
INTRODUCTION

Health hazards due to methylmercury (MeHg) start-
ed with Minamata disease and MeHg poisoning in Iraq. 
At present, MeHg disasters around gold mines and health 

problems due to MeHg resulting from the consumption 

attracted attention in each country of the world. In addi-
tion, global concern about the effects of not only MeHg 

0) generated from dental amal-
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ABSTRACT 0) or methylmer-
0

mice. The Hg0 0 at a mean concentration of 0.030 mg/m3 for 6 hr/day 

0

0

in both males and females. The results in the Hg0

0, MeHg, or Hg0

group and the control group in males or females. Morris water maze tests showed a delay in the latency 
to reach the platform in the MeHg and Hg0

0, MeHg, or Hg0 -
0 -

sure (0.03 mg/m3 3), on 
-

and Hg0 -

marked than those of Hg0
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gams has been increasing (Mutter et al.,

MeHg and Hg0 -
uble, and, therefore, readily pass the brain-blood and pla-
cental barriers, resulting in mercury accumulation in the 

-

0 generated from 

-
centration of fetal tissue depending on the number of 

Takahashi et al., 
the effects of MeHg or Hg0

-
sure to MeHg and Hg0. In addition, the effects of com-

0 in the general 
-

-
0 and MeHg (Hg0

-

MATERIALS AND METHODS

Animals and exposure procedure
Animals

animal facility was maintained under a light/dark cycle 

water ad libitum. Males and females (one pair per cage) 

Experimental methods

mice were housed in pairs for mating, and pregnancy 
-

0 -
0 and 

Hg0 exposure group
0 -

0 at a mean concentration of 
0.030 mg/m3 3) for 6 hr dai-

0 

chamber was determined using a mercury gas moni-

-
-

-

MeHg exposure group

-
-

-

Combined exposure group 
0

-
-

-

The mice were treated humanely and with regard 

Behavioral analysis
-
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maze. The rationale for choosing the former two tests 
is described elsewhere (Yoshida et al.,

were required to learn the spatial location of a hidden 

OPF test

elsewhere (Yoshida et al

-

wall) or central (the nine remaining squares in the cent-
er).

Passive avoidance response (PA) test 

-
where (Yoshida et al., 

-
ed compartment, which were separated by a sliding door. 

in the illuminated compartment for 30 sec, and then the 
door was opened. When the mouse entered the dark com-

to the feet, and escaped immediately to the illuminated 
compartment. The door was closed after the mouse re-
entered the illuminated compartment, and the mouse was 

was repeated again but without administering the elec-

the mouse into the dark compartment. The cut-off time of 
the retention session was 300 sec.

Morris water maze test

maze test. The water maze was a circular plastic pool of 

the animal from seeing the submerged platform. In the 
-

water surface in the center of one of the four quadrants. A 
mouse was released into the water at one of four random-
ly selected positions near the wall and facing the wall. 

mouse to climbing on the platform, was recorded. When 

the time of release, it was led to the platform and placed 

-
tor always stood at the same position beside the pool dur-

in which mice located the submerged platform by placing 
a marker on it, was performed after the hidden platform 
trial was completed. 

Analysis of mercury concentrations in tissues
Mercury concentrations in the tissues were measured 

3
et al

Statistical analysis

-

with a preset probability.

RESULTS

control, Hg0, MeHg, and Hg0

-
fer between the control group and the Hg0, MeHg, or Hg0

the control group and the Hg0, MeHg, and Hg0 + MeHg 

Hg0

group in both the males and females. The total locomoto-

0 and MeHg



p < 
-

cantly shorter than that in the control group in females (p
0 + MeHg 

(p p < 

0

-
icantly higher than that in the control group (p

-
trol group in females. The Hg0

-

ly higher rate than the control group in males (p
but no significant difference from the control group in 
females.

did not differ between the control and Hg0, MeHg, or Hg0

+ MeHg group.

latency in the Hg0 -

the control group, but did not decrease in the females in 
the Hg0

-

*
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p < 0.05 p < 0.01.
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p < 0.01.
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-
p < 

-

In the Hg0

p -

The mercury concentrations in the brain, kidneys, and 

0

concentration in the brain was about twice that in the con-
trol group in both males and females (p

-
sure group, the mercury concentration in the brain was 

and females (p -
p

was about 60 times (p
The Hg0 -

p < 

males (p -
neys in the Hg0
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times that in the control group (p
p

males and females.

DISCUSSION

et al. 

this study from the prenatal to breastfeeding period, and 

in male or female mice. The results of this study showed 

-
-

iments on long-term memory also showed no effects of 
MeHg in males or females, but a higher susceptibility 
of female compared to male mice concerning the effects 

-
-

-
ing no decrease in learning memory. In contrast, concern-
ing the learning ability for space perception employing 

-

suggesting the effects of MeHg on the learning ability 

-
sure and control groups. Although these effects of MeHg 

et al.
-

ral function.

effects of Hg0 et al.
-

0 at a concentration of 
3 -

0

decreased at the age of 3 weeks but increased at the age 

-

et al., -

3

-

-
-

et al.
3) of occupa-

-

of Hg0

0 and MeHg. 
et al.

-

Table 1.

Hg0 MeHg Hg0 + MeHg

Male Brain 3.0

0.6

Kidneys

Brain

6.0

Kidneys

p <
0.05 p < 0.01.
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0 3

0 -
sure group compared with the control group and further 
increased in the Hg0 -
ance latency to reach the platform in the Morris water 
maze test was delayed in the Hg0 -
pared with the control group and further delayed in the 
Hg0 0

et al.

where Hg0

of Hg0

-

0 -
-

The mercury concentration in the brain as the target 
organ for Hg0 and MeHg was markedly higher in both 

0

-
0

0.
0 at a 

concentration (0.03 mg/m3

3), its neurobe-

Morris water maze test, and, in particular, male mice were 

et al.
were more susceptible to the pollution than their female 

than female fetuses. 

Hg0 0 + 

-

to Hg0

and Hg0 -
pational Hg0 -
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