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Teratogenicity Study of Magnesium Chloride Hexahydrate in Rats

Makoto Usami, Kazue Sakemi, Mitsuhiro Tsuda and Yasuo Ohno

Teratogenicity of magnesium chloride hexahydrate (MgCl,

- 6H,0) was examined in rats. Magne-

sium chloride hexahydrate dissolved in distilled water was given to pregnant Wistar rats by gavage
once a day from day 6 through 15 of pregnancy at doses of 0, 200, 400 and 800 mg/kg/day. The
pregnant rats were sacrificed on day 20 of pregnancy and their fetuses were examined for malforma-
tion. Magnesium chloride hexahydrate caused no increased incidences of fetal malformation, and no
toxic signs in the pregnant rats and the fetuses. It was concluded that magnesium chloride hexahydrate

has no teratogenicity in rats when given by gavage.

The no observed adverse effect level was

estimated to be over 800 mg/kg/day for both pregnant rats and rat fetuses.

Keywords | magnesium chloride hexahydrate, Wistar rat, teratogenicity, malformation, developmental

toxicity
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Table 1. Preliminaly teratogenicity test of magnesium chloride hexahydrate in rats
Dose (mg/kg/day)
0 (control) 250 500 1000
No. of pregnant rats 4 4 4 4
No. of dead pregnant rats 0 0 0 2
No. of litters 4 4 4 2
No. of corpora lutea® 1452 0.6 178+ 2.1 16.5+ 1.0 16.0+2.8
No. of implantsa) 140+ 0.8 145+ 1.3 15.0+0.8 140+4.2
No. of live fetuses?) 140+ 0.8 14513 15.0+£0.8 14.0+4.2
Sex ratio (male/female) 1.24 1.26 0.92 1.32
Fetal weight (g)?)
Male 3.84 +0.09 3.75+£0.33 3.93+0.15 3.82+0.22
Female 3.73+0.18 3.58+£0.22 3.73+£0.26 3.68+0.22
Mortality of implants (%)a) 1.8 5.0 7.4 6.9
No. of fetuses
with gross malformation 0 0 1 1
a) Mean=S.D. is shown.
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Fig.1. Body weight of pregnant rats treated with magne-

sium chloride hexahydrate
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Fig.2. Food consumption of pregnant rats treated with
magnesium chloride hexahydrate
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Table 2. Fetal growth in pregnant rats treated with magnesium chloride hexahydrate

Dose (mg/kg/day)
0 (control) 200 400 800
No. of litters 22 22 22 22
No. of corpora lutea 373 370 361 362
Mean + S.D. 17.0+ 1.6 16.8+£2.2 16.4+2.1 16.5+1.5
No. of implants 364 340 345 345
Mean + S.D. 16.5+ 1.7 155+£3.2 157+ 1.9 157+1.8
Implantation rate (%)a) 97.7+4.5 91.4+12.2 95.9+6.6 95.4+8.3
No. of live fetuses 346 326 324 332
Mean £ S.D. 157+ 1.5 148+3.5 147+1.8 151+1.8
Sex ratio (male/female) 1.28 1.15 1.23 1.38
Fetal weight (g)a)
Male 3.95+£022 398 +0.29 3.87+0.21 3.98+£0.22
Female 3.73+0.25 3.75+0.23 3.72+0.20 3.81+0.17
No. of dead implants 18 14 21 13
Early death 18 14 21 13
Late death 0 0 0 0
Mortality (%)a) 48+4.6 48+5.8 59zx6.1 3.6+5.7

a) Mean=S.D. is shown.

Table 3. Gross malformations in the fetuses from pregnant rats treated with magne-

sium chloride hexahydrate

Dose (mg/kg/day)

0 (control) 200 400 800

No. of litters 22 22 22 22

No. of fetuses examined 346 326 324 332
No. of litters with malformed fetuses 3 (13.6%) 1 (4.55%) 3 (13.6%) 1 (4.55%)
No. of fetuses with malfoxmationa) 3 (0.88%) 1 (0.32%) 4(1.18%) 1 (0.25%)
Anal atresia 0(0.00%) 0 (0.00%) 1 (0.30%) 1 (0.25%)
Dwarf 3 (0.88%) 1(0.32%) 2 (0.61%) 0 (0.00%)
Kinky tail 0 (0.00%) 0 (0.00%) 1(0.27%) 0 (0.00%)
Pes varus 0 (0.00%) 0 (0.00%) 1 (0.30%) 0 (0.00%)
Rudimentary tail 0 (0.00%) 0 (0.00%) 1 (0.30%) 1(0.25%)

a) Total number and mean incidence are shown.
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Table 4. Skeletal variations in the fetuses from pregnant rats treated with magne-
sium chloride hexahydrate

