *2]3le], Twk®d FTARPIE o431
AZS7} 5x10* cells/mPt FEE AERFAS gks
et

MTTEZHEMY - Mosmann®] 3 2] wa}l A3
£ 5X10* cellywelle] HEZ ZE3] 1 miy 24
well plated]] ¥F3) 24417 wioksidt). 3T3 A+
A Eo| th3t Ft=F 2] MTTs(midpoint inhibition
value) 55 AX3IGtE. FEEH] APS TR
TE9E d, gt g wiokst $E uRZE,
MTT,#e) FE=F3 ol o2 ekt & MTTs,
T, MTTs 2% A7) oz 85389 107°~107

=3

mg/ml FEE okl Yol uje] gt 72 AEFoR
Sl 4843 E UF 9 F BHTY 24

A ELISA reader(Spectra MAX 250, US.A, 520
m)z FFEE 45l MTT,7 73 Blw skt

SRBEY 2MY — Skehan 5V uPHel ulgl, Al
ZE 5x10° cellywelle] HEE 2As 1 m¥
24 well plate”] FF3ta 24417F wgsIQic). 3T3
AHEAE e S=HS] SRBy, FES 2R3
o} MTT A%< 33 Y8k diza', SRBspr
4 AFFo 7 Flo] oz EFEEC] H/HE ikl
oA 48717k wioFst &, uljokel-g B3 53] At
% 04% sulforhodamine BE 200 w3 7151 1
AJ7E Qb Ao wEAE kS, 1.0% acetic acid=
53] MFslar 3] 235t 10 nM Tris base®
2% protein stain %< F, FHTE BHYEA
ELISA reader(Spectra MAX 250, US.A, 520 nm)
2 &74319] SRB,ir# vlmsiich.

MZo| HeN|IAY U3 - JTHuHoE AZE
#2s)7] ¢48l9d, NIH 3T3 AFEAEE MTTHH
92 SRBAZS 3l7] Ao =]¥n|A (Inverted micro-
scope, Olympus)© 2 #3811, ARRlS 2dsisict.

SHB M - Agdaie] BAISEAeR= Student's
t-tests ©]2315 .21, pvaluet 0.05 BT B¢ F
ok Aoz WAAT

HEEY A OF

AP FI=E BEE 4 mgkgd oz B
FEES O T eIl ATy A 3, 4
AT AU FIEFS] s Table I8} 2T}
71=E5Y oz B FEES FolskA &2 TelA
FIEF) FEE 5581009 mgkgl® WA LERY
o, o] g A T JTE XX e
Aoz AAEh FlEg dxTelMe] sEE 6320
mgkgt0.0192 UERE, Autdog oz F
FZ2E9 AT Fo 20t TS 85 A
FIEgS] T2t At AE & & Ak =Y
' F2EY AT 7 5 40 mgkeolM FI=F
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Table II — Contents of cadmium in kidney of rats treated
with water extract of Houttuynia cordata Tyyng

Dosage of Houttuynia

a
cordata Ty extract Cd contents

Antitoxicity of Cd

(HC) (mg/kg) (ing/kg) (% decrease)
Control 5.58 * 0.09 -
Cd control (4) 63.20 = 0.01 100.00
HC 10)+Cd (@ 61.85 * 0.00 97.59
HC 20)+Cd @ 57.25 * 0.00* 90.59
HC 40)+Cd @) 51.23 £ 0.01* 81.06

*The values represent the mean * standard deviations for
five experiments. "Experimental animals were treated with
cadmium and water extract of Houttuynia cordata Tyypp by
oral administration. Significantly different from the control
values; *p<0.05 (Student's t-test).

=X o3t EHFLAET}E 51231001 mgkg
(BLO6D)E 7FF 958 AHE BATLY st 7k
Ul FI=F =4l oiet sisdztane) vlusiad, Al
Zh Fl=Re) 5434 uigt siEddads A ve
e 295 & £ St o x9] § FEE] Fo
57} 20 mgkg, 40 mgkgeld TAHcR H-o4
& E3ATHp<0.05).

