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The biotransformation of inorganic mercury to 
methylmercury in aquatic food-chains has become recogni- 
zed as a serious environmental hazard. The use of 
methylmercury as a seed preservative is another major 
source of environmental pol lut ion by this organometalllc 
contaminant. I t  is on record that in Japan and Iraq the 

~o nsumptlon of methylmercury-contaminated shell fish 
MATSUMOTO st  e l .  1965) and g ra ins  (BAKIR e t  e l .  1973) 

had led to serious outbreaks involving methylmsrcury 

~ o f s i o n i n g .  Severe ye t  v a r i e d : e e u r o l o g i c b l  d i so rde rs  
BERGLUND & BERLIN 1969, BERLIN et  e l .  1975, KOOS & 

LONGO 1976) and t e r a t o g e n i c  e f f e c t s  (KHERA 1973, 5U & 
OKITA 1976~ FUYUTA at  e l .  1979) have a lso been repor ted 
following ~xposure to methylmercury compounds. However, 
not  much is known about the uptake,  r e t e n t i o ?  a n d  
e x c r e t i o n  of  methylmercury.  5WEN~SON et e l .  ~195g7, 
ULFVARSON (1969) ,  and ANSARI e t  e l .  [1973) are a few 
workers who have studied distribution of this metal,- 
contaminant. 

The present  r epo r t  embodies i n t e g r a t e d  obser~R~ions 
on the uptake, d is t r ibut ion and excretion of CH~ ~v~Ng 
in  the var ied t i s sues  of the mice f o l l o w i n g  s i ng le  
oral as well as intraperltoneel administration. 

MATERIALS AND METHOOS 

Male swiss albino mice, each weighing 25~ g, 
uere^~w for the present studies. CH 3 Hg s 
CH~ ZUaHg CI (Spec. act. 3 . 4 4  mCl/mg of HA) was obtained 
from New England Nuclear.  The mice were d iv ided  i n to  
two sets of eight groups each, each qroup comprising 
four animals, g single dose of ReHg (20 uSi/100 g body 
weight) was fed ora l ly  to each animal belonging to set 
I and an i d e n t i c a l  dose of  the r a d i o i s o t o p e  was 
administered intraper i toneal ly to each animal belonging 
to met I I .  The isotope-treated animals from both the 
sets were anaesthet tssd  w i t h  nembutal (5 mg/lOO body 
weight) and sacrif iced at varied intervals ranging from 
2 to 72 h. The blood was drawn d i r e c t l y  from the hear t  
o f  the exper imenta l  an imals ,  u h e r e a f t e t  the body c a v i t y  
was opened, hear t  removed for Instantaneous cessa t ion  
of blood supply to other organs and the various organs 
dissected out in the following order: the testes, 
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seminal ves ic les ,  epididymes, brain (cerebrum, cerebellum, 
oons), intestine, spleen, lungs, liver and the kidney. 
Faeces were also collected and analyzed for determining 
the faecal excretion of MeHg. The tissue were carefully 
weighed and digested in 304 KOH at gO~ for 10 pin. The 
digested samples were monitored for 203Hg counts employ- 
ing a K-ray medical spectrometer having s well type 
detector. 

RESULTS and DISCUSSION 

The present observations clearly indicate that 
the uptake end d is t r ibut ion patterns of MeHg depend on 
the route o? admlnistretion (Table 1 and Table 2). 
The uptake of orally administered MeHg (Table 2) was 
rather poor as compared with the uptake following single 
intraperitoneal administration (Table I ) .  However, the 
relative uptake of MeHg in the varied tissues was similar 
following both the routes of administration barring the 
intestine, which obviously showed distinctly higher uptake 
following oral administration. The incorporation of MeHg 
proceeded at a faster rate following parenterel administ- 
ration as compared with oral feeding. Further, faecal 
excretion rates were markedly higher in case of oral 
exposure suggesting an over-el l  poor ~bsorption of the 
redlo|sotope by the gastrointestinal tract. 

6~ole blood end the erythrocytes showed quick 
incorporation of MeHg following intraperitoneal administ- 
ration. The higher levels of MeHg in the erythrocytes 
were attained a s  early as 2h post-adminlstration, 
whereas the peak level in the blood was recorded 6h 
post-administratlon. In contrast, the highett levels of 
the radiomethyimercury were recorded 12 and 24h post- 
administration in the erythrocytes end whole blood, 
respectively, following oral feeding. The present obser- 
vation lend support to the view that majority of the 
blood methylmercury is contained in the arthrocytes 
alone, wherein the former is exclusively bound to 
haemoglobin (SWENN50~ etal. 1959, LUNDGREEN et el. 
1967, SUZUKI et  el. 1971, NORDBERG & SKERFVING 1972, 
ROTHSTEI4 1973, GARCIA st el. 19?4). Moreover, the 
present observations also suggest the existence of more 
than one compartment in which P~Hg is locallsed in the 
blood, inasmuch as that there is no temporal synchroni- 
zation between the peak levels of ~Hg in the erythrocy- 
tes and the whole blood. 

