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of pregnancy. The pregnant rats were euthanized by exsanguination under
ether anesthesia on day 20 of pregnancy. The peritoneal cavity was opened,

- and the uterus and ovaries were removed from the maternal body and
weighed. The numbers of corpora lutea, implantation sites, and live and dead
fetuses and resorptions were counted. The live fetuses were removed from the
uterus and sexed, weighed, and inspected for external malformations and
malformations within the oral cavity. Approximately one-half of the live
fetuses in each litter were randomly selected, fixed in alcohol, stained with
alizarin red S (Dawson, 1926), and examined for skeletal anomalies. The
remaining live fetuses in each litter were fixed in Bouin’s solution. Their
heads were subjected to free-hand razor-blade sectioning (Wilson, 1973), and
the thoracic areas were subjected to microdissecting (Nishimura, 1974) to
reveal internal abnormalities.

Data Analysis

The statistical analysis of fetuses was carried out using the litter as the
experimental unit. The initial body weight, body weight gain, and.feed con-
sumption of the pregnant rats, numbers of corpora lutea, implantations and
live fetuses per litter, and fetal weight were analyzed with Bartlett’s test
(Snedecor and Cochran, 1974) for homogeneity of variance at the 5% level of
significance. When the variance was homogeneous, Dunnett’s test (Dunnett,
1996) was performed to compare the mean value in the control group with
that in each DBHCB group. When the variance was heterogeneous, a Dunnett-
type test (Miller, 1987) was performed to compare the mean value in the
control group with that in each DBHCB group after.rank conversion. The
Dunnett-type test was used for the incidences of pre- and postimplantation
embryonic loss and fetal anomalies and sex ratio of fetuses to compare the
mean rank of groups treated with DBHCB and that of the control group. The
incidence of dams with anomalous fetuses was analyzed with Fisher’s exact
test.

RESULTS

Table 1 shows the maternal findings in rats given DBHCB on days 5-19 of
pregnancy. No deaths or clinical signs of toxicity were found in female rats of
any group. There was no difference in the fertility rate between the control
and DBHCB-treated groups. No effects of DBHCB on body weight gains on
days 0-5, 5-14, 14-19, and 19-20 of pregnancy were observed. During the
whole period of pregnancy, no effects of DBHCB were also detected in body
weight gain. There was no difference in feed consumption during pregnancy
between the control and DBHCB-treated groups. No effects of DBHCB on
weights of the gravid uterus and ovaries were detected.
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Table 1: Matemal findings in rats givan DBHCB on days 5-19 of pregnancy.
) .

Dose (mg/kg)
0 (control) 62.5 250 1000
No. of rats 20 20 20 20
No. of pregnant rats 17 18 17 18
No. of dead rats 1] 0 0 0
Initiat body weight 285+ 11 280112 285+18 288x 11
Body weight gain during pregnancy (g)° ‘
Doyso-% 308 335 3+6 3016
Days 5-14 : 47+7 4+7 49+5 4319
Days 14-19 - 7119 66+10 6710 63112
Days 19-20 166 1714 20+5 1815
Days 0-20 16317 159+£19 167+£14 1564+ 20
Adjusted welght gain® 8819 88+ 10 9110 82118
Feed consumption during pregnoncy( /day)®
Days 0-1 g 23+3 23+3 24+ 4
Days 56 27+3 273 273 27+3
Days 8-9 28+4 28+3 28+3 2812
Days 11-12 29+4 2913 28+2 293 -
Days 14-15 28+4 28+3 28+3 2813
Dcys]7 -18 32+4 30+4 313 3114
ays 19-20 29+ 4 29+3 31+4 303
Wei t of gravid uterus (g)° 8819 88+ 10 91+10 82118
Welght of ovaries (mg)° 149121 137114 149 +19 139114

°Volues are given as the mean + SD.
badjusted welight gain refers to matemal weight gain excludlng the gravid uterus.

v The reproductive findings in rats given DBHCB on days 5-19 of pregnancy

are presented in Table 2. No totally resorbed litters were found in any group. No
effects of DBHCB were observed on the number of corpora lutea or implanta-
tions, incidence of pre- or postimplantation loss, or the number of live fetuses or
the sex ratio of live fetuses. There was no difference in the body weight of male
and female fetuses between the control and DBHCB-treated groups. No abnor-
mal findings were noted in the placentae of any group.

Morphological findings in the live fetuses of rats given DBHCB on days 5-19
of pregnancy are shown in Table 3. No fetuses with external malformations
were observed in any group. Skeletal examination revealed no fetuses with skel-
etal malformations in any group. Fetuses with skeletal variations were
observed in all groups including the control group. The incidence of fetuses with
individual skeletal variations was not increased after the administration of
DBHCB. The total number of fetuses with skeletal variations was also not
increased in the DBHCB-treated groups. The degree of ossification, as evi-
denced by the numbers of sacral and caudal vertebrae and sternebrae in the
DBHCB-treated groups, was not different from that in the control group. No
fetuses with internal malformations were detected in any group. The fetuses
with internal variations, such as thymic remnants in the neck, dilated renal
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pelvis, dilated ureter and/or convoluted ureter, were observed in all groups,
including the control group. However, no significant differences in the inci-
dences of the total number of fetuses with internal variations and individual
internal variation were found between the control and DBHCB-treated groups.

