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The Effects of Fractions of Houttuynia cordata THUNB on the Accumulation of
Cadmium and Induction of Metallothionein in Rats(IV)

Ki-Nam Lee, Jae-Yeal Jeung, Young-Sun Song, Jeong-Ho Lee”, II-Soo You?, Shin-Kee Kim®, Seung-Hwa Baek"

Department of Industrial Oriental Medicine and Department of Natural Products?,
Professional Graduate School of Oriental Medicine, Wonkwang University, Department of Industrial Chemistry® and
Department of Environmental Horticutture, lksan College®

This study was conducted to investigate the antitoxic effects of Houttuynia cordata Truns with chloroform and ethyl
acetate fractions. The results were as follows:

1. Detoxication effects of chloroform and ethyl acetate fractions of Hourtuynia cordata THUNB were increased in proportion
to the dosages. Detoxication effects of ethyl acetate fraction of Houttuynia cordata Tuung were higher than chloroform
fraction of Houttuynia cordata THUNE' s results and detoxication effects in the kidneys were higher than results for the liver.

2. Metallothionein concentrations in the liver were higher than concentrations in the kidneys, and ethyl acetate fraction of
Houttuynia cordara THuns was higher than chloroform fraction of Houttuynia cordata THuns in induction of metallothionein.

3. Afier the administration of chloroform and ethyl acetate fractions of Houttuynia cordata Trung, body weights increased
in proportion to chloroform and ethyl acetate fraction s dosage of Houttuynia cordata Tauns but changes of body weight
dminished after 3 weeks.

From the above results, this study suggests that chloroform and ethyl acetate fraction of Houttuynia cordata THuNB
increased metallothionein induction to cadmium intoxication in rat s kidney and liver and decreased the toxicity of cadmium
in rats. (J Korean Oriental Med 2001,22(1):22-32)

Key Words: Houttuynia cordata Trune, Cadmium, Metallothionein, Detoxication.
\_ J

eulglo], 4ol gl F&olTh, gHEE Fh=
% S92 ey %%a Wol7k ek, A7kl
7t TEE

FI=E& £64 321, BeH 7650 FEY L, ZE =¥ 1 015 ppm FEo]A| 5 B

= g9 F3t) JS}W *3“9 7t=F ] E¥ Y

A% 2001 1932 - A9 ¢ 19 259 &3 Gcolth AR

-;I_;I\‘_;Z-}Z}:@ZH@ x‘?‘d A ;%3—523442H4Z] R 2ol F2E 7] 47] wiel 0-5_Ppm %3 ok &
solala 2rjats) )39t} 2|38 oA B o3tH, EYF o] 0.5~2 ppm

(Tel. 063-850-6836, E-mail: jacyeal @hanmail. net)

22



ol7ld 91 69 @ oAz E8o] B A7l l=E 523 Metallothionein 44 mxE GV 23

2 =tk detA o8 o} ofdFt 3 iy T
02X PN Fo FiEo] HdotdFeA = 2,000~
300 ppmol] 23tk 7] HAA Y sTe YE 9
TAlY HFAE 0.009~0.033 ug/me, v] 2] FA}o|
ME 0.012 w/meo] Jtt. A FF JIEF T
0.11 ppbo.2 go} A FAIZFS S09pdez At
T3 g9 T AFATH 0.03 ppb o2 20001,
2.2 0.03 ppbo 2 42,0000t} SLEFFY] B &
T 25000748 A2 E AV 23 71F<) 0.01 mg/ [
o] &}7} 99.8%0°)Q 31, 2 0.03 mg/ | o) QT