HHoA 7I=F FEE 4 mgkgs}t Adx &
FEES O5 TE e AT FA% &, 4 4
oM P =g ST Table 109 2t
=T oz E FEES T &2 TollA
FleRe] ETE 6557 1.04 mgkgl® VERLOL,
o] gk AsAne)] T vXA] FE Aoz A
ZHgie}, 2PN A o] ojdx B FEE9)
AT Fsot 2718 5 FH P StEEY

Table III — Contents of cadmium in liver of rats treated
with water extract of Houttuynia cordata Typpg

Dosage of
Houttuynia cordata  Cd contents®  Antitoxicity of Cd
Thung €xtract HCP (mg/kg) (% decrease) -
(mg/kg)
Control 6.55 = 1.04 -
Cd control (4) 72.78 = 1.38 100.00
HC (10)+Cd (4) 62.78 = 2.16* 86.26
HC 20)+Cd (4) 58.63 £ 1.79* 80.56
HC (40)+Cd (4 57.32 £ 0.01* 78.76

®The values represent the mean * standard deviations for
five experiments. "Experimental animals were treated with
cadmium and water extract of Houttuynia cordata Ty pg by
oral administration. Significantly different from the control
values; *p<0.05 (Student's t-test).
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Table IV — Contents of metallothionein in kidney of rats
treated with water extract of Houttuynia cordata

Tayns
Dosage of Houttuynia

MT contents® MT
Cordfl?cﬁf’f”n‘?g/i};ma (mg/kg) (% increase)
Control 0.88 = 0.09 -
Cd control (4) 0.45 £ 0.07 0.00
HC (10)+Cd (4) 0.61 = 0.06* 35.55
HC (20)+Cd (@) 0.62 £ 0.00** 37.78
HC (40)+Cd (@) 0.63 = 0.01** 40.00

*The values represent the mean * standard deviations for
five experiments. "Experimental animals were treated with
cadmium and water extract of Houttuynia cordata T g by
oral administration. Significantly different from the control
values; *p<0.05, **p<0.01 (Student's t-test).

T2t Bl ATE B 4 vk A k=R
=X} tiFt AisAREdRY 2P FIEE B4
et SSATET A YebTh ozl E F
Z& 5995571 10 mgkg, 20 mgkg, 40 mgkgol
A BAZLZ(p<0.05) FHS B o] AR
E o, oz E FEE0] JI=F FES wiER
Qg 7 FI=F B/ uigh sisAtErt et
wow, ol Mo widy Aoz wadn S
A7) metallothionein®} 5%+ Table IVS} Zth.
FIERT odx B FEES Tk &2 Tk
MT9 5= 0.88+0.09 mgkgC® YERGTh Table
Vol B=njel o] MTS 7H=8 oz v|a
3 B, giEzolME 04510.07 mgkgl 2 VERGEO
), 40 mgkgS MTUo] 06310.01 mgke(40.00%)
o8 Yeptes g E F Utk o) FF4E B o 3
A AN MTY] 22 oz & F2EY A7 §F
AELrt T/ 5 A MTINE 718 2
TS Bk oz E FE2ES] AT FAFE 10
mg/kgolX FAZ L2 (p<0.05) FrdS B oH, of
Az & F2EY AT F9FE7F 20 mgkg 40
mg/kgold p<0.019] F43E HAHY 7 MT
273} v|wsRH(Table V), old% B #2289 3
TFEA] Aol MT Zzl0] 22 o= Yehdrth
73 metallothionein®] %+ Table V&l 72t}
7I=RT oz B FEES Folsk g2 Telxg
MT9) 5 0402007 mgkgl 2 Jepdth 71=
F RS 0531007 mgkgl 2 Uelton, oA
= E FEE AT Fo&%°] 10 mgkegolAe 054
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Table V — Contents of metallothionein in liver of rats treated
with water extract of Houttuynia cordata Tyyng

Dosage of Houttuynia

MT contents® MT
cordzllt_;lcgl;m(fgl,gg/ixgt)ract (mg/kg) ( increase)
Control 0.40 = 0.07 -

Cd control (4) 0.53 £ 0.07 0.00
HC 10)+Cd (4 0.54 £ 0.01 1.89
HC 20)+Cd 4) 0.58 * 0.00* 943
HC (40)+Cd (4) 0.60 £ 0.00* 13.21

®The values represent the mean * standard deviations for
five experiments. *Experimental animals were treated with
cadmium and water extract of Houttuynia cordata T ypg by
oral administration. Significantly different from the control
values; *p<0.05 (Student's t-test).

