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Cadmium i~ commonly used in e l e c t r o p l a t i n g ,  in 
ba t te r i es  end as �9 s t a b i l i z e r  in p l a s t i c  indus t ry .  
Emission os t h i s  metal from zinc re f ' tnsr iea is another 
source ef '  cadmium po l l u t i on .  Exposure of' man to cadmium 
may occur e i t h e r  by i nha la t i on  or by consuming cadmium 
contaminated food.  Even heavy c i ga re t t e  smoking could 
r e s u l t  In an in take  of' 5 ug Cd/day (FRIBERC at .  el_._. 1971, 
LEWIS L t  ~ 1972). rur ther~ the cadmium content inc re -  
ases In--the human t i ssues  w i th  age (ANKE gNE) $CH'~EIDER 
1971). L iver  and kidneys reported1 X re ta in  cadmium 
s e l e c t i v e l y  (HAMILTON ~ a l .  1972/73]. Despite the fleet 
t ha t  cadmium is  one oF the ser ious envtr 
p o l l u t a n t s  t data with respect to absorption~ d i s t r i b u t i o n  
end excret ion of' o r a l l y  Ingested cadmium is scanty. 

MATERIALS AND METHODS 

Role a lb ino cats,  each weighing 240-2.90 g, were 
employed tn the present s tudies.  1The animals were housed 
i n d i v i d u a l l y  in metabol ic cages. 15mCd as Cd(N~)2 
(Spec. ac t ,  9 ~uC~/m~ os 'Cd t) was obtained ffrom Bhebha 
Atomic Research COnrtetp Trombay (Bombay) India. 

The r a t s  were d iv ided into t h i r t e e n  gcoupe, each 
~roup comprised f i ve  animele~ A s i n g l e  dose o? 50 uCt or 
15mCd was, f'ed o r a l l y  to each t a t  ~iml~oying the procedure 

of' Burn (1952). The tsoto:pe- f'ed t a t s  uete secr i f ' iced at 
var ied  i n t e r va l s  tanging f'rom 30 Bin to 28 days fe l lsu : ing 
nembutal (S mg/lOOg body weight) enlssthee~tao The blood 
was drawn From the hearts of' anaesthet ized enim-~s 
.whereat'tar the hear t  was removed so as to cut of'f' 
b lood supply to the othe~r organs. The dtf 'Perent organs 
to be analysed were then dissected out in a p a r t i c u l a r  
eeque~tce; v iz testes~ epidLdymee~ sen&no1 veslcles~ 
pros ta t  e~adrenals~ spleen( ktdneye~ l i ve t~ l l eum 5 cm long 
piece (adjacent  to caecum) along with luminal  contents 
end the duodenum 5 cm long piece(next  to the stomach). 
Faeces were also col~,e;ted end analysed ro t  determining 
faecal  excret ion oF ~lbm Cd. The. t issues were c a r e f u l l y  
weighed and digested in 30~ KOH at 90~ f'?r Bin. The 
digested samples were then monitored For 11bmC~ counts, 
empioylng e sol id s c l n t i l l e t l o n  counter.  
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RESULTS AND DISCUSSIONS 

The d i s t r i b u t i o n  pa t te rns  o f  115mCd var ied widely  in 
the different tissues of rat follou lng a single oral ~ 
dose of the radloisotooe (cf. Table). The maximum up.take 
of 11Seed by any i nd i v idua l  t i ssue  never exceeded-2% o f  
the ingested dose. There was recorded an overa l l  poor 
absorpt ion of  115mCd inasmuch as more than 70% of  the 
ingested leobope passed out in faeces in the f i r s t  F i v e  
days. 

Highest leve ls  of  115mCd in l i v e r ,  spleen, adrenals 
duodenum and ileum were touched well before the second 
day, whereas i n  the kidneys the peak was a t ta ined a f t e r  
the s i x t h  day. 115mCd incorpora t ion  re ten t i on  in the 
circulating blood was rather poor suggesting slow 
absorpt ion of the isotope.. Highest leve l  o f  115mCd in 
the blood use recorded 12 h a f t e r  ora l  admin is t ra t ion .  
In comparison, cadmium levels r i se  quickly in blood 
and at ta in a peak value within 5-10 rain folloulng 
parenteral administration of the metal (30HNSON snd 
MILLER 1970). Further cadmium absorbed through gastro-  
i n t e s t i n a l  t r a c t  te d i r e c t l y  t ransported to l i v e r  where 
i t  i s  t~apped end hence very high cadmium leve l  in  
blood does not ever reach as is  c h a r a c t e r i s t i c  fo l low ing  
parentere l  administration. 

