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NEUROBEHAVIORAL TERATOGENIC EFFECT ON RAT OFFSPRING AFTER EARLY PREGNANT EX
POSURE TO METHYLMERCURY AT LOW DOSE

LIU Ping, WU Xi-nan, NA DOng-quan, et al.
(Department of Environmental Health, Faculty of Public Health, Kunming Medical College, Kunming
650031, China)

Abstract : Purpose: To detect the neurobehavioral teratogenic effect of methylmercury exposure at early embry-
onic stage on off pring. Methods: Methylmercury chioride was force-fed to the Wistar rats during the 6™ 9™
day after conception at dosesof 0.00 mg/ (kg bw-d) , 0.01 mg/ (kg- bw-d) , 0.05 mg/ (kg- bw- d) and 2. 00
mg/ (kg- bw- d) . The toxicity in the embryos, developmenta landmarks of 201 off gring and operant behavior
test of 32 off pring were measured. The brain morphology and the levels of monamine neurotransmitters (NA ,
DA, 5HT) were tested in 24 off 9ring at 10 weeksold. Double blind was used in whole experiment. Results:
In 3 exposure groups, the body weight and tail development of embryos were dower ( P<0.01) , the early de-
velopmenta landmarks and neurobehaviora development of off goring were delayed ( P < 0. 05) , and their per-
formances in operant behavior were worse than those of the control group ( P <0.05) . No hissomorphological a-
teration in the off goring brains wasobserved in al groups. The levelsof monamine neurotransmittersin brainsof
3 exposure groups wereincreased ( P<0.05) . Some results showed a dose-effect relationship. Conclusion : Ear-
ly pregnant exposure to methylmercury at alow dose showed some embryotoxicity and adverse effectson the de-
veloping nervous system of the rat off pring and d < resulted in neurobehaviora changes.
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1.
Table 1. Developmental landmar ks of embryosafter pregnant exposure to
MMC( M Q)

Dose Body weight  Body length Tall length
mo/ (kg- bw- d) (a) (cm) (cm)

0.00 68 2.60%0.52 4.60+0.30 1.30+0.15

0.01 65 2.50+0.34°° 4.50+0.30 1.20+0.10 " "

0.05 54 2.50+0.59"°" 4.50+0.55 1.25+0.19 " "

2.00 80 2.40+0.34" " 4.40+0.30 1.20+0.15" "

* * P<0.01; M: medium; Q: Quartile, comparion with control
group

2.2

( ,P<0.01);

& * ,
P<0.05) ;
x? ,P<0.05)
2

3 ( , <

0.05); 3
( ,P<0.01)

2.
Table 2. Time of forelimb hanging of off spring after embryonic exposure
to MMc

Dose Time of foreimb hanging(s)

ma/ (kg- bw- d) " 0 5 10 15 20
0.00 46 1 8 15 11 11
0.01 50 0 11 8 11 20
0.05 43 3 7 8 6 19
2.00 66 " 15 19 9 9 14

* P<0.05, comparion with control group

3.
Table 3. Levels of auditory startle of off spring after embryonic exposure
to MMC

Dose Levd of auditory dartle
n
mg/ (kg- bw- d) - + + + + + +
0.00 44 6 33 5 0
0.01 50 14 32 4 0
0.05 417" 3 18 13 7
2.00 66" " 5 37 21 3
* P<0.01, comparion with control group
2.3 2
( ,P>0.05) ,
4
DRH DRL

13 ( 1
LD ,P<0.05);
DRH (re=
-0.7273,P<0.01) , DRL (rs=
-0.2238, P>0.05)
4. (xts9)
Table 4. Operant performances of off spring in different programs
Dose
n DRH( %) DRL ( %)
ma/ (kg- bw- d)
0.00 8 59.53+13.37 29.78+13.38
0.01 8 44.16+10.97 " 22.19+7.29 " "
0.05 8 47.78+12.98 " 24.34+12.95°
2.00 8 33.91+29.58""" 22.32+12.50" "
* P<0.05, * * P<0.01, * * * P<0.001, comparion with
control group
2.4 3
(P>0.05)
1
5_
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Figure 1. Levels of monamine neurotransmitter in off spring brains af ter
embryonic exposure to MMC
NA : norepinephrine; DA : dopamine; 5 HT: 5 hydroxytryptamine
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