FI= 8L 1817 Strohmeyere)] 2l8) M 2o 2 ¥
2 H 1, A plAE 43S 1932 Prodan©]
& 71tk 7l e RS 8 b5, d3hld o oA
A, &7 5ol AHEEI glon, 19464 ol LR
A Itai-ltai Wo| BT A 22 FHoF 23t
Aoz Fleg FEEAL dFE] A&k
HT FAEY AL} G Bodhe nEFYae
Fa4e] ZxEa oyt e e AHEate
2712 Q% vy e TR S, Hoiet TR
< B3 g B T 2L TEgeE A%
A, A, 2719 edo] A4S A EA R o T
I Yoy stegol Aol fd=w HEre A
&2

2

TSR 3] 48vin A% 1 YR thioneind}
A %38t metallothioneing A3 8t2.2 2+ 7)) o
P oA, Aol FUE =B o 50%e F
2 73T G SAHY AR 22 el
7 Aol FAEE Rl SHAEAT YA
% & 712 metallothionein Aol 71913tttar LelA]
3 9tk & thA] 2EbE metallothioneinol] E£3 (g
A B2 Ft=Fo] A ALHARAA BEAF
Aro] W Bl = o8 7 EA7|e] BuH T Q)
dukd oz QA Fad FaEol FdHIA
< A% A =7 ez wjdo] £o| g metalloth
-ioneing FAstE o HIHT Y, AR F
7, A, 8 aeln AA2E T F2 EA3
o A\ 2H QS oF Setn e AEAFY] ¢4

A S A & sulfhydryl groupe] Cd, Zn, Hg 281

7HA] BAE FYEEY UA ¥ 2 F
3}t}. Metallothioneino] Q1A|dl] -F-&f 3k =
greto] 229 Ao Bodttn F35)
T Y3, FEEE FEH0E ANA e
22X 545 Foitte Az . o

o2 Algo]l A% e AW FF=Fe] EA)
1A A, A o] FrHel whel Aoz A
o ZAF 0 60d AEE Al B¢ < 20~30 mge]
Ftege] AAW AL AW F =g SAF
9] 50~80%7} 77T Ao EA P, Aol
A7) ool AL, AJAED Jl=m FF 2 2
f580] Zol JlEg FE9) B 4R A=
vehglot. aehvt 7tE g AU FA Fol =

e 2710] B & glE Wol o1d glo} A=
H

B

7ol w28 o] a o], 87 o)
AArgelA Fhege o9
A oS a8 Aol
SEEERICE
44 Rabgo] Ze Tl
Fobalol g Balel F7hEn

o
of

s
I
l_‘l-n

£ @ e
e
32
o

$A

e o
ofN
et
%

rld
ali
b

o to
o =
B
2

3 HUoHo
o
e
of
d

ol
o2
2
2

3

p‘L
rir
>
)

2 o]

" o,

to Yy

U ox %= 10 g o

) % HHJU
2Eig
o %2,

> =

e

i X

N 1% o

%

o M

'8 St

G e

N o

= op

ul o

o o (K of 4 Mz R o= 1o ofy
ol 2
rim o
T fru ofn

ol -
T8 s
D ¥ X opR o
Fhi:u:_\,d
ﬂlor:-_l,
_lt:_ll_>i
> o
r 2 o
offl
2
o
o
i
2
o
ot

X

r

MmN Koo off oo N O R HT 0

il
o] F¢ FollM AAdstH m7H- WAzt
o] 15~30 cnH & oja o] g
chloroform, ethyl acetate £33 o] &3} 7l
F58 A7 B RdD T AP 3% 27
U Fteg9 FE9 metallothionein®] % 2 A3
W3E 248 AF 25 03 %



24 OefEslx] 42248 1520013 39)

£ %7lketnAl Alzstinh
AEME L gHY

1) dogel =X

B Ao AHEE A o2 AE A
BEFAM A, o] g2 Ug AA W) &7
5 A28 o4z 9 700gE 5000ml 52 Sk

29 HgS 3,500 mlE ¥, 40 24X 7H50t
WHRgE 3 &9t o) 9 Zo] 33] WrEale] de
FEEES 04 mBEZE 4398 T, AFESV2 30
~35CAAM FAFEHAA 78250 mg (FEF

