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Marked strain differences were found in the distribu- 
tion and biological half-time of methylmercury (MeHg) 
in various strains of mice (Doi and Kobayashi 1982). 
The strain difference in MeHg distribution in the blood 
was explained clearly by the difference in the molecu- 
lar structure and chemical affinity of hemoglobins for 
MeHg (Doi and Tagawa 1983;Doi et al. 1983). Strain dif- 
ference in the biological half-time, however, could not 
be explained by these chemical properties of hemoglo- 
bins. 

In the present study, excretion of MeHg was examined 
with 3 strains of mice under a supposition that the st- 
rain difference in MeHg excretion was one of the impor- 
tant causes of the strain difference in biological half 
time of MeHg in mice. 

MATERIALS AND METHODS 

Male mice of 2 inbred strains, C3H/HeN and C57BL/6N, 
and I random-bred strain, ICR, were used in the experi- 
ment at the 6th week after birth. These mice were supp- 
lied by Charles River Tokyo, Inc. at the 5th week after 
birth and were kept in the Animal Experiment Center of 
Asahikawa Medical College before use. Each mouse was 
kept in a specially made separate cage of 7 x 18 x 10 
(H) cm and open bottom which was covered with a sheet 
of filter paper and a sheet of stainless steel wire 
netting on it. 

Feces and urine of mouse were discharged on the filter 
paper. Evaporation of MeHg was minimized by spraying 
0.4% solution of dithizone in chloroform on the paper. 
Ten mice of each strain were injected ip with 2~ 
CH3HgCI (20 ~Ci/mg Hg) at a dose of I mg CH3HgCI/kg. 
Radioactivity in feces and urine was measured individu- 
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ally every day with LKB Wallac 1280 Ultrogamma. Radio- 
activity in urine was estimated by measuring levels in 
the filter paper. 

Methylmercury content in feces and urine was determined 
by benzene extraction from feces and urine which were 
acidified with HCI and by measuring the radioactivity 
in the benzene extracts. 

RESULTS AND DISCUSSION 

Fecal excretion of 2~ from the mice after a single 
ip injection of 2~ is shown in Fig. I-A. C3H 
mice excreted the largest amount of 2~ through feces 
as compared to the other 2 strains. The amount of 2~ 
excreted into feces was approximately 43% of total 
amount of administered dose in C3H, 37% in C57BL and 
28% in ICR by the 20th day after MeHg injection. 

Urinary excretion of 2~ is shown in Fig. I-B. ICR 
mice excreted the largest amount of 2~ through urine 
as compared to other strains. Total amount of 2~ ex- 
creted in urine was approximately 46% in ICR, 26% in 
C3H and 29% in C57BL by the 20th day after MeHg injec- 
tion. The amount of 2~ excreted into the urine was 
nearly twice the amount in the feces of ICR, while that 
into the feces of ICR was considerably lower than that 
in the feces of the other 2 strains. 

Whole body retention and whole body half-time of 2~ 
in the mice are shown in Fig. I-C. ICR mice excreted 
approximately 74% of the administered dose of 2~ 
within 20 days of MeHg administration, 69% in C3H and 
66% in C57BL. These results were proportional to the 
results obtained in the previous study (Doi and Kobaya- 
shi 1982). 

The chemical form of the mercury was largely inorganic 
in feces excreted from I to 7 days after MeHg administ- 
ration and mostly organic in urine during the same 
period as shown in Table I. The proportion of organic 
form decreased in both feces and urine in the course of 
time. 

Excretion of MeHg has been investigated extensively 
with various species of animals including human volun- 
teers. Feces was the predominant route of excretion of 
mercury after MeHg administration in rats (Friberg 1959 
Norseth and Clarkson 1971;Cikrt and Tichy 1974), mice 
(Ustlund 1969), cats (Hollins et al. 1975), pigs (Gyrd- 
Hansen 1981), Squirrel monkey (Berlin et al. 1975) and 
man (Aberg et al. 1969;Miettinen et al. 1971). 
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Figure I .  Excretion of 203Hg via feces (A) and via urine (B), and 
whole body retent ion of 2o3 Hg in mice (C) a f ter  a single 
ip in jec t ion  of 2o3 Hg-CH3HgCI at a dose of 1 mg/kg. 
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Table I. Proportion of Organic/Total Mercury in the 
Feces or Urine of Mice after a Single ip 
Injection of MeHg (%)* 

Days after MeHg Injection 
Strain 

I 4 7 I 4 7 

Feces Urine 

C3H 35.5 22.9 24.5 90.2 89.3 77.8 

C57BL 47.0 32.1 29.4 94.3 88.8 80.3 

ICR 47.5 14.0 10.6 95.5 83.3 75.6 

*: Benzene extraction of organic mercury was carried 
out with the feces or urine collected from 3 mice 
of each strain. 

In the present study, inbred mice of the C3H and C57BL 
strains excreted mercury predominantly into feces 
rather than urine, though random-bred mice of ICR st- 
rain excreted nearly twice as much mercury into urine 
as into feces. Similar results had been obtained using 
2 strains of inbred mice, CBA/J and CFW (Kostyniak 
1980). Following single non-toxic dose of 2~ 
the urinary excretion rate of 2~ was 5-fold higher 
in CFW than in CBA/J, whereas fecal excretion rate was 
the same for both strains. 

It is well known that the urinary excretion of mercury 
is enhanced by coadministration of the chemicals con- 
taining sulfhydryl groups such as mercaptodextran and 
N-acetylhomocysteine to mice (Aaseth and Norseth 1974) 
dimercaptosuccinic acid to rats and mice (Magos 1976) 
and sodium-2,3-dimercaptopropane-l-sulfonate to rats 
(Gabard 1976). ICR strain used in the present study and 
CFW in Kostyniak's study were considered to be the ext- 
raordinary strains that excrete the largest part of 
mercury in the body through urine after MeHg adminis- 
tration without coadministration of any thiol-contai- 
ning chemicals, though the causes were not revealed by 
either of the present author and Kostyniak (1980). 

The short half-time of mercury in the organs of ICR 
(Doi and Kobayashi 1982) and CFW (Kostyniak 1980) might 
result from the large urinary excretion of mercury. 

The chemical form of mercury in feces was inorganic in 
nearly half of total mercury content in rats (Norseth 
and Clarkson 1970;Magos and Butler 1976) and in mice 
(Norseth 1971), while it was mostly organic in urine. 
In the present study, more than half of the total mer- 
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cury was inorganic in the feces of all strains of mice, 
though the proportion of inorganic form to total mer- 
cury was a little larger in the present study than that 
reported previously (Norseth 1971). This difference in 
the proportion of inorganic to total mercury might be 
caused by various factors including the liver and kid- 
ney functions, demethylation of methylmercury by in- 
testinal flora and experimental conditions. In the 
present study, most part of the total mercury in the 
urine was also organic. 

Further studies on the strain differences of mice in 
distribution and excretion of methylmercury will bring 
much informations on the metabolis of methylmercury in 
animals. 
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