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ABSTRACT

The purpose of this study was to determine the adverse effects of methylmercuric chloride(MMC) against the
fetal growth and the ossification rate of fetal pectoral and pelvic girdle, sternebrae, ribs and tail in pregnant
Fischer 344 rats administered orally on day 7 of gestation. The resulted obtained are as follows.

The weight and size of fetus were highly reduced by MMC. The reduction of fetal weight and size were
16.2%~24.5%(p<0.01), and 34.1%~48.8%(p<0.01), and that of the litter’ s weight were 67.0%(p<0.01) and
89.2%(p<0.01) by 20 and 30 mg/kg MMC, respectively.

Ossification centers were never formed in pectoral and pelvic phalanges and sternebrae, and was reduced as-
much as 70% in tail by 30 mg/kg MMC. Reduction of ossification rate was also very higher in MMC groups than
control one. The reduction of ossification rate were 47.5%~58.3%(p<0.01) in metacarpals, and
34.5%~44.2%(p<0.01) in the others(clavicle, scapule, humerus, radius, ulna) of pectoral girdle by 30 mg/kg
MMC. And also those were 82.4%~91.2%(p<0.01) in ischium, and 52.4~66.7%(p<0.01) in the others(ilium,
femur, tibia, fibula, metatarsals) of pelvic girdle by 30 mg/kg MMC. Ossification of sternebrae was terrible. 5th
bone of sternebrae was not ossificated by 20 and 30 mg/kg MMC(p<0.01), and 2nd was also not ossificated by 30
mg/kg MMC(p<0.01). And reduction of ossification rate was 84.8~97.8%(p<0.01) in the others of sternebrae by
30 mg/kg MMC. And then, the reduction of ossification rate was 26.6~49.8%(p<0.01) in fetal ribs by 30 mg/kg
MMC, and they were trend to increased as following from center to each edge.

In conclusion, it was observed that fetal weight, size, and ossification of each bone were highly significantly .
reduced by the increased dosage of MMC.
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Fig. 1. Schematic diagram depicting the experimental
procedure.

Table 1. Experimental design of pregnant rats orally treated
with methylmercuric chloride

Dosage of MMC *

Grop | No. of rats (mg/kg body wi.) Route
Control 30 0.5 ml Saline
MMC 10 30 10
oral
MMC 20 30 20
MMC 30 30 30
Total 120

* MMC:methylmercuric chloride
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Table 2. The weights and sizes of fetuses in rats administered orally by methylmercury on day 7 of gestation

Mean +S.D.
) Control MMC10 MMC20 MMC30

Fetal weight(g)

Male 3.78+0.52 3.46 +0.12 2.86+0.54* 2.14 +0.24**

Female 3.724+0.18 3.21+0.16 2.80+0.45% 1.75 £0.16**

Average 3754032 3.31+0.19 2.84 +0.35*% 1.92 £0.28%*
Litter weight(g)

Male 20.7+1.33 13.8 +0.74* 6.9 +0.74** 2.1 £0.21%*

Female 19.9+0.87 13.8 £0.33* 6.5+0.61%* 2.3 £0.27%*

Total 40.6+1.07 27.5 +£0.74* 13.4 +1.02*%* 4.4 +£0.44**
Body length(mm)

Male 325+1.00 29.7 +1.42 254 +£1.02% 21.2+£0.76*

Female 32.1£1.32 28.6 +£1.26 25.0+1.28* 19.7 £0.85%

Average 32.3+1.65 29.2 £1.69 25.3+1.19* 20.5+1.10*
Head Length(mm)

Male 14.8+£0.35 13.3+0.36 12.3 +£0.39 10.1 £0.28*

Female 143+0.34 12.7 £0.49 12.1 £0.22 9.1+0.28*

Average 14.610.46 13.0 £0.53 1224041 9.6+0.58*

MMC10, MMC20, and MMC30 ; 10, 20 and 30 mg/kg methylmercurlc chloride
* ; Significantly different from control at p<0.05
** ; Significantly different from control at p<0.01
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Table 3. Number of fetal ossification centers in rats treated orally with methylmercury on day 7 of gestation

