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Effects of Extract of Radix Achyranthis Bidentatae
on Cadmium Inhalation Toxicity in Rats

Hong Ki Kim', Jaeyeal Jeung", Seung Jong Park', Sung Ho Kang, Young Sun Song, Ki-Nam Lee

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

To know the effects between Cd inhalation toxicity and extract of Radix Achyranthis Bidentatae, 4 rat groups
were exposed to Cd aerosol in air using whole-body inhalation exposure for 6 hours/day, 5 days/week, and 4 weeks,
Cd concentration in air was 1.03mg/m and mass median diameter(MMD) was 1.69xm. 3 different dose intraperitoneal
injections of extract of Radix Achyranthis Bidentatae to 3 inhalation exposure groups was done 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 | and the highest lung and liver weight were also from inhalation exposure group I. The highest kidney
weight was from inhalation exposure group Ili. The lowest Cd content in lung was 33.49¢gfg from inhalation exposure
group |. The lowest Cd concentration in blood was 9.36ug/d¢ from inhalation exposure control. Cd concentrations of
40.024g/g in liver and 69.184¢/g in kidney were the lowest from inhalation exposure group | and lil, respectively. The
lowest Cd concentration in liver was 21.08.4g/g from inhalation exposure group Il and The lowest Cd concentration in
kidney was 15.78.¢/g from inhalation exposure group Il. For weekly Cd concentration in urine, the value of the fourth
week from inhalation exposure group lll was the highest. For weekly Cd concentration in feces, the value of the first
week from inhalation exposure group lll was the highest. The highest metallothionein concentration in lung was 53.42
«glg from inhalation exposure group lll and the highest metallothionein concentration in liver was 188.18ug/g from
inhalation exposure group lll. The highest metallothionein concentration in kidney was 143.924g/g from inhalation
exposure group lll. The highest Hct, Hb, and WBC values were from inhalation exposure group Il and the highest RBC
value was from inhalation exposure group Ill.

Key words : Radix Achyranthis Bidentatae(4f%), Cadmium Inhalation Toxicity, Cd Aerosol, Mass Median Diameter(MMD),
Inhalation Exposure, Metallothionein
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Table 1. Group Classification and Design on Inhalation Exposure
and Treatment of Extracts of Radix Achyranthis Bidentatae

Cd Concentration MMD? of Dosage

Groups N in Air (mg/m)  Cd Aerosol (um)  (mg/ke)
Normal 10 0 - -
Control 10 1 1.644 Saling Only
Treated | 10 1 1.644 20
Treated |l 10 1 1.644 40
Treated |l| 10 1 1.644 80

*Mass Median Diameter.
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Fig. 1. Inhalation exposure system for cadmium aerosol
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Fig. 2. Goemetric mean diameter and its coefficient of variation

—=— CV=1.543

=

9

N
L

3
.

2
@
@

Geometric Standard Oeviation(GSD)

@
]

a
@
S

-

T 1
10 18 20 25

o 4
«

Inhalation Exposure Day

Fig. 3. Goemetric standard deviation and its coefficient of variation
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Table 2. Food Intakes, and Body Weight Gains

Group N Food Intakelg/day) GE%% P
Normal 10 1885 = 644 18053+ 3668
Control 10 1340 + 163° 11858 + 3084°
Treated | 10 1899 =+ 371 14423 + 2081
Treated I 10 1623 + 498 136570 =+ 852
Treated Il 10 1719 + 393 14004+ 2303

Control: Saltne only + Cd 1me/ni. Treated + Radix Achyranthis Bidentatae Extracts 20mg/

kg + Cd 1mg/m, Treated I Radix Achyranthis Bidentatae Extracts 40me/ke + Cd 1mg/

m. Treated :Radix Achyranthis Bidentatae Extracts 80mg/ke + Cd 1mg/of. *p(005

X,c\)jrgpared to Treatec | and Il by Ducan's Multiple Range Test °p(0.05 by One-Way
VA

2.9, 78, 8 Age 7A
#, 7hg, J2la AFES FAE Table 33 Zth 419
3 FAE 1392010 EUEZF lollA] 146g0F 71 FAY
I thEZIA 1.03g2 2 71 iRt 4T 1 FAE
10.72g01 UL EJEZ T IoflA] 95108 7} FAYL HEZ
oAl 79862 % JHE 7T Hdze UFY FAE 1.67g0]

A FUZZ P HIA 1.89gC & 71at 2AHYT w%ﬁv‘fow
156gC 2 7tz 7igeh 2N9 Boje ), 1, A8 BA
&l ggke Fch
Table 3. Weights of Lung, Liver, and Kidney (Unit: g)
Group N Lung Liver Kidney
Normal 10 139 + 041 1072 = 252 167 £ 037
Control 10 103 = 035° 798 £ 248 156 = 030°
Treated | 10 146 + 045° 951 £ 216 182 £ 025
Treated 1l 10 133 £ 007 887 £ 090 185 £ 023
Treated Il 10 138 = 037 834 £ 235 189 + 0.16°
(005 Compared to Treated | and I by Ducan's Multiple Range Test "0¢005
Compared to Treated | I and Il by Ducan's Muliple Range Test ‘<005 by