The kidneys and the l i ve r  together, as usual, 
accounted for the bulk of PeHg present in the body; 
the kidneys incorporated five times more radioactivity 
than the l l v~r  following intraperitoneal administration 
whereas the ratio of kidney MeHg to liver MeHg never 
exceeded 3:1 in case o1" oral  administration. It is 
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rather intriguing that the kidneys show Faster accumula- 
tion of ReHg (Table 2) Fol lowing oral  exposure as compa- 
red wi th l n t r ape r t t onea l  dose in which case the peek 
a c t i v i t y  in the kidney was recorded 3fih pos t -admin is t ra -  
t i o n  as against  12h aft=~r oral  admin is t ra t ion .  The peak 
l eve l s  of  ReHg in l i v e r  were however, recorded 24h post- 
administration folloulng both the routes off administrat- 
ion. The gradual but extremely high re ten t i on  of  ReHg in 
the kidneys is  suggestive of  spec ia l ized se lec t i ve  
compartment in t h i s  t i ssue accounting For such a pheno- 
menon. Retallothlonein has been impllcated in the reten- 
t ion of inorganic mercury in the kidney (cf .  CHERIgN & 
GOYER 1978) but the m~chanism oF RaHg re ten t ion  in the 
t issues is not c lear ,  though sulphydry l  compounds, 
p a r t i c u l a r l y  SH- amino acids have been impl icated in 
ReHg re ten t ion  i n  the l i v e r  IBEI3E & gRRHENIUS lg?B). 

The spleen, heart  and the l ungs  showed quicker 
i nco rpora t ion  of MeHg in cont rast  to the l i v e r  and the 
kidneys; but the amount of  the r adtomethylmercury 
incorporated in the spleen, the heart  and the lungs was 
markedly less than that  recorded in the kidneys. Fol low- 
ing t n t r ape r l t onea l  exoosure~ the highest ReHg leve ls  
in the spleen were recorded as ear ly  as 2h post -admin is t -  
r a t i o n  whereas the heart  and the lungs a t ta ined peak 
redloactivity 4h oost-admlnlstratlon. In case of oral 
Feeding, the peak MeHg leve ls  were s u f f i c i e n t l y  delayed 
i . e .  24h pos t -admin is t ra t ion  in both the spleen and the 
lungs. The heart recorded highest ReHg leve ls  6h pos t '  
administration. 

Of a l l  the tissues studied, the intestine showed 
unique pattern of ReHg uptake which depended on the 
route of administration. The intestine recorded peak 
ReHg leve ls  only 2~h pos t -admin is t ra t ion  Following oral  
dose in comparison to the peak act iv i ty  being attained 
at 6h post-admlnlstration Following parenteral administ- 
ration. The extent of  uptake Following oral  admin is t ra-  
t i o n  was, however, 2.5 times higher when compared with 
intraperltoneal dosing. Higher incorporation Following 
oral exposure results due to the direct absorption of 
this organometalllc contaminant from the gastrointes- 
t ina l  tract. Following parenteral exposure, however, 
most of the available ReHg Is trapped up by the l i ver  
and the kidneys and hence poor MeHg a c t i v i t y  in the 
intestine. 

The cerebrum, the cerebellum and the puns were 
rather very slow in incorporating MeHg and the radio- 
a c t i v i t y  in these brain components s tead i l y  increased 
t i l l  72h Oost-admlnletration following single intraper- 
Itoneal dose. The present observat ions also ind ica te  
differential uptake of ReHg by the varied regions of 
the brain - the cerebellum accounted For the maximum 
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a c t i v i t y  of  MeHg, whereas the pens incorpora ted the 
least . Such regional variations in the uptake of methyl- 
mercury by the different parts ef the brain have been 
observed by other authors too (cf. BUTTER WORTH et el. 
1978). The reglonel a f f in i t y  of brain For organomercurl- 
ale has bean Interpretted in terms of the neurological 
d iso rders  produced in the Minamata disease. The uptake 
of ReHg by brain and consequently the neurotoxlc 
effects produced, have recently been explained by the 
interaction of ReHo wlth the lipid components (ANDO et el. 
197g). 

The ~eproductive tissues, vlz the testes, epldldymes 
and the seminal vesicles showed a rather poor MeHg upta- 
ke and the peek levels recorded were as low as IS er 
the administered dose/g wet tissue. To the best of our 
knowledge no direct effects of ReHg on reproductive org- 
ans have been reoorted so Far. It is worth not~ng that 
the t es tes  Incorporated significantly higher ReHg as 
compared w i th  the e~idtdymes er the seminal ves ic les .  

The studies on faecal excretion of ReHg carried 
out during the course of present investigations 3how 
that the amount of ReHg excreted vie faeces i s  the 
h ighes t  on F i r s t  day and the exc re t i on  decreases s tead-  
i l y  during the next two days. The total prooortionate 
amount o f  ReHg excreted v i a  Faeces was. however, much 
lower than t h e . f a e c a l  e x c r e t i o n _ o f  HgZ$=(RE. HRA &a.:A:~AR 
lgTg) or Cd 2+ ~KANWAR e t a l . ) .  Fur ,ne t  nxgner r r 
faecal excretion following oral administration as 
compared with perenterel administration is suggestive of 
poor absorption of this compound by the gastrointestinal 
tract. 
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