Dose (mg/kg/day)
0 (control) 200 400 800
No. of litters 22 22 22 22
No. of fetuses examined 174 168 165 165
No. of fetuses with malfomation® 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (0.51%)
Vertebral agenesis 0 (0.00%) 0 (0.00%) 0 (0.00%) 1(0.51%)
No. of fetuses with variation® 76 (43.1%) 71 (42.6%) 89 (54.0%) 84 (51.5%)
Hypoplastic supraoccipital 27 (15.2%) 21 (12.2%) 28 (16.9%) 27 (16.5%)
Cervical rib 1(0.57%) 2 (1.22%) 0 (0.00%) 2 (1.41%)
Wavy rib 5(2.66%) 6 (3.52%) 10 (6.85%) 10 (6.25%)
Shortened rib 2(1.14%) 1 (0.76%) 3 (1.52%) 1(0.51%)
Deformed cervical vertebralarch 22 (11.8%) 8 (4.44%) 18 (10.9%) 6 (3.92%)
Deformed sternebrae 8 (4.53%) 9 (5.57%) 12 (7.45%) 13 (7.82%)
Deformed thoracic vertebral body 33 (18.8%) 39 (23.0%) 39 (23.8%) 37 (23.6%)
25 or 27 presacral vertebrae 2(1.14%) 2(1.33%) 7 (3.74%) 1(0.57%)
Lumbar rib 14 (8.10%) 13 (7.27%) 18 (11.6%) 16 (9.77%)
Extra rib 0 (0.00%) 6 (3.41%) 3 (1.80%) 2 (1.41%)
Rudimentary rib 14 (8.10%) 11 (6.14%) 15(9.81%) 16 (9.77%)
Others 2 (1.14%) 1(0.57%) 0 (0.00%) 0 (0.00%)
No. of sacro-caudal vertebrac?) 819+055  822:054 8122045  8.13+047
No. of metacarpusb) 7.70 £0.39 7.70£049 |, 7.62+048 7.68 +£ 0.45
No. of metatarsus®) 805+022  812+026  806+0.15 809024

a) Total number and mean incidence are shown.
b) Mean+S.D. is shown. )

Table 5. Visceral malformations in the fetuses from pregnant rats treated with
magnesium chloride hexahydrate

Dose (mg/kg/day)
0O (control) 200 400 800
No. of litters 22 22 22 ‘ 22
No. of fetuses examined 170 157 159 166
No. of litters with malformed fetus 4(18.2%) 4 (18.2%) 5(22.7%) 4 (18.2%)
No. of fetuses with malformation®) 5(2.80%) 4 (2.45%) 6 (3.49%) 5 (3.24%)
Abnormal lung lobulation 1 (0.65%) 1 (0.65%) 1(0.76%) 0 (0.00%)
Pulmonary hypoplasia 0 (0.00%) 0 (0.00%) 1(0.57%) 0 (0.00%)
Diaphragmatic hernia 1(0.51%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Unilateral adrenal agenests 0 (0.00%) 0 (0.00%) 1 (0.65%) 0 (0.00%)
Ectopic kidney 0 (0.00%) 0 (0.00%) 2 (1.14%) 1(0.51%)
Dilatated renal pelvis 1(0.57%) 0 (0.00%) 1 (0.57%) 0 (0.00%)
Horseshoe kidney 0 (0.00%) 0 (0.00%) 1 (0.65%) 0 (0.00%)
Ectopic ovary 0 (0.00%) 0 (0.00%) 1 (0.65%) 0 (0.00%)
Left-stded umbilical artery 2 (1.07%) 3 (1.80%) 2 (1.22%) 5(3.24%)
a) Total number and mean incidence are shown.
TrZrl3weHEEEN B, | VT 1000 mg/kg/day Tl §1iiif, RIBART, WHE, Kk
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