11.18%)& At Aer&2 29 A& 75,000 mg
ol & 750mle @Est & n-hexane 750 mE 7}5lc]
33] = FRzR e, 288
A3 F AhEF3te] n-hexane £8E 29,960 mg
(F58 39.95%)& Ut 2F Aoz
chloroform, ethyl acetate, n-butanol2 AR o2 B
st} AR &, 1953l chloroform ¥8 &
1,760 mg (2.35%), ethyl acetate & & 2,460 mg
(3.28%), n-butanol ¥ & 17,800 mg (23.37%)7} =
FIe 5 A7) 2 22,600 mg (30.13%)E AT}
o} B2 E% chloroform, ethyl acetate 3 & I Qo)

w2} 345t AL-g-EUT

2) AleF & 717

Az FEA AH&E &ule
roform, ethyl acetateo] 9112 €3 133 79l 7}
£8 % 240 AR A GREE AHEAY
o Cd EFEHL Sigma A FS AH-3ch xh%
Aol AR 2AI7E Ahe2 AR 2
$ 908 AAT T ABAGL, B AAE €

A&#3=A (Atomic Absorption Spectrophotometer
Z-5700, Hitachi) & AH-8-3+5 ).

methanol, chlo-

i“\

\

4o A4 TR A3 I3t A9
6~83 Hx2

Sprague-Dawley] 3% <#& Algstglon,
AZ1FARE st A, AMRE 2 22T
2C, FEE 50% + 10%9] EEALSAANA 12
el Agasen), ARREHAG &8
FEA AT & AEF FE3] T
& gz =g 22 olze 29
2E g8 3239 chloroform© 8 232
& FoAT 3/ ethyl acetate 0 2 E-E
BT JF LS Z 4001 S AMSElA )
(Bd717he 432 3ath

)
) HJ oft ﬂl>'
fr o NS a2

Mo o ox i
r°"

~
=

{?Mﬂmimzr[r
E

4) 7l=8 % ojMx R &l Fof

Ayl AH43 FF4-2 cadmium chloride (CdCL2,
Wako Chemical)e] ™ chloroform #3 &3} ethyl
acetate 3 &S rate] EZE Fojdlgon] Fo
& Table 13} 22w 179 5vje)N oz A3}
Ak

5) 8 37|l Pl=gol 5% 3
A% 27 A%E A4 2 dH22 v
AN 0, AT 7S AFho] 33 %‘—%?i 3]

= i
Ak, AFRE7(110 c)ﬂMW 244
71 &, 2007 hot plate’} A E A S A
HaAE o) &3t 75’57‘?}5}“40“ B '(r)r 155
A7) 32, 25%¢) ammonium citrate -&-<¢ 10 ml$} 0.1
% bromothymol blue(BTB) A A] <k £-o8& 2~3 vl-&
Y3, galo] Mol o ZAoz WA
ammonium hydroxide 2 2 Z£3A]7t}. o] 7]
10 ml®) 40% ammonium sulfate 2% 7} 10 mle
sodium diethyl dithiocarbamate (DDTC) & @1
AAHA & F 81 BRI U, 20 mie) methyl
isobutyl ketone (MIBK) &-& 7}t &8 & uhx| gk
oS, MIBK 22 #3}ao] 120°C hot plated]| A 3] AHA]
# 0.IN HCIZ £33t &, wave length 228.8 nm, slit
path 1.3 nm, lamp current 9 mA 2] F-AZ7A35}o)A
AFBBEAE o] &3t AAeE F7Y Fl=g
TS BT



ol7)d 9 69 :

oz o] d7 A7 7= £33 Metallothionein A4l v|3]&

FFVD 29

Table 1. Dosage of Cadmium, Chloroform and Ethyl Acetate Fraction of Houttuynia cordata THUNB to Rats

