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Antitoxic Effects of Herba Taraxaci Water Extracts Against
Cadmium Toxicity in Rats

Jae Soo Park*, Jong Sub Lee** and Gi Nam Lee*

*Department of Oriental Medicine, **Graduate School, Wonkwang University

Abstract: A study on the antitoxic effects of Herba Taraxaci extracts against Cadmium Chloride Toxicity in
Rats. This study was performed to find out the effect of taraxacum platy carpum against Cadmium toxicity. The
experimental rats were divided into 5 groups such as control group, Cadmium alone treatment group, three
simultaneous treatment groups of taraxacum platy carpum and cadmium. Rat were given pellets administration
with three dosage of taraxacum platy carpum such as 4 mg/kg body weight for four weeks. The results were
summarized as follows on: 1. The simultancously administration of taraxacum platy carpum and cadmium sig- -
nificantly more decreased cadmium concentration in liver and kidney tissues compared to the administration of
cadmium alone. (p<0.05) 2. The simultaneously administration of taraxacum platy carpum and cadmium sig-
nificantly more increased metallothionein concentration in liver and kidney tissues compared to administration
alone. (p<0.05) 3. When liver and kidney tissues were observed with optical microscope obvious changes were

visible in those tissues.
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49 $ES 2 AYFBAROIN TIB AF 150230
g9] Sprague-Dawleyd ¥ ¢3& o] &3tz en, 484
AL 2% 20°C, £ & 55%% A &F2 cage F 5ot ¢
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1-2. Cadmium ¥ HNE
Age AHEE 34L& cadmium chloride(CdCl; Y&
Wako chemical AE G E,’-)-»-]— O 5, 6¥ 7 AFE

F, 3stel AHgsanh

2.4 9y

" sen®] WS
< FHUAPETE Fzete] EDwE 1.10mg/kgo 2 AMA

- group B 5ule]4] =AAI7|L, ¥
" o] cadmium} metallothionein %, B,-microglobulin 9},
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2-1. 24
HWL%E 600 g 3000 ml round ﬂask°ﬂ H 7 1500 ml9]
F543 Y U8 WS BANTIL N BEFES
o] 100°CoN 3E3ATH3ANL). 2242 045 umB¥
2 oine ¥ oialg 50CN BASIN F $AUZ
ATt HWAK FEHLS AP Al g &3A1A
AH&3RT
74
AYFL Table 13} o] 5702 TR 129 591
A 3] control T(Group I), cadmium(4 mg/kg) T= Fof
T(Group II), cadmium(4 mg/kg)¥ WA 20 mg/kge
B2 2o F(Group III), cadmium(4 mg/kg)7} HAE 40
mg/kge] WLEF(group VI), cadmium(4 mg/kg)= 7%
2% 80 mg/kgo| WL FAT(Group V)O.2 FHTol TF
3] 77 Fskgict.
Cadmium®] £o] €22 Eaton3} Toal, Goering @} Klaas-
B35 ARARLH, WAL Fol 83
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2-3. 37 A&
Cadmium¥} FA%E FE2ES Tty 28 A 3 4

g3} 7} 37)22e Hge)

‘*‘EP"“*‘QJ #3 59 S3] AHES AT
CEZA Yo 224 gk &2
%ﬂ_ﬂ-— ctherZ v} A|7|2 7+ 2 AF, 238 3
o2, *ﬁﬂ*‘“-’?—i AH3t WF 270 48417 Az
AlZD ¥ 200°C 7} el A HNO;,, H.SO, 2 HCIOE ol &
g AR g8 f71E8S AL F CHLNO,
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. (25 w/v%) 10 mi9} brom thymol blue R|A] o} 2~34}-&-8 ¥