DISCUSSION

The current study was conducted to determine the prenatal developmental
toxicity of DBHCB. The data showed that the prenatal oral administration of
DBHCB did not produce any adverse effects, including morphological anoma- .
lies in fetuses of rats. ‘

DBHCB was given to pregnant rats during the time of implantation to the
term of pregnancy, to characterize the effects of DBHCB on embryonic/fetal devel-
opment. The number of implantations was slightly reduced, and incidence of pre-
implantation loss was slightly increased in the high-dosage group, a finding
associated with the tendency for reduced maternal body weight gain during the
administration period, with an increase in maternal body weight gain after comple-
tion of the administration period. These differences were probably associated with
the variability in litter sizes in the high-dosage group and unrelated to the admin-
istration of the test chemical. No significant changes in any maternal parameters
were noted, even at 1000 mg/kg. No significant changes in embryonic/etal survival
or growth parameters were found, even at 1000 mg/kg. These findings indicate that
DBHCSB is not toxic to maternal animals, embryonic/fetal survival, or fetal growth
when administered during the time of implantation to the term of pregnancy.

Morphological examinations in the fetuses of exposed mothers revealed no
fetuses with external malformations. However, some fetuses with skeletal and/
or internal variations were found in all groups. The variations observed in the
current study are of the types that occur spontaneously among the control rat
fetuses (Kameyama et al., 1980; Morita et al., 1987; Nakatsuka et al., 1997;
Barnett et al., 2000). A skeletal variation (i.e., full supernumerary ribs) has been
described as a warning sign of possible teratogenicity and is known to occur in
the presence of perturbation of maternal homeostatis. All other variations, short
supernumerary ribs, sternebral variations, and bilobed centra of the vertebral
column, are frequent variations, which were considered to be normal findings
(Kimmel and Wilson, 1973). Although several types of skeletal variations,
including full supernumerary ribs, were found in the control and DBHCB-
treated groups, no consistent tendency was noted in the incidence of fetuses with
these alterations. No significant differences between the control and DBHCB-
treated groups were observed in the incidences of the total number of fetuses
with skeletal variations or individual types of skeletal variation. Furthermore,
these incidences were within the ranges of the background control data in the
laboratory-performed current study. As for the internal variations, there was an
increasing trend, according to the increasing doses, in the total number of
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fetuses with internal variations and the number of fetuses with dilated renal
pelvis or ureter. In the current study, the incidences of fetuses with internal
variations; with dilated renal pelvis, and with dilated ureter at 1000 mg/kg were
7.5%, 2.1%, and 5.4%, respectively. In the background control data in the cur-
rent study, these values were 0-22.4%, 0-14.2%, and 0-14.2% (Table 3).
Because the incidences of fetuses with internal variations were within the range
of the historical control data, and there were no statistically significant differ-
ences between the control and DBHCB-treated groups, these findings were con-
sidered unrelated to DBHCB and simply expression of the normal background
incidence of such findings. Chahoud et al. (1999) noted that variations are
unlikely to adversely affect the survival or health, and this might result from a
delay in growth or morphogenesis that has otherwise followed a normal pattern
of development. The alterations observed in the current study are not thought to
be due to the administration of DBHCB, because they have occurred at a very
low incidence and are of types that occur sporadically among control rat fetuses.
Consideration of these findings together suggests that the morphological
changes in fetuses observed in the current study do not indicate a teratogenic
response and that DBHCB possesses no teratogenic potential in rats.

There was no available data for human exposure to this chemical. Actual
human exposure to DBHCB may be estimated to be very low, because this
chemical was not detected from polyethyleneterephthalate bottles in Brazil
(Monteiro et al., 1998) and from polyethylene products in Japan (Kawamura
et al., 1997). Consideration -of these findings and the results of the current
study together suggests that the risk of adverse effects of DBHCB on prenatal
development of offspring is very low.

CONCLUSION

The current results showed that the administration of DBHCB to pregnant rats
during the time of implantation to the term of pregnancy had no adverse effects
on maternal rats and embryonic/fetal development, even at 1000 mg/kg no
observed adverse effect levels. Based on these findings, it is concluded that the
(NOAELs) of DBHCB for both dams and fetuses were 1000 mg kg day™! in rats.
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Be. M FE 127/85 mmHg (# #i), 127/81 mmHg
(W), THttiFd AL —XTdhHH, FEHOILH
KEERD 3 I E TSRO H B TR [ &
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TdH N ieE 4 T cobilEid 700 ml, e
MDBEIZTAHRF Y MY Y EERITo A2 &l
A 1500 ml 2L, 3H9H (EB2 H) OA~E
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