One-Way ANOVA

84 - o7l

3. A9 7IEE s
HollA FIEEE BAI5E 2} 95% AFT7H2 Table. 491 2}
BT dHolA] 71589 SRR 0.066pg/goIR L thET A
581738/ 0% 71 T EUZZT lollA] 33.49444g/gOF 71t
LOIT] Ado] Baizt 47710 7158 EUEEE Hulo] FAk o
7i=g0] A 2BE IS £ ASE YZgrh

=1

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

Group N Cd Concentration 95% Confidence Interval
Normal 10 0066 + 0010 0059~ 0073
Control 10 58173 + 22933* 4767~74578
Treated | 10 33494 + 9220 26.899~40.090
Treated 1l 10 38547 + 12621 20518~47576
Treated i 10 37688 + 12.168 28.984~46.393

*p{0.05 Compared to Treated |, II, and 1il by Ducan’s Multiple Range Test. bp(0.05 by
One-Way ANOVA.
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Table 5. Cadmium Concentrations in Blood, Liver, and Kidney
Group N Blood(ue/ d1) Liver{ug/g) Kidney(us/g)
Normal 10 0216 £0040 0.020 + 0005 0.014 £0003
Control 10 9362 £0988° 29047 +4869™ 23211 + 5966

Treated 1| 10 13563 = 7.047 24650 +6.110 17026 2227
Treated 10 14043 = 3891 22848 £3779 15.778 = 4568
Treated W 10 12875 +43% 21.078 £ 4014 16.401 = 3.340

®p(0.05 Compared to Treated || by Ducan's Muliiple Range Test. “p(0.05 Compared
to Treated |, It and Il by Ducan's Multiple Range Test. °p<0.05 by One-Way ANOVA.
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Fig. 6. Cadmium concentration in lung, blood, liver, and kidney
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Table 6. Cadmium Concentrations in Urine by the Week (Unit: g/mf)

The Week

Group N First Second Third Fourth

Normal 10 0032+0005 00280004 0028+0004 0028+0005
Controt 10 0218£0028 022240026 02160047 02230032
Treated | 10 03250046 0330+0066° 0344+003F 03560051
Treated I 10 02870045 031560070 033540043 0340+0036
Treated I 10 0329+0051° 03100044 034440085 0372+0066°

D005 by One-Way ANOVA.

il 7IEEES B4eH A3k Table. 734 2Tl FE of
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Table 7. Cadmium Concentrations in Feces by the Week (Unit: g/g)
The Week

Z EUAL RO 2142ue/gC 8 THE LUTE THAMOIA]
metallothionein®] &5 & HaTolA] 10.87ug/g01R AL EYUEE
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Table 8. Metallothionein Concentrations in Lung, Liver, and Kidney
(Unit: xg/g)

Group N Lung Liver Kidney
Normal 10 544741233 10.865+1.987 11.032+3228
Control 10 21424+5158° 45402+ 17546° 47524 +7.320°
Treated | 10 4304811064 17144031315  136.386+48.188
Treated I 10 4491412871 182276432168  138770+25097
Treated Il 10 53417+15945°  188.180+31951°  143.903+28414°

“0(005 Compared to Treated |, Il and Il by Ducan’s Multipie Range Test °p¢0.05 by
One-Way ANOVA.
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Fig. 7. Metaliothionein concentrations in lung, liver, and kidney.

7. Hematocrit, Hb, RBC, & WBC

SR04 hematocrit, Hb, RBC, 12|11 WBCE B3 A}
= Table. 99} Zt} F2K29] hematocritS 43.81%0]R. 1 SUZ
7 o] 8344% 2 71 U thRETOIA 35.00%Z 7hah LIt
T}, HAEO) Hbi= 1457g/ OISR HLUES T oA 11.16g/de
2 71 =00 tELoA 9.02g/ UE 71E LAt

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

Group N First Second Third Fourth

Normal 10 0020+£0003 0020£0003 00200008 0.022+0.008

Control 10 0.195+£0041  0.154£0054 015510038 01570049
Treated | 10 02270089 0231+0060° 0.190+0061 0.172+0036
Treated I 10 02320049 01980042 01650063 0.159+0.088
Treated I 10 0297+0076° 0211+0053 0.133=0076 0.178+0080
(0,05 by One-Way ANOVA.

6. #, 74&, & AAA] metallothionein® =%

#, 7va, I8)3 A A)A] metallothioneine 24181 A b=
Table. 8 & 1%} 73} 2} H oA metallothionein®] =5 = &
ATONA] 5.4508/g010 T EYUZEE T MoIA] 53.42ug/g2F 7}
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Group N Het(%) Hblg/dl)  RBC(10°/mnt) WBC(1D*/mai)

Normal 10 4381+1508 145/+£384  773+207 961+2.16
Control 10 3500+£493 900+149°  697=123 924202
Treated | 10 41651403 980+153  744+185 961+2.36
Treated I 10 4344889 1116+168° 7.15+2.10 984+1.92
Treated W 10 40321524 1034x191 B813x+185  980+248

p(005 Compared to Treated I by Ducan’s Multiple Range Test “p<0.05 by One-Way
ANOVA.

%4} RBCE= ARFFolA] 7.73x10°/mmolQl Q=S
T oA 813x10%/mm'ZE 7}& =T thEFolA 6.97%
10°/mm & 74a G}, BARES] WBCE BAREoIA 9.61X
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