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Cadmium (Cd} is a relatively new element to be included i n  t h e  
world list of toxic metals such as lead and mercury.~e use of 
Cadmium by industryhas resulted in the contamination of the en- 
vironment, food chain animals and man (Mortved and Osborn 1982, 
Underwood 1977, T s a l e v  and 7 ~ p r i a n o v  1983, Von B r t ~ a e n e  et a l  
198q1, 

An ima l s  and man a b s o r b  cadmium by t h e  d i r e c t  c o n s u m p t i o n  o f  con-  
t a m i n a t e d  a n i m a l  K i d n e y s  and l i v e r ,  s h e l l f i s l ~  l e t t u c e ,  s p l n a c l ~  as  
w e l l  a s  o t h e r  v e g e t a b l e s .  Usua l  Cd c o n c e n t r a t i o n s ,  c o n s i d e r e d  as  
normal ,  r a n g e  b e t w e e n  0. O i - l  ppm i n  p l a n t s ,  up t o  O. i mg/Rg w/w i n  
mea t  (musc le ] ,  UP to  0. 5 mg/kg w/w i n  l i v e r  and up t o  I mg/lcg w/w 
in kidney. 

H a s s i v e  Pb, Zn S U l l ~ J d e  d e p o s i t  l s  m a i n l y  composed by t h e  opaque  
m i n e r a l  a s s e m b l a g e  o f  s I ~ a l e r i t e ,  p y r i t e  and g a l e n a .  Caftmtum i s  
m a i n l y  c o n t a l n e d  i n  t h e  s 1 ~ a l e r i t e  (~i. 6 wt2] ( K a l o g e r o p o u l o s  and 
Atvanitidis 1969], w h i l e  U3e n r  l e v e l  o f  cadmium i n  soil r a n g e  
b e t w e e n  0 . 2 0 . 6  p ~  ( T s a l e v  and Z a p c i a n o v  1983}. 

I n  t h e  p r e s e n t  paper ,  cactmium c o n c e n t r a t i o n s  i n  g r a z i n g  p l a n t s  and 
goat tissues from var iou~ areas of Cl3alkidiRi,  Greece were 
measured ,  q_V~ese a r e a s  w e r e  c h o s e n  b e c a u s e  o f  u n d e r g r o u n d  m i n i n g  
l o c a t e d  t h e r e .  

HATERIAL~ AND I~-'I]-]0DS. 

~ i r t y  s amp le s  o f  g r a s s  {Cynodon d a c t y l o n ] ,  t w e n t y  o f  t r i f o l i u m  
( T r i f o l i u m p r a t e n s e }  ~ thirty-six samples of  goat kidney and 

l i v e r  (36 l i v e r  and 36 k i d n e y  samples ]  w e r e  c o l l e c t e d  f o r  a n a l y s i s .  
The g o a t s  w e r e  b e t w e e n  3 and 8 y e a r s  o l d  Samples  w e r e  
g r o u p e d  a c c o r d i n g  t h e  a r e a  tl~ey were  o b t a i n e d .  
A: APnea, C l ~ ] R i d i k J .  
B: Olympias.-Ierissos, ( ~ l ~ i d i K i .  

P l a n t  s a m p l e s  {Crnodon d a c t y l o n  and ~ r i f o l i u m  p r a t e r m e ]  
w e r e  d r i e d  t o  c o n s t a n t  w e i g h t  i n  an  o v e n  a t  t lO  0 C and 3 g o f  e a c h  

Sent reprint requests to ~ Antoniou at the above address. 
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FlgLme t, N e a n C d  c o n c e n t r a t i o n s  0ag/ l~  d r T w e i g h t )  i n  g r a s s  
and l ~ l f o ] i u m  

Tab le  t. NeanCd c o n c e n t r a t i o n s  (mg / l r  i n  p l a n t  
(grass and t r i f o l l ~ m )  i n  r e l a t l o n  w i t h  area they  grow. 

A r e a  n u m b e r  m e a n  SD m m  m ~  

Area A 26 0 .73  0 .29 0 .2  1. 1 

Area B 24 1. 69 0 .9g 0, 3 3.4 

T o t a l  50 

specimens was d18ested i n  n11~1c arc] s u l l ~ m ' l c  ac ld ,  K l d r ~ y  a r~  
l l v e r  samples (20 8) were homogenized and d l s e s t e d  w l t h  ac l ds  too. 

l~! was a d j u s t e d  to  3 w l t h  ammon/um hyd l rox lde  and cadmlum was 
e x t r a c t e d  i n  APDC (<.=montum l ~ X T o l l d / n e  dl th locar] l>~m~te} -MI]3r 
(methyl  l s o b u t l O  ke tone} .  ~ l e  measuPement was :pe~ox~=d u s i n g  a 
f lame atomtc absox-pt lon spec t rome te r  a t  228. 0 rm ( l~ lber lB  e t  a l  
197JI). 