I NH.OHE 7}8l9 pH=9.57} HEE FA|AF|EA
(NHL).S0,(40 w/v%) 10 ml& 7}5F TS Separatory funnel
o] Sodium diethyl ditho carbamate(10 w/v%) 10 mi%}
Methyl isobutyl ketoneS ¥ ZEsA EE F WAt
Methyl iscbutyl ketoneZ2 £t} 120°C 7}EHolM 3]
AA17l 2 01N HCLZ2 £3JA171 o2 Atomic Absorption
Spcctropﬁotomcty(AAS)i ol &3t A7|W cadmium $Hek
2 259,

2-5. 221) metallothionein&gf &3

Liver 1 g3} Kidney 0.5 g& 23t} Agjaldsa 4% s
o, Al oste 150°C 7HE RN F718E &
A7 o, BTBA A} 3 Hojx=ely NH,OH=
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pH=9.57} & Z3dA 7o, &7]c] ammonium sulfate
£-4(40 w/v%) 10 mlZ Y1 diethyl dithiocarbamate& ¢]
§38lo] ZYo|EFES vHE t}2, methyl isobutyl ketone &
Z FF5E FE319 AASE 0|43l F34 FHE 24
=g

EZH 2259 metallothionein2 liver 1 g3} kidney 0.5 g
Hato] AYAEFE AHE ohg, 025M MY L(su-
crose, Sigma)g 7}3lHA teflon glass homogenizerE& o]&
3t 22 g FASFEHEE A od, 4°'CoAlA 2087 94
#2](Beckman)3te] A E H(cytosol)S ATt AxH 0.2
mlE 0.03M uis-HCl(pH=8.0) $&&ddq] H7}3t & 10
ppm¢] CdCl,(standard solution) 1 mlZ X 3&A]7|1 AL
A 587+ sttt 7)o} §17e] RBC hemolysate 0.2
mlE 7}t 33k cadmiumi} metallothionein ©]£]e] &
E bioligandZ A|As}t1, 100°C $=8-Ao] 127 AXA|A
Cd-bound hemoglobing- ¥4 2|7l t}-, 1,000 g(Beckman,
room temperature) 2. 2 94 Fej3te] F2Ag Hao}

o]43} 2o #%)9] RBC hemolysate §7}o} Gz 2 9
4 2 3¢ 35 Ws] 2 AEE cadmium BE
Aol o] &3l HZEAH9 metallothionein FE AHALL cad-
mium 6g U7t 1M metallothionein(22}2F 6,050)3}
2¥shs Aoz de] 23 mgd pgsl FE2 EAS
Xt

2-6. @3 %9 B,-microglobulin 23

EE AY TS ctherZ v}AR] b A G 4ol
FAZIE ol&3tq Sml¥ A3 on, 3,000 rpmoz
1582 94 23t 838 42, ZE standard EH &
°|TLE ARG F3 £ & total counts} welld u]$]
¥ 1 standards(0, 50, 100, 400, 1000, 4000 pl)E 100 pl#
Y7, total count9} 7} standardsE R-& THE welle] L&
10p4 Yo & 3838 Yo wello] Phosphate BufferZ
100 WA ¥ 31 S|4 Z{ ).

27 dHo 2 A, total countE F38 2} wello)) B,-m'
I reagent solutiong 200 pl¥ Y=t} £, 2F wello] ant-
B:-microglobulin monoclonal antibody-coated bead & 3h}&
Y=o A, ZF rayE cover seal 2 €=tk )8, room tem-
perature 20°C 200 rpm clinical rotatorE o] 8ak} 34|17 &
<t incubation A]Z1T}. THAA, incubationo] EUd 7)3zo] 4
I tray welloll Fo} Q1 beadE 2z}z}o] assay tube 2 271t}
AX A, bead7} B7 SUE assay tubeE well type gamma
scintilation counter(packard, muld prias 2)2 184 &3},