Houttuynia cordata

Group Number of rat(N) Cd dosage (mg/kg) THONB extract(mg/kg)
Control Group | 5 0 Q
Cd control Group [ 5 4 0
Group [l 5 4 1
Chloroform fraction Group [V 5 4 2
Group V 5 4 4
Group V] 5 4 1
Ethyl acetate fraction Group V[ 5 4 2
Group V[ 5 4 4

Experiment animals were treated with cadmium and extracts of Houttuynia cordaia THUNB by intraperitoneal injection
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Table 2. Contents of Cadmium in Kidney of Rats Treated with Extracts of Houttuynia cordata THUNB

Dosage of Houttuynia cordata THUNB Number of rat Cd Content* Antitoxicity of
extract (HC)* (mg/kg) Ny (mg/kg) Cd (% decrease)
Control 5 377 £1.32
Cd control 5 36.45 +1.92 100.00
HC (1)+Cd (9 5 33.70 £0.32 9245
Chloroform fraction HC(2)+Cd 4) 5 26.73 +£2.14* 7333
HC @)+ Cd @) S 18.31 +1.49* 50.23
HC(1)+Cd @) 5 15.39 +1.46 4222
Ethyl acetate fraction HC (2)+Cd 4) S 12.96 £1.76* 3556
HC (4) + Cd (4) 5 8.78 £1.67%* 24.08

“The values represent the mean +standard deviation. "Experimental animals were treated with cadmium and extracts of Houttuynia cordata THUNB by
intraperitoneal injection. Significantly different from the control values (*P<0.05,**P<0.01)

Table 3. Contents of Cadmium in Liver of Rats Treated with Extracts of Houttuynia cordata THUNB

Dosage of Houttuynia cordata THUNB Number of rat Cd Content* Antitoxicity
extract (HC)® (mg/kg) N) (mg/keg) of Cd(% decrease)
Control 5 4.79 +291
Cd control 5 40.39 +1.39 100.00
HC(I)+ Cd @) 5 33.21 +098 82.22
. HC(2)+Cd4) S 32.83 +1.23 81.28
Chloroform fraction HC (4) + Cd (4) 5 24.57 +1.56* 60.83
HC()+Cd 4 S 39.77 £2.01 98.46
Ethyl acetate fraction HC(2)+Cd (4) s 34.10 +1.67* 84.42
HC @)+ Cd @) S 30.51 +1.69* 75.54

“The values represent the meanstandard deviation. *Experimental animals were treated with cadmium and extracts of Houttuynia cordata THUNB by

intraperitoneal injection. Significantly different from the control values (¥P<0.05)
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Table 4. Contents of MT in Kidney of Rats Treated with Extracts of Houttuynia cordata THUNB
Dosage of Houttuynia cordata THUNB Number of rat MT Content* Antitoxicity of
extract (HC)® (mg/kg) o) (mg/kg) Cd (% decrease)

Control 5 0.36 £0.03
Cd control 5 0.49 +0.01 0.00
HC 1)+ Cd (4) 5 0.55 £0.02 1224
Chloroform fraction HC (2) + Cd (4) 5 0.58 +0.06 18.37
HC(4)+Cd @) 5 0.58 £0.03* 18.37
HC(1)+Cd (4) 5 0.55 £0.07 12.24
Ethyl acetate fraction HC (2)+Cd 4) 5 0.58 +0.01 18.36
HC 4) + Cd (@) 5 0.62 £0.05* 26.53

“The values represent the mean-standard deviation. "Experimental animals were treated with cadmium and extracts of Hourtuynia cordata THUNB by
intraperitoneal injection. Significantly different from the control values (*P<0.05).

