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thereby affecting their subsequent embryonic
development over the next 3-4 days. The direct emabryo-
toxicity of oestradiol was manifested in two aspects of
the development, namely: 1) the rate of growth; and 2)
the quality of the embryos.

1. Effect on rate of development:

The growth rate of embryos was affected by
exposure in vitro to different concentrations of E.. On
dav-3 (i.c. 24h after initiation of culture), about 159, of
embryos had progressed beyond 2 cell-stage in the
control group. However, in the 300 and 900pg dose
groups, only 227 had reached 3-1 cell stage while, in
the 1500 dose group only 15% embryos had progressed
to the 3-4 cell stage. These values (Table I) were
significantly lower than corresponding rate in the control
group.

Similarly, on dav-4, majority of the untreated
embryos (about 6570) had reached the 5-8 cell stage and /
or compaction and this was approximately 3-10 fold
higher than the treated group. The cleavage rate declined
with increasing If, concentration and this decline was
dose-dependent. At higher doses, the ability to cleave
turther was found to be irreversibly damaged as evident
by the cell stage on Day 5 and 6, especially in the 1500
pg dose group when none of the embryvos reach the
morula stage (Table D,

11. Effect of -oestradiol on the embryo quality

Embryvo quality was affected by exposure in vitro
to different concentrations of E,. A significant (p<0.005)
decline in the quality was observed in embryos exposed
to 300 pg/mlE,, 32% as compared to less than 5% in the
control group.»The majority of the abnormal embryos
were degenerated during the course of their in vitro
development in culture. Similarly, fragmentation rate
was also higher in this group as compared to control
(Table 1I). In the 900pg/ml dose group, abnormal
embryos accounted for almost 15%, however, it was not
significant when compared to the corresponding rates
in the controt group. However in the 1500 pg group, the
proportion ot abnormal embryos was significantly higher
tham in the control group with degencrated embryos
accounting tormost of the abnormality (Table I1).

Discussion

Most embryos exposed to different
concentrations of E, failed to develop beyond 3-4 cell
stage, especially at higher doses (900 and 1500pg) where
the retardation of embryonic development was
maximum. A significant number of embryos showed
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fragmentation and/or degeneration at 300pg. These
abnormalities were noted, however, in the later stages of
development. However, at Y00pg, no signiticant
morphological abnormalities were found. This may
suggest that morphological changes may be expressed
asa late effect which can be seen only it eabry os undergo
further division. In contrast to this finding, at I500pyg, o
significant number of embryos was degenerated when
compared to the control and Y00pg group. This could
suggest the highly lethal effect of B onthe embry os,

The result of the present study confirmed that
direct exposure of 2-cell rat embryos in culture was
embryo-toxic indicating that high levels ot oestradiol
acted directly on the embrvos to effect its toxic action.

The observations that I2, treatment induced
embryo toxicity at the lowest concentration was in good
agreement with the findings of Bever and Juchau (1987,
who reported that cestradiol-17B and 17¢-cthiny |
oestradiol-17B (EE) altered the growth and
developmental patterns of cultured whole embry os
during the early stages of organogenesis in rats. It
confirmed what was shown in vivo when rats stimulated
with PMSG had very low viable pregnancy rate. The
exact mechanism of direct F -induced embrvo-tovicity s
not known. It may be produced by conyersion of
endogenous E. to reactive intermediates by I 150
dependent enz’\;mo systems. Akira et al (199731 obsery ed
an acceleration in speed of embryvo transport and
implantation failure in rats supcrovulated with PNSC,
which resulted in increased by level durmyg day 2 and
day 3 of pregnancy. Similarl_\';Chnc et al (1977}, Bever
and Juchau (1988, 1989) reported the adverse effect of
oestrogens on various mammalian systems. Our in vitro
results confirmed the suggestions of these in viv o studies.
The major action of . is mediated by the oestrogen
receptors. If the embrvonic ERs are physiologically active
cellular response to oestradiol will be expressed m the
embryos. Receptors for [ are detected from the
unfertilized oocyte to the early embryos at the 3 4 cell
stage in mouse (Wu et al, 1992). The number of FR
declined at the later stages (after 3-4 ccll stage) but
reappear after compaction (Hou and Gorski, 1993}
Hence, in the present study we have used 2-cell embrvos
which have ERs if rat embrvos are similar to mice’s. The
tact that we have shown that the exposure i vitee
produced a dose-dependent effect indicates that TR
most probably present on 2-cell embryos. Mostcmby o
treated with E, did not undergo further cleavage bevond
the 2-cell stage.

In vivo embryos may normally be protected from
oestrogen exposure by variety of mechani~ms that it
the concentration of 178-oestradiol, the oestrogen that is
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normally found in most species around the developing
embryos (Gorski and Hou, 1995). However, embryonic
development can also be disrupted by reactive metabolic
intermediates of variety of chemicals, suggesting that
oestrogens could further influence embryogenesis via
receptor-independent mechanism (Juchau, 1989).

Qestrogens is needed for implantation in mouse
and other specics (Yoshinaga and Adams 1966).
However, its excessive production during early
embrvonic  development - due  to  ovarian
hyperstimulation may be detrimental to the embryos. The
toxic etfect on the embryos observed in our in vitro study
supports the direct toxic effect of oestrogens on early
embryos during the preimplantation period.
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