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Effects of Benzalkonium Chloride on Pregnant Mice

Junko Momma, Koichi Takapa, Yoshitaka Apa, Atsuya Takact, Hamako YosumoTo,

Yasuo Suzuki, Yukio Nakaji, Yuji Kurokawa and Masuo Tose

Benzalkonium chloride (BK-CI), which is known as one of the cationic surfactants, was examined for
its effects on both dams and fetuses of mice.

In the first experiment, relatively high doses of BK-CI (3, 10 and 30 mg/kg) were given by gavage daily
at an early stage of pregnancy (0-6 days). Animals were sacrificed on the 13th day. Significant changes
were not found in body weight, food consumption and general appearance in dams. Also the number
of implantations, number of live fetuses, sex ratio and body weight in fetuses were not significantly changed.
However, there was a tendency toward a slight decrease in the pregnancy rate of dams in the groups treated
with 10 and 30 mg/kg and a slight increase in the number of dead or resorbed fetuses in the group treated
with 30 mg/kg.

In the second experiment, groups of animals were treated with BK-C1 at the lower doses (1, 50 and 100
pg/kg) during pregnancy (0-6 days), while other groups were treated with 1 and 50 pg/kg throughout the
entire pregnant period (0-18 days). Significant changes were not observed in both treated groups when
compared with controls for dams and fetuses.

These results indicate that BK-Cl can cause implantation disturbance and/or abortion at a relatively high
dose (30 mg/kg) but that it has no effect on reproductive functions at lower dose levels (less than 100 pg/kg).

(Received May 30, 1987)
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Table 1. Effects of benzalkonium chloride at high doses on the fetuses and dams of pregnant mice
Dose  (mg/kg) o 3 10 30
No. of females with vaginal plug 12 9 10 10
No. of dams confirmed implantation 11 9 7 6
(rates of pregnancy) 91.7) (100) (70.0) (60.0)
No. of implantations 152 125 106 87
(meant S.D) (13.82%1.66) (13.89+2.32) (15.14%1.68) (14.50%1.97)
No. of live fetuses 119 100 72

136
(meant S.D) (12.36+2.01)

Body weight of fetuses

(meanz S.D) (mg) (156.4%+16.3)

(13.22£2.59) (18.29%2.29) (12.00%5.29)

(156.7%15.0) (177.1£46.8) (183.3%67.7)

No. of dead or resorbed fetuses (%) ¥ 16 (10.5) 6(4.8) 6(5.7) 15 (17.2)
early death 15 5 6 14
late death 1 1 0 1
%: (%) indicates the ratio to total implantations .
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Table 2. Effects of benzalkonium chloride at low doses on the fetuses and dams of pregnant mice
Dose (ugrkg) 0 1 50 100
No. of females with vaginal plug 7 5 5 5
No. of dams confirmed implantation 5 ] 5 4
(rates of pregnancy) (71.%) (80.0) (100) (80.0)
No. of implantations 72 63 79 60
(meant S.D) (13.40+3.13) (15.75%2.06) (15.80%1.48) (15.00+1.41)

No. of live fetuses G6
(meant S.D) (13.20%3.27)
Body weight of fetuses

(mean* S.D) (mg) (161.2%9.31)

X
No. of dead or resorbed fetuses (%) 6 (8.3)
early death 5
late death 1

56 75 55
(14.00+2.45) (15.00%3.02) (13.75£1.26)

(155.3%+10.8) (163.0£12.0) (169.0+18.4)
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Fig. 4. Effects of benzalkonium chloride on body
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Table 3. Effects of benzalkonium chloride at low doses on the fetuses and dams of pregnant mice

Dose (ugrkg) 0 1 50
No. of females with vaginal plug 20 20 20
No. of dams confirmed implantation 17 15 18
(rates of pregnancy) (85.0) (75.0) (90.0)
No. of implantations 226 215 - 236
(meant S.D) (13.29+3.62) (14.33+2.16) (13.11£3.18)
No. of live fetuses 207 189 214
(meant S.D) (12.18+4.03) (12.60+2.38) (11.89%3.03)
Sex ratio (male/female) 96/111 95/94 1137101
Body weight of fetuses
(meanz S.D) (g) (1.40£0.09) (1.39£0.10) (1.38%0.12)
X
No. of dead or resorbed fetuses (%) 19 8.9 26 (12.1) 22 (9.3)
early death 13 15 12
late death 6 11 10
a) a)
No. of fetuses with malformation (%) 1 €0.5) ] 1 (0.5)

%: (%) indicates the ratio to total implantations.
X% (%) indicates the ratio to total live fetuses.
a): open eyelids
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