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Effects of Methanol Extract of Radix Achyranthis Bidentatae on
Cadmium Inhalation Toxicity in Rat

Hong Gu Kang', Ji Woo Hong', Hyun Jung Han', Yoo Yeon Hwang', Jae Yeal Jeong® Ki Nam Lee™

1. Department of Oriental Medicine, Graduate School, Wonkwang University,
2. Department of Third Medicine, Professional Graduate School of Oriental Medicine, Wonkwang University

To study the effects between Cd inhalation toxicity and methanol extract of Radix Achyranthis Bidentatae, 4 rat
groups were exposed to Cd aerosol by whole-body inhalation exposure for 6 hours/day, 5 days/week, and 4 weeks. Cd
concentration in air was 0.98mg/m* and mass median diameter(MMD) was 1.78.m. 3 different dose intraperitoneal injections
of methanol extract of Radix Achyranthis Bidentatae to 3 inhalation exposure groups applied for 4 weeks and the results
were as follows: The highest body weight gain for 4 weeks and food intake per day were from inhalation exposure group
li{(p<0.05). The highest lung weight was from inhalation exposure group Il and the highest liver and kidney weight were
from inhalation exposure group 1l(p<0.05). The lowest Cd content in lung was 22.77.g/g from inhalation exposure group
lli(p<0.05). The highest Cd concentration in blood was 11.71uxg/d¢ from inhalation exposure group I(p<0.05). Cd
concentrations of 14.87.¢g/g in liver and 17.914¢/g in kidney were the highest from inhalation exposure group l(p<0.05).
The lowest Cd concentration in liver and kidney were 5.71x¢/g and 3.17ug/g from the control(p<0.05). For weekly Cd
concentration in urine, the highest value was 0.48.g/m¢ from inhalation exposure group Il of the 3rd week and inhalation
exposure group |, Il of the 4th week. For weekly Cd concentration in feces, the highest value was 0.324gfg from
inhalation exposure group |, I, lll. The highest metallothionein concentration in lung was 89.02u¢/g from inhalation
exposure group lll(p<0.05). The highest metallothionein concentrations in liver and kidney were 265.47 ug/g and 214.214¢
/g from inhalation exposure group lll, respectively(p<0.05). The highest Hct, Hb, and WBC values were from inhalation
exposure group Il and the highest RBC value was from inhalation exposure group li(p<0.05). Mostly damaged part in
liver tissue was hepatic lobule and the degrees of damage were lessened by the intraperitoneal injection of methanol
extract of Radix Achyranthis Bidentatae. Proximal, distal convoluted tubules and glomerulus in kidney tissue were mostly
damaged part. Degeneration and swelling were partially observed but the degrees of kidney tissue damage were
lessened more or less by the intraperitoneal injection of methanol extract of Radix Achyranthis Bidentatae.

Key words : Radix Achyranthis Bidentatae, RBC value, Cd concentration
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Table 1. Group Classification and Design on Inhalation Exposure
and Treatment of Methanol Extracts of Radix Achyranthis Bidentatae

Cd Concentration MMDa of
N Cd Aerosoltum)  D052081M0/ke)

Groups

in Airlmg/ nt)
Normal 10 0 - -
Control 10 1 1.64 Saline Only
Treated | 10 1 1.64 20
Treated |l 10 1 1.64 40
Treated 10 1 1.64 80

aMass Median Diameter.
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Fig. 1. Inhalation exposure system for cadmium aerosol.
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1. A8 47 R A5 SR

o] F Y3 ME 7S Table 29} 2Tt 5H5¢] 410]
HHBES Fro] 22.01g019 1 thRTol Hlé}oﬂ Agje 1L, L
I 082 FALUA E718I%cHp<0.05). 457 S ASE7H
2L ggilo] 18775012 L thZ= ool H]o}oﬂ X{E]:rL I, L 11
EOE RYAYEUA B7I8IATHp<0.05).

