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Table 1. Composition of experimental diet

Ingredients %

Casein 20.0
DL-Methoinine 0.3
Corn starch 50.0
Sucrose 15.0
Cellulose 5.0
Corn oil 5.0
Vitamin mix 1.0
Salt msi** 3.5
Choline bitartrate 0.2

*  AIN-76 Salt mixture
CaHPO4 500g
NaCL 74g

K K3C4H;0,.H,0220¢
K,804 52 ¢g
MgO 24 ¢
MnCOj 3.5g
FeCgH;04-H,06.0 g
ZnCO; 1.6 g
CuC0; 03¢
IKO; 10 mg
Na;$,03-6H,0 10 mg
CrK(So4),-H,0 550 mg
Sucrose added to 1 kg

#% AIN-76 Vitamin mixture
Thiamine-HCL 600mg
Riboflavin 600g
Pyridoxine’HCI 700 mg
Nicotinic Acid 3,000 mg
Ca-pantothenate 1,600 mg
Folic Acid 200 mg
Biotin 20 mg
Vitamin B;, 100 mg
Retiny Acetate 400,000 Iu
DL-a-Tocopherol Acetate 3,800 mg
Vitamin D, 2.5 mg

Vitamin K3 5.0 mg
Sucrose added to 1 kg
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Table 2. Conditions for cd, Fe, Cu, Zn, Mg, and Ca determination by atomic absorption

spectrophotometry
Wave Lamp Air C,H, Enterence Exit
Element Length Current Flow Flow Slit Slit
(A) (mA) (R/min) (2/min)
Cd 2288 8 14 3.5 3.5 2
Fe 2483 15 14 3.5 2 3
Cu 3247 10 14 3.5 2 3
Zn 2138 10 14 3.5 2 3
Mg 2852 10 14 3,5 2 3
Ca 4227 10 14 3.5 2 3
Cdg el &% wobxl+ fHmeIgl o} 40ppmB¥
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Table 3. Body Weight gain, drink consumption and total cadmium consumption

Group Weight Gain(g)*
0 ppm 54,47y 12.92%%*
5 ppm 19.14% 4.92°

10 ppm 4.08 * 1.58°

20 ppm 2.01 * 3.03°

40 ppm —2.42 * 6.96%

Weekly Drink
Consumption (ml)
192.97 +15.24%
198.05 *13.82%
193.59 +16.26%
190.54 *15.25%
180.25 +10.54°

Total Cadimum

Consumtpion (mg)

0.00

3.99 + 0.324
7.74 £ 0.56°
15.94 +1.34P
29.18 +1.89%

* :Mean *S.D
** o p<l01
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Table 4, Feed efficiency ratio