27. 4719 ¥ % 24 A}

AY F2L ctherE n}E A7) 8o 744, ARS B3
, AHE 2L 10%9] neutral formalin® 2 2447+ Sot
LHAZ 2T, 12-24A17F < A %, 70, 80, 90, 95
% 100% ether alcoholo] QAo 2 &+ AL AA xy-
lene I, IT, III2 &% A7) & paraffin0.2 A EE A|7Ith. 2
2ol paraffino2 Eojd OF, 4um FAR PHa
hematoxylin-Eosin € 43}9t}. vlx|eto 2 HE g4 @ xy.
leneo 2 TN 7)1 §Ydt. Zzte) 2L B0
Z @789l en, 100, 20001 w2 #gatyot.
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1. HZ wg

HzeH Jl=F ©@5 FAF(CAClL 4 mg/kg body-
weight), 71= &3 2% 20mg/kg body weight ¥ &5 o
Z, 7= 82 HA% 40 mg/kg body weight E54Z, 7}
E&H W% 80 mg/kg body weight ¥§ FojFo] 3F
W5E Y 2719 49 155, 49 27F, 44 3FF, 4
H 45F AHellA £ ¢ Z3E Table 13} 2o

=g B5 5929 JEEH BAE 20 mg/kg body
weight HEFZE AY x7]0 vls) 4 15% &34
Aol ZAAPA, A8 2FF REE F71 £HE Ho|x
slov, Jl= & A% 40 mg/kg body weight 8 85
T 2 HL% 80 mg/kg body weight B L7 A A
7IER AFol A& F7HE T 9IS B9 F 1 gt

AYTER B JI=F UE Foqzd v AF 2
7hell A fof 3 2fo]E Holx AEZL QT
7] ZEUY FI=8 B
28 FE(Raw)d] 4 A% 2N Jl=F &
=% A Table 29} 2t} %] A$ sl=F 0=

T(CdCl, 4 mg/kg)e] 7=F FX+ 21.44+1.9 ppm
Ao, FI=EN HAKE 40mg/kg $EEGTL 142+
1.70 ppm, FF=§3 BAK 80mg/kg HEFEAGZE 12.95
+2.33ppm o HAK Fof £ vy Jl=F ¥ &
7t BAALE RFstA ZaHT Y98E RoFn Yok
(P<0.05)

AR 7=F TEE JIEF 95 59T(CACL, 4 mg/
kg)e] 79 25.78+2.85 ppmolQo 0, =B} LK 20

N
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Table 1. Body weight gain by week

b=

B S4 B LTAT

79

2 “ Gain

N Inidal 1st week 2nd week 3rd week 4th week
Group I Control 158.2+16.4 171.5+18.45 185.8+13.5 203.7+16.8 217.4+15.66
(n=5) (100) (108 4) (117.4) (128.8) (137.4)
Group IT 186+28.12 182.8+£29.57 190.4+30.83 202.2+33.68 213.4+33.38
CdCl, (4 mg/kg) (100) (98.3) (102.4) (108.7) (114.7)
(n=5) :
Group III 196.5+15.35 ° 190.5+18.89 201.5+13.38 206.7+11.70 215.75+10.97
CdClL+Herba taraxaci (100) (96.9) (102.5) (105.2) (109.8)
EZO Sn;g/kg)
n=
Group IV 162.4+15.76 169.0+19.3 174.7+20.38 180.5+21.05 189.75+19.05
CdCl,+Herba Taraxaci (100) (104.1) (107.6) (111.1) (116.9)
(40 mg/kg)
(n=5)
Group V 177.4+18.31 180.6+:16.99 190.6+5.73 197.6+18.64 200.81+19.83
CdCl,+Herba Taraxaci (100) (102.5) (107.4) (111.4) (113.2)
(80 mg/kg)
(n=5)

mg/kg FFL 22.66:1.87 ppm, FF=EI LK 80
mg/kg BT L 12.2444.67 ppmOE FHAK Fo 3o
Z7Heel wet g 2204 go] A AU JIEF FE
= o3 BAE RodF 3 9ok (p<0.05)