Table 2. Food Intakes, and Body Weight Gains

Group N Food Intake(g/day) GS&% /vaiggﬁs)
Normal 10 2201+461 187.75+37 75
Control 10 13,151,153 120.132766"
Treated | 10 19.16+345 158.08+26.55
Treated 1l 10 19094 46 156.72¢22.69
Treated 10 19.50£1.47 160.75+2322

Control: Saline only + Cd 1me/md, Treated | Radix Achyranthis Bidentatae Methanol
Exiracts 20mg/ke + Cd 1img/mi, Treated | Radix Achyranthis Bidentatae Methanol
Extracts 40mg/ke + Cd 1mg/ni, Treated W Radix Achyranihis Bidentatae Methanol
Extracts 80mg/kg + Cd 1mg/nd, °p(005 by One-Way ANOVA °p¢006 Compared to
Treated I |, Il by Ducan's Multiple Range Test.
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2.3, 7HE, " UEY 2A
H, 2tz J8ia A9 FAE Table 33 2Tt Hw9
¥ FAE 144g01A T thE ol Higle] Ml 1L L 1T 08
FAEUA B7HIATHPp<0.05). Hare] 1Ha FA = 10.03g0]
QA BT Higld AEiE IL IL 1 &0 7 |FAYUA E7181
FATHp<0.05). a9 AE FAl= 1.62g0] AL thRT ol B]3}
ol REIZ I, I, I £08 FYHUA E716I3THp<0.05).

Table 3. Weights of Lung, Liver, and Kidney (Unit: g)

Group N Lung Liver Kidney
Normal 10 1.44+0.19 10.03+2.29 162£0.31
Control 10 1.01£0.12 851069 1.28+0.10°
Treated 1 10 1.29+0.44 1001184 157020
Treated It 10 1.12¢0.36 10544128 158+0.19
Treated I 10 1.33+0.46 10.52+1.64 1552030

Control: Saline only + Cd 1mg/nd, Treated | Radix Achyranthis Bidentatae Methanot
Extracts 20mg/kg + Cd 1mg/rmi, Treated I Radix Achyranthis Bidentatae Methanol
Extracts 40me/kg + Cd Tng/mi, Treated Il Radix Achyranth\s Bidentatae Methanol
Exiracts 80mg/ke + Od ime/ i, *p(0.05 by One Way ANOVA, "p(005 Compared to
Treated |, M, 1 by Ducan's Multiple Range Test, “p<0.05 Compared to Treated Ill, § Il by
Ducan's Multiple Rarge Test.

3. 79 7IEE 5

HolA FIEEE B8t 7@&} 95% A1 T7}2 Table 49}
ot Fawd duolid 71289 SRR 0.08us/g0IR T AT
ofl gl AEE 1L 11, 1 =08 SOMUA 24618 THp<0.05).

Table 4. Cadmium Concentrations in Lung (Unit: xg/g)

Group N Cd Concentration 95% Confidence Interval

Normal 10 008+002 007~ 009

Control 10 910821773 78.39~103.76
Treated | 10 3155+7.16 26.42~ 3667
Treated 1I 10 29.46+7.82 2387~ 3505
Treated i 10 22.776.33 18.24~ 27.30

Controt: Saline only + Cd 1mg/n, Treated | Radix Achyranthis Bidentatae Methano!
Extacts 20me/ke + Cd imeg/nd, Treated I Radix Achyranthis Bidentatae Methanol
Extracts 40rg/kg + Cd Tmg/nd, Treaed I Radix Achyramhls Bidentatae Methano!
Extracts 80re/ke + Cd 1mg/mi, 2p(005 by One-Way ANOVA, °p(005 Compared to
Treated Il Il | by Cucan's Multiple Range Test,

4 goy
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18, WA IR 55
o, 74y, I8 AlFolA 7R e B0 Adke
Table 5 W Fig. 61} ZTh Hird €5 7158 %‘;—EE 0.04pg/ dt
ORI tiET nlgle] Ml [ 1L 11 £22 FAHJUA &7t
SINTHPp<0.05). Faktal IEE JIEE 5T 0.0Zug/ goIaL
izl Hisle] Azl L 1L T 22 RAEUA —7}8}951“/}
(p<0.05). BUTY] MRS FIEE STE 0.01ue/g0IUL TE
ol HIslkd Ml L 1L T =28 RYEUA E718I8THp<0. 05)
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Table 5. Cadmium Concentrations in Blood, Liver, and Kidney

Group N Blood(ug/ di) Liver(ug/Q) Kidney(ug /Q)
Normal 10 0.04+0,01 0.02+0.00 0012000
Control 10 375078 571£1.13% 317£031%
Treated | 10 1.71£3.19 1487£337 17912224
Treated 10 10.13+377 13.05¢1.76 15.50+0.08°
Treated Il 10 11.55+3.39 13.86+3.28 16.00+1.84