Week 1 2 3 4
Group
0 ppm 0.13 0.24 0.16 0.12
5 ppm —0.06 0.26 0.09 -0 .16
10 ppm 0.04 0.07 0.09 —0.18
20 ppm 0.06 0.04 0.06 --0.22
40 ppm 0.05 0.10 0.10 —0.29
Data are mena for (1) rate
T 4dFE Yok 2 A-sk9ek Boll u]35lod 40ppmififoll 4 & 213 wgke}l o|+=
3. BAItEC BHER yleg-*' o] 60ppme] Cd& ol #5ls} o9&
HEATE Rat®] BMAMED £ HNEES Nakamura$°*” o] Ratol]A] 50ppm2] Cd-& #38i5}%
Tabld 5} el BB - OB - B - BEEE 2 23 + el whasbx] #5590, 40ppmEfelAat
o] i oluw gt CdERlE BES 41 %2 S Vel AR vl R Nol g Cdk
o BB CABUKHES e lol whel ol Ml of WA §& werE Mk Cdd FHATEHE
s fHES Vebigliel ol B2 60ppm Jio] A& & 4 Ak Cusl Fel] Gh2
Cde® ¥4 fAEs-gwl Doyle® 10ppme] Cd <& KHko] Winglell wher WAsk= MRS Vel L
Ratoll Al #4815} 9= Sporn?5-9) #fi45 o} —F 314 v o]el-e #R = Leegl Jones®™  Hamiltonz
o}, &3 40ppmErell A 2] H}e o EEEIE B Valberg?” Bunng-*) Fox" HillE" MillE*"
BEol wiske] Kipgiie] Bolse AR w2l Bremrer 52| Bi%Eel wl5absich. &, CApfi
o FHHE dog Aow EE‘HE o}, Mm% Cusl Fe2] i -+ W3k, Hematocrit &
4, MESS BEENEE Hemoglobino] Aeojxi4 #M-& 4 e}l Rat
MmiEE2l Cd, Fe, Cu, Zn, Mg 3 Ca®l &ix -, Cu® HIRE Hyu4lzi=, oleldt Big pilt
& HIE T #5S Tabld 63} ztc}. CdE g co}E B oa, Cdoe g oisl okl whe] HIEK
Table 6, Organ Weight of Rat over a period of 4 weeks (g/body weight 100g)
organ
Group Liver® Kidney Heart Spleen Lung Testis
b** a 2 a a a
0 ppm 3.688 D.415 0.891 £0.063 0.373 £0.039 0,146 £0.042 0,706 £0,154 1.292£0,111
ab a a a a a
5 ppm 3.996 £0.482 0.919 £0.104 0.377 £0.035 0.124 20,027 0717 £0.128 1.207 £0.143
ab a a a a a
10 ppm 3.845+0.431 0.865 £0.118 0.373 £0.034 0.146 £0.074 0.604 £0,033 1.253 £0.150
ab a a a a a
20 ppm 4,089 £ 0,425 0.919 £ 0,067 0,345 20,031 0.127 £0.028 0.656 £0.135 1.229 +0.141
a a a a a a
40 ppm 4,332 £0.495 0.897 £0.110 0,341 £0.049 0.167 £0.037 0.656 £ 0.106 1.191% 0,102

¥ : Mean*S.D.

#5 ;. p<ol
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Table 6. Concentrations of cadmium, rion, copper, zinc, magnesium, and caclium in serum of rats

Ccd* Fe Cu Zn Wwg Ca
Group
(ng/m%) (Ugém)
0 ppm - 1273+ 1.59* 1.80 023 * 5.67%0.35% 17.15% 1.07* 150278 11.15°
+
5 ppm 0.80 20477881029 £1.26 1,60 0.24® 5.42%0.38* 15.16%3.30° 135.54 % 19.86°
b
10 PPm 0.60 1024 10.40%0.72* 1.49£0.30° 5.32%0.18% 1525% 1,76 125.54t17.39%
b ab ab a b
20 ppm 1.63 049  9.07%0.80 097 023" 490 £0.43% 16.56 ¥1.49" 115.64 £3.93
T b b b b b
40 ppm 520%1.37  832t092° 057 £0.18° 4.07% 027° 13.44 £1.14° 109.30 £ 5.64

Table 7. Concentrations of cadmium, iron copper zinc, magnesium, calcium, phosphorus, and ash content in
tibia of rats. :

cd* Fe C Cu Zn Mg Ca 3 Ash
Group (Mg/g) ( Mg/g wet wt) (mg/g wet wt)  (g/100 g wet wt) (%)
2 a 2 a a b a
Op pm - 147.61421.37 2.65£0.28 163.41t18.12 1.08 1.10° 15.37%3.55° 3.4210.17 45.38%3.68
b a a a a a b a
5 ppm 0.5010.26 . 141.542286.36 2.35:0.24 158.95+15.82 1.050.18 14,7342.11 3.8240.1b 46.38+2.31
b a - a b a ab b a
10 ppm 0.85+0.24 117.52%24.4 1.9030.23 129.26+14.24 0.86 10.10 13.95 H.64 4.25%0.36 43.16 0.96
b b ab b a a b ab
20 ppm 0.85+0.29 105.20#16.41 1.6940.11 120.821+13.92 0.8918.07 14.2041.43 4.2310.41 42.86+£3.04
a b b b a b a b
40 ppm 1.0510.23 89.5 H4.2 1.0130.25 112.46+6.24 0.8710.03 13.35£2.21 5.0810.37 41.8%*2.05