3. §¥Z= 00|32 S2BE s

Ay FE(Ras)e] oA HHE Felstd Br-micro-
globulin 5% %% ZyE Table 317 20} Jl=F @5
Eo}7(4 mg/kg)ll A e 450.87+31.76 pg/lo|A 1, Ft=F
I} A 20 mg/kg FOTLS 492.34482.14 pg/l, FI=F
7} A% 80 mg/kg FoI T2 253.65+26.05 pg/I2 AR
Fof &3] Z71Eel et Ft=F GE FoTof HlF f,-mi-
croglobulin®o] £ 2 0 2 {28 2} & BolA] g3t}

Table 2. The Cadmium Concentration of organs after 4th
week reated with Cadmium Chloride

Cd Concentration in organs
(ppm)
Liver* Kidney*
0.011+£0.0045 0.017+0.0036

7 o®

Group I Control

(n=5)

Group 11

Cadmium (4 mg/kg)

(n=5)

Group III

Cadmium (4 mg/kg)+
Herba Taraxaci (20 mg/kg)
(n=5)

Group IV

Cadmium (4 mg/kg)+
Herba Taraxaci (40 mg/kg)
(n=5)

Group V

Cadmium (4 mg/kg)+
Herba Taraxaci (80 mg/kg)
(n=5)

*p<0.05

2144+19 25.78+2.85

17.43+1.09 22.66t£1.87

1492+1.70 17.43+3.31

12.95+2.33 12.2414.67

4. 7] ZZ|U He2X{ulel ek

A% FE(Rats)e) 24 © A% 22 o)A Metallothionein
(MT) ¥58 233 ZAa= Table 49} 2ot 7Hg220 A
Metallothionein 5=+ 728 @= 591(4 mg/kg)d] 35
15.46+0.61 ppmoleH, J1=E3 L% 40 mg/kg £9
P& 115541467 ppm, FEEF WAK 80 mg/kgS
12.00+10.55 ppm o 2 FHA%K Fof L3Fo) F7Hd et 2H
ZHY Metallothionein =57} 271511 98-8 B S 7 it

A& ZAY| Metallothionein FE2E JI=F ©E FY
(4 mg/kg)A] 2427+2.163 ppmo] o0, T B3} MK
20 mg/kg TR 1.255+0.625 ppm, FHEET WA
40 mg/kg EAZL 1.353+1.148 ppm, FHEBTH BAK
80 mg/kg FoJT& 5.063+1.669 ppmoz2 ZHa 22
A9} o] HAK Fo &3 Hl#Hste] Metallothionein ¥
=7t 37HE e AL 2 YET

Table 3. The B,-microglobulin of serum after 4th weeks
treated with cadmium chloride

+ B:-microgloburin in serum (pug/1)
Group I Control 412.8459.98

(n=5)

Group II 450.87+£31.76
Cadmium (4 mg/kg)

(n=5)

Group III 492.34+82.14

Gadmium (4 mg/kg)+
Herba Taraxaci (20 mg/kg)
(n=5)

Group IV

Gadmium (4 mg/kg)+
Herba Taraxaci (40 mg/kg)
(n=5)

Group V

Cadmium (4 mg/kg)+
Herba Taraxaci (80 mg/kg)
(n=5)

467.80+£80.80

253.65+26.05
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Table 4. The Metallothionein Concentration in organs aft-
er 4th weeks treated with Cadmium Chloride  Unit; ppm