Control: Saline only + Cd 1mg/ni, Treated 1 Radix Achyranthis Bidentatae Methanol
Extracts 20me/ke + Cd 1mg/nf, Treated |- Radix Achyranthis Bidentatae Methanol
Extracts 40mg/kg + Cd 1mg/ i, Treated I Radix Achyrant h|s Bidentatae Methanol
Exiracts 80re/ke + Cd 1me/nf, *p(005 by One- Way ANOVA, ®0(0.05 Compared to
Treated I, Il | by Ducan's Multiple Range Test, ‘<005 Compared to Treated | by
Ducan's Multiple Range Test.
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Fig. 6. Cadmium concentration in lung, blood, liver, and kidney.

5 &R il Y 7IEE 5%

HolA) FIERS 248 AT Table 6 181X 4509 &\

FIZE wid ¢RI Fig 73 Zrl Y 1E0Z widEs
71289 SLE blud] BY 1FME thEdel visid Ml
HolA 0.44pug/ nt, 25/ s M) F MolA 047/ L2 =Rt
(p<0.05). 3Fx= thEo) BIGk] gl MolA] 0.48ug/me, 4
ZRe A F 1) TolA] 0.48ug/mOE EJTHp<0.05).

Table 6. Cadmium Concentrations in Urine by the Week (Unit: zg/méure)

Goup N The Week
1st ond 3rd 4th
Normal 10 002£00! 0.02£001 0.03£0.01 002001
Control 10 0.19£001®  019+001%  019£003°  0.18+003®°
Treated | 10 042¢004  045:006  046+003  048+004
Treated Il 10 044005  045%005  046£004  048+003
Treated I 10 043+004 047003  048+005 0462005

Control: Saline only + Cd 1mg/m’, Treatled |1 Radix Achyranthis Bidentatae Methanol
Extracts 20me/kg + Cd “mg/ i, Treated I Radix Achyranthis Bidentatae Methanol Extracts
40ng/ke + Cd 1mg/ i, Treated Il Radix Achyramms Bidentatae Methanol Extracts 80mg/ke

+ Cd 1mg/n, p<006 by One Way ANOVA, (006 Compared to Treated | Il Il by
Ducan's Mumple Range Test, ‘p(005 Compared to Treated | Il Il by Ducan's Mumple
Range Test, “n0.05 Compared to Treated I, |, Il by Ducan's Multiple Range Test
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Fig. 7. Cadmium level in urine for 4 weeks.
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= S E Hlusl HH 1F0E tETol] Hlsle] A
o I 12 T4 023ug/g Q8 F6] BRI 2FM= Ml L,
MolA] 0.20ug/gC.2 23] EATHp<0.05). 35 R = ATl Y]
Slo] Al 1 MolA 019g/g2 2 =R 45/ MElT 1,
MolA] 0.1548/g 2.8 E=QRTHp<0.05).
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Table 7. Cadmium Concentrations in Feces by the Week (Unit: xg/g)

Group N The Week
1st 2nd 3rd 4th
Normal 10 001000  001¥000 001001  001£001
Control 10 0.13+004° 009003 0112004  009+003°
Treated | 10 023+003  020£003  019+004  0.14+003
Treated I 10 023+003  0.19+002  0.18+001 0.15£0.04
Trealed Il 10 023+002  020+004  019+003  0.15+004

Control: Saline only + Cd 1mg/ i, Treated I Radix Achyranthis Bidentatae Methanol Extracts
mg/kg + Cd 1mg/nf, Treated |- Radix Achyranthis Bidentatae Methanol Extracts 40me/ke
+ Cd 1mg/ni, Treated I Radix Achyrantrs Bidentatae Methanol Extracts 80mg/ke + Cd 1
me/ i, “p{005 by One-Way ANOVA, °n(005 Compared to Treated Il I, Il by Ducan's
Vuliple Range Test, “0<0.05 Compared to Treated 1, Il lll by Ducan's Multiple Range Test.
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Fig. 8. Cadmium level in feces for 4 weeks.

6. H, 7+& 9 AlZofA] metallothionein®] &

|, 748}, 2] 1 X120 A] metallothioneing 2438} 4 b=
Table 8 2! Fig. 99} Zict. Hlol|4] metallothionein®] sT& &
oA 3.74p8/ 201 3L AT BISH] Ml 1L, L 1T &
SOMUA E=RJATHp<0.05). 7HEIA] metallothionein®] =
BarolA] 9.74pg/ g0l RAIL TR0l Wlsled Al I, T,
o7 RYHUA =UTHp<0.05). 21A)A] metallothionein®] &
Tv Ziwollal 10.55ug/ g0l iR ol Hldle] Agla 10,
I, 1 &22 |FAEUA =UcHp<0.05).