Unit : Number, Mean +S.D

Bone Control MMC10 MMC20 MMC30
Pectoral Phalanges 16.0 +£0.23 14.1 +0.30* 8.2 +£0.92% 0.0 £0.00**
Ischium 4.0 +£0.00 4.0+0.00 4.0 +0.00 1.8 +£0.45%
Pelvic phalanges 11.8 +0.82 10.2 +0.40 4.4 +£0.21* 0.0 +£0.00%*
 Sternebrae 5.9+0.45 5.5+0.52 4.2 £0.42% 0.0 £0.00+*
Tail 10.0 +0.41 7.54+0.65* 7.5 £0.65* 3.0 +1.22%*

MMC10, MMC20, and MMC30 ; 10, 20 and 30 mg/kg methylmercuric chloride

* ; Significantly different from control at p<0.05
** ; Significantly different from control at p<0.01
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Fig. 2. Ossification rate of fetal pectoral girdle in rats treated
orally with methylmercury on day 7 of gestation.
MMC10, MMC20 and MMC30 : 10, 20 and 30

mg/kg methylmercuric chloride.
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Fig. 3. Ossification rate of fetal pelvic girdle in rats treated
orally with methylmercury on day 7 of gestation.
MMC10, MMC20 and MMC30 : 10, 20 and 30
mg/kg methylmercuric chloride.

Korean Journal of Environmental Health Society, Vol. 27(2)



AT Z2E dsprld S

5.5~7.3% &3k f719422 20 mg/kg 5o 5
AS = FTo] 34.6~44.1% A9 T, 71 9 3
AN 13.9~22.7% Zraste] thzFa} 8918 2o
g L}E}LH“EH;KO 05). =3 71922 30 me/kg
FARRE W I AR 6 AN g3
82.4~91.2% A3, 19 ARG 8 AE, gF
Z, AE, W, RAZT B 524~66.7% 745
2 Bt UH% 728 2po] & ERY A THp<0.01).

5.EiXt ES 2 2HEY

il 749 A 34011711 F71FeS TR B
o, ejx}e] FFRA FAYAo] Fig. 49 Zo] #
ZE) St tﬂifoﬂﬁ FEEAEY 194 242099
+0.119 mm, 28 222 0.55+0.131 mm, 3HA]
4L 0.5620.093 mm, 494 FA& 045+
0.107 mm, 58A FZL 0.17+0.109 mm, 6|
72 0.95+0.220 mmo] ¢t

F719-28 10 mg/kg body wt. T8I S o 1
WA Z70) 15.2% ZFA4stR oy, 234 395 49

A, 6HA FH0] 22,1~30.9% Aty SUA F2
120
773 mmeao
100 o 3 mmcz0
R mmeso

@
1=
1

Ossification Rate (%)
S [
o o
Il 1

N
=]
!

0
ist 2nd 3rd 4th Sth 6th
Fig. 4. Ossification rate of fetal sternebrae in rats treated
orally with methylmercury on day 7 of gestation.
MMC10, MMC20 and MMC30 : 10, 20 and 30
mg/kg methylmercuric chloride.

120

Ossification Rate (%)

R R N

Fig. 5. Ossification rate of fetal ribs in rats treated orally
with methylmercury on day 7 of gestation. MMC10,
MMC20 and MMC30 : 10, 20 and 30 mg/kg
methylmercuric chloride.
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Photo 1. Rat gravid uterus at term, cut open with fetuses
attached, which was orally exposed by 30 mg/kg
methylmercuric chloride on day 7 of gestation ; (A)
ovarian end ; (B) cervical end : (C) fetuses, C1~C3
of them were severely effected and retarded ; (D)
placenta : (E) umbilical cord.
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Photo 2. Fetal pectoral girdle, dissecting microraphs stained with Alizarin Red S. ; (A) control ; (B) 30 mg/kg methylmercuric
chloride exposure. Showing the absence of proximal and distance phalanges(arrow head), and retardation of their size.
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Photo 3. Fetal sternebrae, dissecting micrographs stained with Alizarin Red S. ; (A) control ; (B) 20 mg/kg methylmercuric
chloride exposure. Showing the absence of 5th bone ; (C) 30 mg/kg methylmercuric chloride. Showing the absence of
5Sth bone and the severe retardation of the others ; (D) 30 methylmercuric chloride exposure. Showing the absence of 2nd
and 5th bone, and the nearly all absence of 3rd and 4th bone.
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