+s; p<o1
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Table 7. Concentrations of cadmium, iron, copper, zinc, magnesium, calcium phosphorsu, and ash content in

teeth of rats

cd* Fe Cu Mg Ca P Ash
Group N
(uglg) mg/100 g Liglg mg/100 g mg/g ash wt  g/100 gash wt (%)
2 a b a a a
QO ppm - 3.9% 0.52 4,48 0.25 20,321 3.81  7.66% 0.67 21.71£2.93 12,77 £2.45 57.57 B3.14
ce® 2 2 2 b b a a
5 ppm 2/56+0.78  3.5410.24 3,8240.23 14,54 40,74 7.36 £0.82 21,044 3.46 10.73 £1.03  59.80 43.59
c a a ab b a a a
10 Opm 6.48: 045 3.51%0.27 3.99+0,31 16.16+0.41  7.99+% 043 22.30+ 3.22 11.914+£2.05 63.87 2.8
2 a ab b b a a
20 ppm 15,22+1.24 3.08 10.29 3.13+0.25 12,99 +0.68 742 10.68 21.06 £2.57 11.7443.28 63.38 H.54
a b b b 2 b 2 a
40 ppin 42,30+ 2,31 2.3440.24 2.66+0.31 11.82+£0.44 9.7410.30 23,12 +429 11,73 2.65 65.07+1.9:
¢ Mean £S.D
#% . pH
* p<01
£ o
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EFFECT OF CADMIUM ON THE MINERAL COMPOSITION IN THE
SERUM, TIBIA AND TEETH OF ALBINO RAT

Choon-Kil Ahn, D.D.S.
Department of Environmental Science, Graduate School of Enviromental
Studies, Yeungnam University
(Directed by Prof. Soo-Yeul Cho)

...............................................

Cadmium is ubiquitous metal that has come to be recognized as a highly toxic metal and
once obsorbed. Cadmium is very efficiency retained in the body.

This experiment was undertaken to determine

The effects of several levels of cadmium on growth and feed efficiency of rats.

2. The effects of cadmium on some minerals concentration in the serum, tibia and teeth.

Fifty-five males of Spraque-Dewley strain, 100 * 5g were divided into 5 groups and each
group (11 rats) was fed ad libitum for 4 weeks.

Control group received distilled drinking water, other groups were givin water containing
cadmium at the levels of 5, 10, 20, 40 ppm.

These solutions were prepared by diluting a stock solutionof cadmium chloride with distilled
water.

The results obtained are summarized as follow.

Growth rate was significantly decreased as the feeding level of cadmium increased, expecially
body weight in the 40ppm level was greatly reduced than that of initial body weight. The weight
of liver was increased in 40 ppm group as a result of edema. But, the weight of kidney, heart,
spleen, lung and testis was not affected.

The cadmium concentration of sermrm was higher in rats receiving 40 ppm than that of
other levels, and the concentrations of iron, zinc, copper, magnesium and calcium were decreased
as the cadmium content of drinking water increased.

The cadmium and phosphorus contents of tibia were greatly high in the 40 ppm level, but
the content of iron, copper, zinc, magnesium, calium and ash tended to be decreased with increas-
ing level of cadmium.

The cadmium concentration of teeth was predominantly high compared with that of the
serum and tibia. Particulary, the cadmium concentration in the 40 ppm level has as much as thres,
or twenty folds with compared to other treatments. Also, the concentration of iron, copper and
zine tended to be decreased with increasing cadmium level, but the contents of magnesium, cal-
cium and ash tended to be increased.