MT Concentration in organs

=)
T Liver Kidney
Group I Control 0.376+0.027  0.588+0.144
(n=5)
Group II 15.46+0.610 2.427+2.163
Cadmium (4 mg/kg)
(n=5)
Group III 6.68+0.957  1.255+0.625
Cadmium (4 mg/kg)+
Herba Taraxaci (20 mg/kg)
(n=5)
Group IV 11.55+1.467 1.353+1.148
Cadmium (4 mg/kg)+
Herba Taraxaci (40 mg/kg) ‘ 8 :
n=5 e a
(Gron A% 12.00+1.055 5.063+1.669 Photo 2. Photomicrcgraph of the liver of rat treated w1th
Cadmium (4 mg/kg)+ CdCl, 4 0 mg/kg and Herba Taraxaci extracts 80 mg/kg
{'{Cfsb)a Taraxaci (80 mg/kg) body weight per day.
n=
5.2 - EXsty we JIEF ©F R vlwste A3 22 o] &A4fo] & o]
#et du)4 g o83t 73 2N He g WgE 7 Y20 (Photo 4) 7F=ER LK 40 mg/kg ‘5045_‘9]
BAE A7 EF US AT dmg/kg)d BS 29T A A Alold] B3 99K ge] F¥o] AA3| 7
zo] wig 5 Aol &4, FHHEY F7}, :I:E] 9.2 ™ (Photo 5), F+EE T HLAKE 80 mg/kg FofF

A
o] IR HPhoto 1) FZE T HAK 80 A% A% AT o] WA AT} h22H AL #
Zolde 29729 wdol FYHog  AIGTHPhoto 6).
Waln, 24 Foo 2, FoM L 24, HPT7Y 28
o] golAE 5 IEF BERoIA A7) AT £4be] F v.n #
E71 3 EH 1 LS RYF 3 Jti(Photo 2). '

A% 2 A9 JIEF ©F T (4 mg/kg)e +AF WA A WY ( EAE) A KT Hitk
AR st HAF AFFAE B lL Hart dsley, Bet Tez :r‘—rﬁ}ml AHE37] ol el e BRI £3 oA
Nde] 38, And Alole) 83, A 49 A &7, 25 AuiEd E&50 ot ol WSS ApRY R
A Ao E] HPY B3 —-°1 A1tH(Photo 3). £o2 ARoz FAHA7] dEolH A WLKSE

FIEBT BHLK 20 mg/kg FAZAME Aud &40 BHHAI AL KA (BFHFEAE) BLEER 7159 Aol £
2 A9 AR H3y4 B3, 4F AT Ago] BEEH HF Kol

Feoud

Photo 1. Photomicrograph of the liver of rat treated wnh Photo 3 I’hotomn:rograph of the kxdney of rat treated
CdCl, 4.0 mg/kg body weight per day. , with CdCl, 4.0 mg/kg per day.
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Photo 4. Photomicrograph of the kidney of rat treated
with CdCl; 4.0 mg/kg and Herba Taraxaci extracts 20

mg/kg body weihgt per day.

a8 BAY BT S @EA®)d maEdy v)8d
Rol EHA KR oY AAFEAEES U8
A3} 71250 AR gou oj: BHH 2A7 ARY
oo gztech BEoRE BINMT, BIEH, BET, X,
Kz, T, HUOFTE, AL, BAE, BAT, 8T, HE, &
T, Bt Soloh. _

o] BHpe Za}uol &8 thd Wz EQ NS HRRE
ole] FMEENZA UUE o, 295, N%
UEd, 2USH $9 thord Fo) W2 ZR)e] X H 9]

i)
r
o]
i T

2 o 314 & UEes 2USAT AFEOIN Bo] BT
So} Ut £ oYL B2 ALH7IE o9 HFTE

Aeg ogarods Audw HXd taraxasterol, cho-

ol 3 3 Lied

Photo 5. Photomicrograph of the kidney of rat treated
with CdCl, 4.0 mg/kg and Herba Taraxaci extracts 40
mg/kg body weihgt per day.
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Photo 6. Photomicrograph of the didney of rat treated
with CdCl, 4.0 mg/kg and Herba Taraxaci extracts 80
mg/kg body weihgt per day.