7. Hb, Hematocrit, RBC % WBC

3 fofl A Hb, hematocrit, RBC, 71211 WBCE 24181 A3}
T Table 99} ZT}. Hbe FrolA] 14.21g/ deo] AL thZE o]l
vigkd Al I, L I £2%8 FIYEJUA E=J}rHp<0.05).
Hematocrite &algtollA] 45.28%0]13 thE o uidld A2l
IL I Il &C0& &7kl ou) |al42 fidit) RBCE &arol
A1 811x10°/mmolQ A2 I, 11, 1 08 SOMUA =
CH(p<0.05). WBCE & 2Fol| 4] 9.62x10°/ mmo) QL TR 7o) H]
8 Aela IoflAet =180 E7171 AR LU FAE2 ATk

Table 8. Metallothionein Concentrations in Lung, Liver, and Kidney
(Unit: xglg)
Group N Lung Liver Kidney
Normal 10 314 - 117 974 - 212 1055 = 411
Control 10 1897 - 328ab 3018 -2183° 3344 - 881°
Treated 1 10 7766 = 2053 23531 - 4183 17458 - 3435°
Treated I 10 7036 - 1753 24041 - 3182 17813 - 3164
Treated Il 10 8902 - 1998 26547 - 4645 21421 - 3423

Control: Satne only + Cd 1mg/nm?, Treated | Radix Achyranthis Bidentatae Methanol
Extracts 20mg/ke + Cd img/nd, Treated I Radix Achyranthis Bidentatae Methanol Extracts
40mg/kg + Cd “me/ i, Treated II: Radix Achyranthis Bidentatae Methanol Extracts 80me/
kg + Cd 1mg/m, “p¢005 by One-Way ANOVA, “p<0.05 Compared to Treated |, II, It by
Duca']'s Multiple Range Tes!, 'p<006 Compared to Treated Il by Ducan's Multiple Range
Test, (005 Compared to Treated il by Ducan's Multiple Rarge Test.
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Fig. 9. Metallothionein concentrations in lung, liver, and kidney.

Table 9. Hemoglobin(Hb), Hematocrit(Hct), RBC, and WBC
Hemoglobin, HCT, RBC, WBC,

Goup N /d % A0%/met A0mad
Nomal 10 1421#153  4528+449 8112095  962¢122
Control 10 1080+106® 3741710 781003  964+101
Treated | 10 1006£100 4243:063 783121  961+130
Treated I 10 1235:130  4256+061 806165  989+1.17
Treated 1 10 11914102 4220101  813+097 9505095

Control: Saline only + Cd 1mg/nt, Treated | Radix Achyranthis Bidentatae Methanol
Extracts 20me/kg + Cd 1mg/ni, Treated 1 Radix Achyranthis Bidentatae Methanol
Extracts 40mg/kg + (Od 1me/mi, Treated Mt Radix Achyranthis Bidentatae Methanol
Extracts 80mg/kg + Cd fmg/mi, *p(005 by One-Way ANOVA, “p(005 Compared to
Treated i, i, | by Ducan's Multiple Range Test, “p<005 Compared to Treated | Il il by
Ducan's Multiple Range Test
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Fig. 10. Histological liver section by the group.

Treadted I Treated 1lI
Fig. 11. Histological kidney section by the group.
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AOT YD) 2 oA Hushs 4= Fol Hbel RBCH
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Al 2 EFAY v WA F§ Aol ¢Sen Hbw
RBCE 273 AE1FH9) BlaAlE {93 Xjo)7} AAUTH
olEE Aife 7IEE olIZEY BRAREA] Hbolut Jatg
o B 273 24 99 G712 SAKIGL B JTolA
B 0l29 dFollASE TIEA RBCOIAE 4=x1891 xjo]7t Q)
RAct olE S ATFEIY Aol BINE FIEE o ZEY BE
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7} FEE ethyl acetate 2EE H 4 E £EEY Fd9 12
FER 7IEE ololZ28 MARRE A3 GEks v dasly
Hapo| &S FE ACE Y44%ct 2 @7 Yoshikawa &
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