S t a t l s t l c a ]  a n a l y s i s  was per fo rmed accox~l ln8 to  S t u d e n t - t  t e s t  (non 
palred comloarisox~. ( ,~mt tase 1971} 

lil~Bl, CTB AND DIBCI.IBSI(II 

m e a n  c o n c e n t r a t i o n  o~ c a d m i u m  i n  p l a n t s  t a lKen  ~a~cm a r e a  B (t. 69 
B~JKg} was tw i ce  the c o n c e n t r a t i o n  f o m x l  I n  p l a n t s  ~ r  a~ea A 
(0. 73 m8/ir ~ e s e  t l x ~ l l x ~ s  ace due to  t l ~  c l o s e r  l ~ o x J m t t y  to  the  
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Figure 2. Neanvalues Cd {mB/Ic~gw/w} i n  goats liver a ~ d R i d n e y  
i n  Pelation with area. 

Table 2. Nean Cd concentrations (mz/l~ w/~ in goats liver ard 
Kidney. 

Tlssue ~ mean SD 

L i v e r  36 (~ 29 O. 23 

K i d n e y  36 2. 52 2. 14 

T o t a l  72 

mines of the plants in area B (table I}. In flgtme I, studylng the 
kinds of plants, cadmium values in trifollum are hi81~er tluan those 
of grass Ircm ~oth areas and paPtlcularly from area B (2. 57 and 
I. 06 m@Jl~ In tPifolJum and grass Pespectlvely}. %is fact is at- 
trlbuted to IttOSItlOrOUS fertilizers used for trjlollum fields ~nich 
fortified, as it is well Known wlth cadmium ( gnd~ed 19W, De 
Voogt et al 1960}. Plants concentrations, pmPtiCtllarly trifolJunt 
~ o m  a rea  B are  h i g h e r  tl'~et ~ cons ide red  d e s i r a b l e  rmrma] v a l u e  
(t mg/F~}, ~r  those fJrom area  A are  be]ow t mgl1~ (BaPtll~ and 
PisRac t98t ,  Yon Brmmene e t  a] 1984}. 

In table 2 we o]~serve tl~t cadmium mean concentrations in goats 
liver ((t 2g mg/l~} and ktdrmy (2. 52 mg/l~} are lower t/ran the 
tolerance ] t m l t s  fOP ~ consuWption t]3at were s t~ges ted  i n  Hol -  
l and  ( S p l e P ~ g  e t  a ]  1988} =. I n  a d d l l t i o r t  i t  i s  obv ious  t tm t  
Kldlne]r cadmium c o n c e n t r a t i o n  I s  h i l ~ P  t ~ n  l i v e r ,  as l ( id rmy ac 
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Table 3. HeanCd concentrations ORg/l~w/w} in goats liver and 
kidney from area A in relation withage of animals. 

Tissue 3 - 4  years 5 - 8  years 

number mean number mean 

L i v e r  t 0  0 . 1 7  8 & 23  

K i d n e y  10 t .  05  8 2. t q  

T o t a l  2 0  16 

Table 4. Cadmium concentrations (Z} in llver and Kidney of goats 
fa~om a r e a s  A+I~ 

L i v e r  K i d n e y  

m g / R g  r m m b e r  X m g / l ~  n u m b e r  x 

(X 0 - 0 .  5 32  8B. 9 O-1.  0 7 t9 .  5 

O, 5 - t .  0 9 O, 3 t - 3 .  0 21 58. 3 

o v e r  t . O  ! 2 . 8  o v e r  3 . 0  8 2 2 . 2  

T o t a l  36 36 

cumulate this metal and is the target orgar~ From figure 2 it is 
easily derived tlmt Kidneys arxl liver from erea B are more contami- 
nated t i t a n  t h o s e  f r o m  a r e a  A 

Specifical ly, lr cadmium mean concentration from area B 
{3. 5lmg/l~g], is overdouble tlmt from area A (i. 53 mg/l~g) and at Oae 
same time, tllts value is ]aiglaer titan tolerance litmts. It has to be 

noted tl~at goats from area B are older tlmn tlao-r from A 

I n  t a b l e  ~ we o b s e r v e  t h a t  Cd c o n c e n t r a t i o n  i n c r e a s e s  v e r s u s  age .  
Particularly Cd mean concentration of animals aged 3-q years from 
area A is I. 05 mg/l~, while those aged 5-6 years is 2. lq mgll~. 
~xis is because Cd has accumulative al)iIity in the body {Underwoed 
1977,  A n d e r s e n  ~ H a n s e n  1962,  F r a r ~  e t  a l  1969,  A n t o m o u  e t  a l  
1909] with ball-past life 19-38 years {FrLberg et al 1974}. 
Firefly, on table q, it is observed tlmt only 2.6Z ol liver samples 
are over tolerance limits, m~a_ile Uuose of Ridneys reach 22. 2F.. 

As a conc]ttsion we would suggest Kidneys consumption from aoimls 
of advanced age, specifical ly derived ~rcm Cd pol luted areas, 

s h o u l d  be avoidect 

. T o l e r a n c e  l J m i t s : t  m g / l ~  w/w f o r  l i v e r  
3 n ~ / l ~  w/w : [ o r  k i c l n e y i S P t e r e n l R r g  e t  a l  1988) 
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