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Early Mouse and Human Embryonic Development iz vitro by
Co—culture with Human Oviduct Epithelial Cells

J.J. Ko, M.K. Chung, B.R. Do, K.B. Oum, T.K. Yoon and K.Y. Cha

Department of Obstetrics and Gynecology, Infertility Medical Center of
Cha Women's Hospital, Seoul, Korea

= Abstract=

We examined effects of co-culture with human oviduct epithelial cells (HOEC) on the develop-
ment of mouse and human embryos from early embryonic stage to late morula or blastocyst
stage (LM or B). In human, embryos were transferred and pregnancy rate was investigated. The
HOEC, collected from surgically removed fallopian tube, were cultured in medium-199 supplemen-
ted with 20 % fetal cord serum (FCS). The HOEC were characterized by using immunocytochemi-
cal staining with anticytokeratin antibody and then used for cultures of mouse and human embryos.
Results obtained from co-culture system were as follows. Development rate of mouse embryos was
improved by co-culture system at late developmental stage (p<0.025). Human supernumerary em-
bryos remained after transfer, unsuitable for freezing because of their poor quality, were co-cul-
tured for 72hrs. Co-culture (78.79 %) or conditioned medium (78.26 % ) system improved the devel-
opmemt rate, significantly, in comparision with control (11.11 % ) (p<0.001). Co-cultured (85.71 %)
human zygotes for 24hrs showed the better development rate in comparision with control (50.00 %)
(p<0.01). When we transferred embryos cultured with the HOEC to patients, we obtained one
pregnancy. Co-cultured human zygotes for 24hrs showed the better quality and viability for the re-
placement In comparision with control (p<0.01). In addition, improved pregnancy rate was obta-
ined. Our results suggest that the co—culture system can rescue early degenerating embryos by im-
proving early development and yield a resonable number of blastocyst for the appropriate replace-
ment. The effect provided by cultured HOEC is not species specific for the development of embryos
and it can be used to overcome in vitro blocks for the development. And also the co-culture system
offers the possibility to freeze embryos at blastocyst stage which is more sucessful stage for the
freezing. The HOEC monolayer may provide some stimulus via specific factor, which is unknown, to
the development of embryos. Our results showed that the co-culture system with HOEC can be an
alternative to conventional culture system. '
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Fig. 1. Outline of experimental procedure in
mouse.
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Co—cultlure of embryos
with HOEC (Medium-
199 with 20 % FCS)



Recovery of mature
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Observation of fertilization
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Treatment 2
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Treatment 1 Treatr!nent 3
Fig. 2. Outline of experimental procedure in
human.

Treatment 1 :Human supernumerary embry-
os after transfer, judged unsuitable for freezing
because of their poor quality were co-cultured
on HOEC for 72hrs and all embryos cleaved
normally to LM or B were frozen.

Treatment 2 ! Human zygotes were co-cultu-
red for 96hrs on HOEC monolayer or medium
alone (Medium-199 with 20 % FCS), and then
transferred to IVF patients.

Treatment 3 :Human zygotes were co-cul-
tured for 24hrs on HOEC monolayer or medium
alone (Medium-199 with 20 % FCS), and then
transferred to IVF patients.
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Fig. 3. Photograph of epithelial cell obtained
from human oviduct. Most of the cells show
microvilll. ( X200).

Fig. 4. Photogrph of monclayered epithelial
cell obtained from human oviduect ( X 200).
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Fig. 5. Immunofluorescene staining of cultured HOEC for epithelial antigen (A; %400, B; x1000}.

Table 1. Development of mouse embryos on epithelial cell monolayer

No of embryos develped at each stage( %)

Treatment No of embryos Initial culture stage

M. B. H.B. A.

Control 110 2 cell 106 98 86 70
(96.36) (89.09) (78.18) (63.64)

Co-cullture 85 2 cell 84 80 77 74

(98.82) (94.12) (90.59)* (87.06)**

*and **indicate significant differences at p<<0.05 and p<0.025, respectively, compared to control.
M : Morula B : Blastocyst H : Hatched bastocyst A : Attachment
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Table 2. Development of human supernumary embryos on epithelial cell monolayer or cell conditioned
medium

Treatment No of embryos Culture Blocked or Mor. Bla Total
stage degenerated( %) (%)

Control 27 2-4 cell 24 3 0 3
(88.89) (11.11)

Co-culture 33 2-4 cell 7 15 11 26%*

’ (21.21) (78.79)

Conditioned 23 2-4 cell 5 11 7 18*
(21.74) (78.26)

*Indicates significant differences compared to control {p<0.001)

Table 3. Development of human zygotes on epithelial cell monolayer for 96hrs

Treatment No of embryos Culture Blocked or Mor. Bla Total
‘ stage degenerated(% ) (%)
Control 36 2PN 18 12 6 18
(50.00) (50.00% )
Co-culture 42 2PN B 9 - 27 36
(14.29) (85.71%)

*Indicates the significant difference compared to control (p<0.01)

Fig. 6. Photographs of human embryos cuitured on 1H1OEC (A Morula, B Cavitated blastocyst, C:
Expanded blastocyst, D; Hatched blastoeyst),
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Table 4. Development of human zygote on epithelial cell manolayer for 24hrs

Treatment erxl\lj r(})}{) s Cstiglglge 2-4 cell embryos Trgg}g{fa?ﬂrsed Preg%a)ncy
) Non-frag.(%) Frag.(%)
Control 59 2PN 39 20 14 3
(66.10) (33.90) (21.43)
Co—-culture 47 2PN 42* 5 10 5
(89.36) (10.64) (50.00)

*Indicates the significant difference compared to control (p<<0.01)
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