=001 mgkg(1.89%)C 2 MTY £xo] WA Yl
o}, Az E FEEY AT FoIEE} 40 mgkg
o] | Y MT &7 10 mg/keell w3l <k 7
w7} B Ao etk BAAEQ FedS oA
29 B 252 94557t 20 mgke?} 40 mgkg
W p<0.052 YERTE!Y Aol FE&o]
A A AE7IHeE 7 9 ARzA MTS
FAslel AUl B0 A fElE5a 2Est
o #8402 AGAIA wldT o 2N S8y
g}

A% B FHEY L ZFvk ugt dxY
AWM= Table VI 2t} oj4x B 283 71
E5S Eojelx] & Tolde B FAF Azl
71kl wet S71eks e Bglov, Jl=ER 73
T B3 vz AS, AFo) 1593 25U

Ae o7t S71E &, 3FUSTEHE 870 AT
7} A &SR oz & FEEY BT T
Tt SV mEk AFHEY &L Adgle
U AlFo] adAE stttk oMz E FEE9 A
T F557t 40 mgkgold FE=FS 54 dig
N5RZEN} /S SshA ek, o & F
829 5o V7o) 257t A= HA34) vt &
ERA7E) FREeleH, 2F olfdle =R =
Aol gt A=AREIN= 22H asigint. gEkA
0= ojxo] B FEES F5UF VI wet, 5
3 A AFe SR Ve, o AFHss
o YFAFE] AFFrPL 7P @A) STk A
& ¢ F AT o BFY =R FH Ui =
A& A B9 ople, FIEE AES FAS
&S FXA)7)2E} Alg gt

3T3 AREAEE oJgsrs sl=foR A
F, MTT ¥ SRBY] EFF=E 98ky, =Tl &
AEE 100%=E 31 vlo|a2E 5ol st SHRE
H#ldo® 4% A7, MTT 2 SRBY &35+ 7}
ZHEY el &S 7480, 1C,2 MTT,,
< 3304 pM ¥ SRBy2 54.72 uMo)QIth'® MTT
RS o]g3lo] MTT 558 43 Z3, o
Az B 259 107 mg/mi~10" mgmPsEolA
£ 100%~98.9% e EAHCZ FI4 (p<0.001)
e I=F ASAEERE Yoy, g B4
BoME BAFCE foido] YU Table VII).

o] ghAel sulforhodamine B protein®Fe &
k= WRIQ1 SRB AFEAES olg3le], SRBEE

Table VI-Body weights in rats treated with water extract of Houttuynia cordata Tyyng

Weeks after treatmenta(%)

Dosageb

(mg/kg) Control 1 2 3 4
Control 153.60 + 8.72 171.%;51§0£)).43 180.:(1?7:_:6 %1.43 189.253%;3 %1.42 199.?229§3 1;».15
Cd control (4) 160.50 + 0.70 172.3(37 ‘;’_‘7)15.95** 165.5(03 —ltz )4.96 156.(2?2§0?.00 1432)(;01;) 61).24
HC (10)+CD (4) 157.33 + 2.31 176.(();)1§7()).01 176.?;7239%52* 168.5((; .I_LO)le* 160.08 ;_r() )0.0l
HC (20)+CD (4) 125.00 + 12.12* 147.1(3?7:§6()).58 147.??7§0?.00* 138.((){)0i0:;>.46* 140.?{)2'4_60()).02
HC (40)+CD (4) 123.50 + 3.54* 148.(()?9.15;4%5.95 146.(();)8%2—2())'01 142.((){)438()).00 143.((){)5.1;9()).02

*The values represent the mean T standard deviations for five experiments. "Experimental animals were treated
with cadmium and water extract of Houttuynia cordata Ty g by oral administration. Significantly different from the

control values; *p<0.05 and **p<0.01 (Student's t-test).

J. Pharm. Soc. Korea
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Table VII — The MTT absorbance on aqueous extract of
Houttuynia cordata Tyyng on 3T3 fibroblasts
treated with cadmium (MTTs)

Concentration - Asyg

(mg/m/) Mean £ S.D.2 (% of control)

Control 4.154 £ 0.000 (100.0)
Cds, 3.742 £ 0.015 (90.1)
1072 4.154 £ 0.000 (100.0)***
107 4110 £ 0.014 (98.9)%**
107 3.998 = 0.169 (96.2)
1075 3.822 * 0.062 (92.0)

Cells were incubated for 48 hrs. The cells were harvested
with trypsin-EDTA. ®The values represent the mean
standard deviations for triplicate experiments. Significantly
different from the control value; ***p<0.001 (Student's t-
test)

