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In t roduct ion 

Cadmium is  an environmental contaminant of concern to human 
health.  Exposure to people occurrs mainly by consuming plants 
and animals which contain varying amounts of cadmium (FLICK ET AL. 
1971). I t  has been reported that  cadmium accumulates in sof t  
t issues and that  turnover in cer ta in  mammalian organs is extreme- 
l y  slow (MATSUBARA-KHAN 1974). The b io log ica l  ha l f  l i f e  fo r  t h i s  
element has been estimated to be 16 to 18 years in man (TSUCHIYA 
ET AL. 1971). Studies performed recent ly  which estimate the rate 
of accumulation or loss of cadmium from animal t issues have u t i l -  
ized s ingle oral doses or in jec t ions  of some radio isotype of t h i s  
element (MATSUBARA-KHAN, 1974; 1975; HORNER ET AL 1975; CASTERLINE 
ET AL, 1975). The question ar ises i f  these studies can be ext ro-  
polated to pred ic t  s im i l a r  e f fects  a f te r  chronic oral exposure 
to cadmium which is the most common route of exposure to human 
beings. In view of the renal and hepatic t o x i c i t y  of t h i s  com- 
pound and recent ly  reported ef fects  on l i v e r  and kidney enzymes 
(SlNGHAL 1974), chronic exposure could a l t e r  pathways of cadmium 
metabolism and therefore a f fec t  excret ion and/or accumulation of 
cadmium in body t issues.  Differences in the b io log ica l  ha l f  l i f e  
of cadmium in mouse organs a f te r  oral verses in t raper i tonea l  ad- 
m in i s t ra t i on  has been reported (MATSUBARA-KHAN 1974). 

The purpose of t h i s  study was to examine the ef fects  of 
chronic oral cadmium exposure and subsequent withdrawl on kidney 
and l i v e r  residues of t h i s  element. 

Methods and Mater ia ls  

One hundred and e ighty  4 week old male SW/Sim mice were d i -  
vided in to  three groups of 60 mice each and given e i ther  O, 3 or 
300 ppm cadmium as cadmium ch lor ide in deionized dr ink ing water. 
Mice remained on cadmium-water for  10 weeks and were then given 
deionzed water for  the remainder of the study. Mice were housed 
in polycarbonate cages with s ta in less  steel l i d s  and fed OSU Ro- 
dent Chow ad Libi tum which contained less than 0.05 ppm cadmium. 
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Groups of  10 mice from each exposure regimen were k i l l e d  by cer- 
v ica l  d i s loca t ion  at O, 5, 10, 20, 40 and 180 days a f te r  removal 
from cadmium exposure. The l i v e r  and kidneys were co l lec ted from 
each animal immediately a f te r  death and stored in glass v i a l s  at 
-70~ Af ter  dry ashing the t issues at 500~ the concentrat ion 
of  cadmium was determined using flame methods on a Varian Model 
1200 atomic absorption spectrophotometer. 

Results and Discussion 

The concentration of cadmium in kidney tissue of mice exposed 
to 300 ppm Cd in drinking water remained relatively constant for 
180 days after discontinuance of cadmium exposure (Table I ) .  

TABLE 1 

Concentration of  Cd (ppm wet weight) in L iver  and 
Kidney Tissue of Male Mice Withdrawn A f te r  

I0 Weeks Exposure to Cd.* 

Days after Cd Withdrawl 

0 5 10 20 40 180 

Control Liver <.06 <0.06 <.06 
Kidney <.15 <0.15 <.15 

3 ppm L iver  1.0 1.1 0.7 1.2 0.8 0.5 
Kidney 2.8 1.9 1.5 2.8 2.0 1.7 

300 ppm L iver  45 44 42 47 34 24 
Kidney 44 42 49 51 52 50 

* = average of 7-10 mice per group 

Cadmium residues in the l iver did not change significantly for the 
f i r s t  20 days after cadmium withdrawl but were decreased approxi- 
mately 30% by 40 days and 50% by 180 days (Table I) .  Cadmium le- 
vels in kidney tissue of mice given 3 ppm cadmium were often vari- 
able but contained similar cadmium residues at 5 and 180 days post 
exposure. Chronic oral exposure of mice to 300 ppm cadmium re- 
sulted in i ts accumulation in l iver and kidney tissue at approxi- 
mately a 1:1 ratio. Withdrawl from cadmium after 10 weeks expo- 
sure did not result in significant changes in hepatic or renal 
cadmium concentrations for the f i r s t  20 days. After 20 days, cad: 
mium residues in the l iver declined, and by 180 days were approx- 
imately 50% of the concentration at time of withdrawl. The con- 
centration of cadmium in renal tissue, especially of mice exposed 
to 300 ppm cadmium, remained relatively constant or was sl ightly 
increased during 180 days after withdrawl from cadmium exposure. 
Since hepatic cadmium began decreasing 20 days after cadmium with- 
drawl and the renal cadmium remained nearly constant throughout, 
the liver:kidney ratios changed to 1:1.5 at 40 days withdrawl and 
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1:2 af ter  180 days. The data i l l u s t r a t es  a dif ference in cadmium 
turnover in these organs af ter  chronic exposure. The biological  
hal f  l i f e  of cadmium in l i v e r  t issue was approximately 180 days as 
compared to 43-63 days fol lowing single oral doses or in ject ions 
of cadmium (MATSUBARA-KHAN 1974). The duration and route of cad- 
mium exposure may have affected the retent ion of cadmium in th is  
organ possibly due to damaging or binding of l i v e r  detox i fy ing enz- 
ymes by cadmium. 

An estimation of the biological  hal f  l i f e  of cadmium in renal 
t issue was not possible at th is  time due to the s t a b i l i t y  of th is  
element in the kidney. I t  is apparent, however, that cadmium bound 
in the kidney is retained much longer than in hepatic t issue. I t  
has been postulated that  th is  is due to sulfhydral r ich areas or the 
presence of metalothionine in the kidney cortex which se lec t ive ly  
bind cadmium (COTZIAS ET AL 1961). A f f i n i t y  of renal t issue for 
cadmium also may be an indicat ion of some essential biological  pro- 
cess occurring in the kidney which requires the presence of small 
amounts of cadmium but lacks necessary residue regulating mechan- 
isms. 
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