lihc, inulin, pectin o] g0 gz, Halds taraxol,
taraxerol, taraxasterol, B-amyrim, stigmasterol, B-sitosterol,
choline, §714, 345, £ =9, A, glycoside, 3], T 5
2 gFgt slgen, Yoll= lutein, violaxanthin, plas-
toquinone, vitamin C,D 5¢], £4l|&= arnidiol, lutein Z fla-
voxanthin, 3}#ofl&= B-sitosterol, 5a-stigmasta-7-en-3f-ol
2 G4 % vitamin C 5-& %00 3kt
kel M e HE &, HF, i £, #E &, F 15,
SO gRE HEESS e oY, Hakn HiRES A
NEY B, RS, BFEE, ik 59 2o
M LRSS, WREARSE, HIR%, PER, RbiR%, REZA,
Bk, I, MEEER, RIS, #ifk, +1GaE, 78, §
&, e 59 ERE g% a sk
ol da ol HAKES felvere] A A e E5HA A4
T eH EHA A4 GEo2 olfe] stEEtH F2
Ty E5FAEL iBESHE £5°] e AoE YEha
Ut
AT U3 W) FREEE B F9 <E1HTe #
i, R B3 BEE B>, € 9 <BLARFEE0|
AtdsteA R BEAZ RS FEd X #48>, §7Y
<HELE FUERGS] RigiEtd B3 B>, & - KYY <&
DE FFZE0| fiE, MIAER WX > 59 dF
"7k Yo
AAA B4 AF FEL HEL JI5F T8E £7]9
A=t °3 g 89 A
HE 7)dde B3 ARG AAA &7
AE =g 36 229 =R #EEn 4L 4
o A5
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A% ZAe 48 242 A 239 F4 Y &4 TL
287] 715 Asrh AREch A= e 3710 w2
& olg WA, A, B, YW 9L F + Aok 2
A& G4 TS o] Aol el B BRI £8 714
28(53] n¥L)Y TR 4L Hn 98T YAk
ATk $88 FuE AN AR T4 Pl A%
& AAST ek

CadmiumZ49) JE= AAY 4% 49, 9, 2 7]
2, A Y AZ, cadmium s} e Sof mhet e

3
d, QRHoE A )5, BEAES, F547 B, 2
gg, 0, TS 5 FETUVHE Aoz LeBe
o, J2ole 2o A48 Yo
231 cadmium® ofo] FEE AU NE FHo| #
K] mn

Uehx] et

!
r

k4

= °
A Rodse S4o] ZzEca ¥o
AE FEY AF vz FE50 Z2A] A Hey,

= Fog 9y Fo S
24 4¥ P4z vasd JI=E BERdT g =g
3} A%k 80 mg/kg FOIZANA M we Z7He¢ BT
(p<0.05). -

£ 290N 2 48 29 BrlzA) A= $EE BF

o] A4, JI=F ©5 FA4FY JI=F L& 20231781
ppmol ot FF=H 3} HAK 20 mg/kg TS 19.83+
182ppm, 7IEET WHLAK 40mg/kg HESCIFS
15.26+2.33 ppm, 7}=83} 7HL%E 80 mg/kg HEFIT
oM 13.720+1.86 ppm O 2 B Fof £l v) 3}
o JIEE =7 BAHLE FsHA TgasHE AR U
Eht o0 (p<0.05) AFAM T Ft=F G5 FoF(CdC), 4
mg/kg)2l 29 25.78+2.85 ppm, F}=F3 WA 20 mg/
kg FoI2L 22.66+1.87 ppm, FF=E 3 /ALK 80 mg/kg
Eoj 78 12.24+4.67 ppmO 2 JELAK Bof £o] Z71g
of wpet 2H¢ 22l Met o] A 22 FI=F FEE F
o A2E BT 3 Yri(p<0.05).
n3Ee] FIEEFEA oA 2 EHE MR 9
& JeE Hol ¢S AFolM 9] SlEg5 Ry ZiE
BAKo| Ao R F2 A4S wiEdT)

cadmiumol] Z22HH Yot Q5o AEAGNAL B
microglobulin®] wjZo] ZF7}EEd,” B.,-microglobuling
11,800 daltonse] A&z} ¢z ZA] Berggard™ol] <]3
196813 9l #xte] 23N XL o2 YA OH, his-
tocompatbility antigen(HLA)S] 920 2 ciRE2] A Fof| A
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