Table 5. Contents of MT in Liver of Rats Treated with Extracts of Houtftuynia cordata THUNB

Dosage of Houttuynia cordata THUNB Number of rat MT Content* Antitoxicity of
extract (HC)* (mg/kg) N) (mg/kg) Cd (% decrease)
Control 5 0.33 +007
Cd control 5 0.51 £0.02 0.00
HC (1) + Cd (@) 5 0.51 +£0.05 0.00
Chloroform fraction HC2)+Cd®) 5 0.56 +0.04* 9.80
HC @) +Cd @) 5 0.57 £0.06* 11.76
HC (1) + Cd (4) 5 0.55 £0.02 7.84
Ethyl acetate fraction HC (2)+ Cd @) 5 0.59 +0.04* 15.69
HC (4)+ Cd (@) 5 0.66 £0.02%* 29.41

“The values represent the meanzstandard deviation. "Experimental animals were treated with cadmium and extracts of Hourtuynia cordata THUNB by
intraperitoneal injection. Significantly different from the control values (*P<0.03,**P<0.01)
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roform¥} ethyl acetate 2 &3 B88 BEdAl7l T
7} Aol AFhf MT9] e Table 49 2t} 4
A4 MT %+ 7}=E3 chloroform 2 ethyl
acetate 2 28 & Bdelx] ¥ AN 2T MT
FEE 036 mgkgelRa 2§ tRTIME 049
me/kgol 9T Eol 2ol AN MT 55
chloroform #%] 4 mg/kgel| A 0.58 mg/kg (18.37%) 1
2|2 ethyl acetate ¥3% 4 mg/kgollA] 0.62 mg/kg
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4) B 713U MTe 5%

73R MTE| sXx Table 59 2t} 7l B3
chloroform ¥3 2 ethyl acetate £3] & Fof3}lx] &
2 3 g7 MTEEE 0.33 mgkgo| L, 7H=
F giZ oA E 0.51 mgkgo] Lt chloroform, ethyl
acetate 58 Eo] 72 714 MT %% chloroform
2289 83 B0 o5} 2 mgkeold 056
mg/kg (9.80%), 4 mg/kgell A 0.57 mg/kg (11.76%)0
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Table 6. Body Weights in Rats Treated with Extracts of Houttuynia cordata THuns by the Week.

. Week after treatment(g)
Posage’ (mg/ke) Control 2 3 4
Control 226.54 £3.69 242.76 +5.39* 260.51 £6.59 263.29 £7.94*  269.93 +4.86*
(7.46) (15.00) (16.22) (18.89)
Cd control (4) 187.27 £3.18 22346 £5.02 22951 £543%F  211.09 +539* 20582 +4.28**
(19.33) (22.56) (12.72) 991
HC)+Cd &) 159.26 +4.89 177.33 £3.86%  194.54 £-2.690%  ]198.82 +4.94%+  199.32 +6.49*
(11.35) (22.15) (24.84) (25.15)
Chloroform HC(2)+Cd @) 183.54 £3.69  199.59 +£3.56*%  218.72 £4.28%  229.38 +£3.64* 23599 +6.97
fraction (8.75) (19.17) (24.98) (28.58)
HC@)+Cd®) 157.03 +£5.31 179.59 +£4.32 187.57 +£5.32 19292 +3.98  203.84 +6.47*
(14.37) (19.45) (22.86) (29.81)
HC()+Cd @) 17059 +3.54 20451 £4.03* 22176 +4.86*F 22945 +529 23332 +4.89
(19.88) (30.00) (34.50) (36.77)
Ethyl acetate HC(2)+Cd @) 132,59 £3.75 149.09 +£5.01* 167.44 +6.22 177.52 +:4.49*  183.38 £5.33%*
fraction (12.44) (26.28) (33.89) (383D
HC#)+Cd @) 161.76 +3.58 195.66 +4.12 209.54 £396% 21631 £598**% 22552 +4.03*
(28.96) (29.54) (33.72) (39.42)

*The values represent the mean-+standard deviation. "Experimental animals were treated with cadmium and extracts of Houttuynia cordata THuNs by
intraperitoneal injection. Significantly different from the control values (*P<0.05,**P<0.01)
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