The l i v e r  accumulated maxlBtm 115mCd 12 h a f t e r  
admin is t ra t ion .  Fur ther ,  s u f f i c i e n t l y  high leve ls  of 
11Seed in the l i v e r  were reta ined even on 7th day 
?olloulng administration and the rate of fe l l  in 
r a d i o a c t i v i t y  in the l i v e r  was. gradual. Regent studies 
by many authors conc lus ive ly  demonstrate the  p a r t i c i p a -  
t i on  of e unique low molecular weight protein, metsllo- 
thloneln, in the long time retention of cadmium in the 
liver of animals subjected to cadmium treatment 
( o f .  NORDBERG 1g78). Our observat ions on the accumula- 
t i o n  of  115mCd in the tat kidney show tha t  the cadmium 
leve ls  in kidney r i se  gradual ly  end a peak is a t ta ined 
? days post admin is t ra t ion  of the isotope. There is also 
seen a marked re ten t ion  of cadmium by the kidney in 
con t ras t  to the other  t issues which tend to get r i d  of  
the metal much faster. Extremely prolonged retention of 
cadmium in kidney is again related to i ts complexlng with 
low molecular weight proteln-metellothioneln 
in  t h i s  t issue (of .  CHERIAN end COYER 197B). 

The leve ls  of  115mCd in the spleen fo l low ing  o r a l  
admin is t ra t ion  r ise  ra ther  slowly; u p t i l l  2h, there was 
hard ly  any incorporation, gfter 4 days, spleen l os t  
only 15% of the p ea~ a c t i v i t y  recorded 12h post- 
admin is t ra t ion  . 11~mCd content l e f t  in the spleen ? days 
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post admin is t ra t ion  was only 21% of the peak value and the 
activity further fell; lowest levels i.e. 7% of the 
peak value were recorded a f t e r  28 days. The appearance 
and disappearance pat terns o f  115mCd in the ra t  spleen 
studied by us ave in=conformi ty with the f ind ings  of  
GUNN and GOULD (1957) and COTZIAS et a1.(1961).  Am also 
observed by OUNN and GOULD (lg57},-th=e adrenals in the 
present mater ia l  also recorded peak 11bmCd a c t i v i t y  
12h post edminlstration. 

S u f f i c i e n t l y  h igh leve ls  o f  115mCd in ra t  duodenum 
could be detected 1/2h post admin i s t ra t i on .  S i g n i f i c a n t l y  
high leve l  decl ined a f t e r  the four th  day; the peak was 
observed 8h post admin is t ra t ion .  Detectable amounts of  
�82 pers is ted in ra t  duodenum even 21 day a f t e r  
adminlstration. 115mCd aot iv l ty in the ileum of oral ly 
dosed rata- followed, a pattern ~identlcal to that of 
duodenum, though the peak was touched I day post 
administration. Our observat ions on the re ten t i on  of 115mCd 
by ra t  duodenum and ileum are supported by work of  MILLER 
~ .al~. (19B8). Recent observat ions also suggest the 
nvolvement of me tal~othionaln in the cadmium uptake 

by the i n t e s t i n e  (of .  CHERIANand GOYER 1978) 

The radiocadmium uptake by the t e s t e s  and other  
accessory organs was too poor to be detected. This 
observat ion is not unexpected keeping in view the fact 
t ha t  o r a l l y  given cadmium is very poor ly  absorbed and 
consequently only low levels of the metal are detected 
in  the c i r c u l a t i n g  blood. The se~lective heavy and 
abrupt accumulation o f  115mCd by rat l i v e r  and kidney 
keep the level of radiocadmlum in the circulating 
blood ra ther  too low to a f f e c t  the reproduct ive organs. 
However, parentera l  admin is t ra t ion  of cadmium does 
provide a sufficiently good amount of metal to the 

~ eproduct ive organs leading to the se lec t i ve  damage 
GUNN at  a l .  IgSB). 

The present s tud ies on the fecal excret ion of  115mCd 
f u r t h e r  strengthg~_ths, Idea that  over-,al l  absorpt ion of  
orally ingested llbmCd from. the digestive tract is 
markedly low. More than 70% of the t o t a l  isotope 
administration passed out within the f i r s t  five days. 
However, there occurred a sharp decrease in the rate of 
faecal excre t ion  t i l l  the 7th day, uherea~ter i t  
l e v e l l e d  off. The rate of excretion was the highest on 
the second day. The rapid decline in the faecal excretion 
after 2nd day suggests that bulk of 115mCd is absorbed and 
d i s t r i b u t e d  to the t issues o f  the body by 2rid day. Poor 
absorpt ion of  o r a l l y  ingested cadmium have been observed by 
others too (FRIBERG at e l .  1972). 
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