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Accumulation and Organ Distribution of Protein Bound
Cadmium in Rats Compared with CdCl,
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Livestock Experimental Station, Rural Development Administration, Suweon, Korea

ABSTRACT

A low level exposure experiment was conducted on growing rats to investigate the accumula-
tion and organ distribution of protein bound cadmium compared with cadmium chloride.
Male Sprague-Dawley rats were fed f{or 21days with one of the semisynthetic diets, which con-
tains cadmium as cither bovine liver— or kidney meal bound cadmium, cadmium chloride
with uncontaminated liver meal or cadmium chloride without organ meal, in the levels of
ca. 05, 1 and 1.5mg/kg diet, respectively. After 21days of exposure cadmium was accumulated
in liver, kidney and gastrointestinal tracts depending upon cadmium levels in diet Inspite
of very low cadmium accumulation in whole blood, it tends also to increase with dietary cad-
mium levels. The blood cadmium concentration of animals fed organ meal containing diets
was about 4—7 fold higher than that without organ meal, regardless of cadmium was intrinsically
bound 1o protein or not. However, significant effects of organ protein on cadmium accumulation
in liver, kidney and digestive tracts were not detectable, when cadmium was supplemented
ag cadmium chloride. On the other hands, animals fed diet containing ca. 1.5mg Cd/kg as
organ bound cadmium retained more cadmium in liver, kidney and digestive tracts compared
to cadmium chloride with organ meal, whereby the increase of cadmium concentration in
kidney was greater than in liver, However, when the concentration of protein bound cadmium
was <_1mg/kg diet, organ bound cadmium was not significantly different from cadmium chloride
in bioavailability and organ distribution. From this result it is suggested that the intestinal
absorption of protein bound cadmium is influenced of the amount of cadmium bound in
protcin. When cadmium concentration in protein is relatively low, protein bound cadmium
seems 10 be absorbed in the same way as cadmium ions are absorbed. However, when the
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concentration is high, at least a small amount of intact prolecin bound cadmium could be

absorbed and accumulated selectively in kidney.

KEY WORDS ! accumulation - distribution * protein bound cadmium * CdCl.
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Diet group Protein source( %/% ) Cd-form Cd conc.{mg/kg)®
1 liver meal'’/ ovalbumin, 23/77 protein bound 0.54
BDF 1 2 liver meal'’/ ovalbumin, 48/52 protein bound 1.05
3 Kidney meal?/ ovalbumin, 40/60 protein bound 1.46
4 liver meal?)/ ovalbumin, 23/77 cdcl,? 0.58
BDF 2 5 liver meal®/ ovlabumin, 48/52 Cdcl, 112
6 liver meal®/ ovalbumin, 40/60 cdcl, 1.64
7 ovalbumin, 100 CdCly 0.57
BDF 38 8 ovalbumin, 100 CdCly 1.02
9 ovalbumin, 100 CdcCly 1.52
control 10 ovalbumin, 100 - 0.01

1) Contaminated bovine liver meal conmins 5.7mg of Cd in kg

2) Kidney meal was a mixturc of 24mg and 2mg Cd/kg containing kidney meal in a ratio of 45% to 55%.
8) Uncortarninated liver meal contains 0.2mg of Cd in kg.

4) Cadmium was supplemented as CdCl;—glucose premix.

5) Cadmium was analyiically determined from prepared diet.
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Table 2, Total cadmium intake and cadmium concentration in organs by feeding of cadmium supplemented

and control diet

Diet Total Cd Blood Liver Kidney Digestive Femur*
group intake(pg) {ng/ml) (ng/g) (ng/g) —rracts (ng/g) (ng/g)

1 86.8% 3.6 92.8% 0.4° 504+ 8.2°  $2.0% 26.6% 162.1% 256 841 4.2

BDF 1 2 165.04 5.4 4.0%0.8% 102.4+ 19.6"  186.6 47.5" 3518.2+ 5877 6.5 3.4

3 2362+ 3.1 7.2+ 030 154.3%+40.2° 353.5%109.7¢ 558.9+ 52.0¢ 10.0£ 5.3

4 92.0+ 3.3 2.4% 0.9 536+ 11.6°  80.8% 17.3° 203.7%34.0¢ 45+ 12

BDF 2 5 178.2+ 3.5 3.2+ 0.3 922+ 12.9% 1748+ 424" 332.9+19.7% 3.2£ 0.3

6  2614+112 641 Q4P 18271 42.4¢  227.7% 37.0° 438.5% 43 8¢ 64108

7 92.2+ 3.9 0.3%0.8° 51.0& 5.8 110.1% 288" 178.7+35.0° 10175

BDF 3 8 1644+ 6.1 0.9% 0.5° 3461179 191.4% 57.1% 3510.9+327° 119+ 6.4

9 24301118 1.2+ 0.8> 120.5£ 52,1 2821+ 58.9° 336.5+ 86.8" 7.8L8.5

contol 10 1.6+ 0.1 U.D. 2.6+ 0.3 6.9+ 4.3 14.1£ 2.6 9.2+ 7.4

1) Values are meant SE, n=6

2) *Control and cadmium supplemented groups are not significandly dilferenc at P<(0.05 by student

t-test.

8) Values in the same diet group with different alphabets are signilicandy different ac P<{0.05 by Duncan’s

muliiple range test

4) U.D. : under detection limit
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Table 3. Effects of chemical binding form of cadrnium and/or protein source and cadmium levels in diet

on % of retaned cadrmium in rat organs

diet Cd conc. in diet, mg/kg wo factorial
group ca. 0.5 ca. 1 ca 1.5 variance analysis
Liver
BDF 1 0.26+ 0.022 0.284 0.05 0.29+ 0.06* Cd binding form  P<{0.04
BDF 2 0.25+ 0.06% 0.23+ 0.03? 0.224 0.06° Cd levcls n.s.
BDF 5 0.22+ 0.03¢ 0.21+ 0.054 0.214 0.08P interaction I.s.
Kidney
BDF 1 0.101 0.05% 0.12+ 0.03* 0.16+ 0.06* Cd binding form  P<0.03
BDF 2 0.10£ 0.022 0.10+ 0.027 0.094 0.01° Cd levels s,
BDF 3 0.134 0.0%2 0.12+ 0.032 0.10+ 0.05 interaction P<0.01
Digestive

BDF 1 1.00+0.10 1.0430.32 1.18£0.10 Cd binding form ns.
BDF 2 1.271 0.08 0.9210.21 0.841 0.11 Cd levels n.s.
BDF 3 1.01+0.13 1.05+0.13 0.941 0.02 interaction n.s.

1) Values are meant SE, n=6

2) Values with different alphabets within column are significandy different at P<0.05 by Duncan’ s muliiple

I"Elng'(_‘ test.
3) n.s. . not significant
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