Table VIII - The SRB absorbance on aqueous extract of

Houttuynia cordata T g on 3T3 fibroblasts
treated with cadmium (SRB;)

Concentration

(mg/mi) Mean = SD* (% of control)

Control 2.953 + 0.004 (100.0)
Cds, 1.106 * 0.028 (37.5)
1072 1.423 + 0.033 (48.2)***
1078 1.416 = 0.004 (48.0)**
107 1.379 *+ 0.037 (46.7)**
10° 1.170 £ 0.035 (39.6)

Cells were incubated for 48 hrs. The cells were harvested
with trypsin-EDTA. The values represent the mean
standard deviations for triplicate experiments. Significantly
different from the control value; **p<0.01 ***p<0.001
(Student's t-test)

& 3% A7 MTT s=0xe Zof, ojix &5
EE9 107 mg/m! 5N SAZHCE 482%%
213 (p<0.001) 3= S5ALEAE Yebdo, 107
mg/mi~10~" mg/ml EEAN EAZCE S <
0.01°] AAARE, AEARERE 107° mg/ml FEo
M TAFHLE felidol USItH(Table VII). H)AE
Aol A% o= E55E9 JI=F A5HETES
T FEEY TEFV wet 3T SR, &%
59 Wske MTTHZEAEC SRBYZEA o]
WA Hadhe AFE B 5 AU oz B
F2E2] SRB(Cds, 1.10610.028, 37.5%) 5%7t
MTTs(Cds, 3.742%0.015, 90.1%) S5RT} Jt=F
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Fig.

1 —Inverted photomicrograph of NIH 3T3

fibroblasts treated with SRB for additional 3 hrs
after incubation unmodified medium (control)
for 2 days X 200. Most cells had abundant
cytoplasm and formed round shape (A).
Inverted photomicrograph of NIH 3T3 fibro-
blasts after incubation in the Cdy, concentra-
tion for 2 days X 200. Most cells were formed
round type and number of cells were decreased
(B). Inverted photomicrograph of NIH 3T3
fibroblasts after incubation in the medium
containing Cds, concentration plus 1072 mg/m/
concentration of Houttuynia cordata Ty for
2 days X 200. Most cells were showed rege-
nerative and number of cells were increased

©).
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o gt =7 ae] WS veEhilen, &%
£2] 107 mg/ml 55N Cdsoll thet SRB £44
07 10.7%9] Xo]Z MTT 2449 xlolHt} =
UehdS #2 4 JUSUTH(Table VII.

AR FEu|Fd DR dR2EE 2407
wiokeld well vigo] FHE #E ZH= WEgow
U5-S o]FH, 3T3 AAFEAEEC] £&Ee] gt
(Fig. A). IC5; MTTs, ¥ SRByp)] I=8S A2
§ TolMe AES7E AT, A FEprt o
FouRy HI=EE g B 5 3ltkFg B).
ICe =9 7I=83% oz EFEES AT o
AE IC,zell vIdk AX7t Frsta Ao
FHEAHFig. C). oz EFEES o|€3ld, 1
ZF AEAZENE 599 Bt Qlof A% )
e g F glod, E A3y s, Fh=Fol
g AZEANE o2 BEEEC] JAsK:s A543
ZENE Qe AoE AL o) o}z EF
59 F1=Fel Uit si5Ede] FREe e Re
Z dgs]o] 23389l wlo g BATZRE 1Y
sh E8S AL Agolrh

4 £

AHA FI=g BFFAA, x & FE2E 4
T Fogt $ Ft=Re 5494 dig sisAREAe}
FI=Ho] 3T3 AFEAE plAl= AXSYE 2%
8kaL, FF=F IC;(MTTs B SRBspell 3] &4
© 3T3 AREAEe] AAaze] diste] o3 22
ARE I3k

L FA o3z & FEEY AT FoJE30]
VS FIER Y A0 gt A ENE &
71elRon, Aeuct 2ol sisAdast £
oxch.

2. 97 2% B 33e) MTS 5 13 1
o Al 53 AE Blon, Ao of
4% F FEEY A+ 7o 5571 10 mgkg o1
o] Fd MT #4& ofix & FE2E9 T}
7RI 3A F71sAe @ik

3. 8F9 AFHzh= N2 B FE2EY AT F
o§Fo] TV 5, BH] AFHE TR 7
&S BYo, 3F olFelle= AT TUPE A4 b
1257328
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