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= Abstract =

Embryos of most mammalian species grown in vitro would undergo developmental arrest at
the approximate time of genomic activation. Stage-specific cell block and the resulting rapid loss
of embryo viability in conventional culture media have limited the duration for which embryos
may be cultured prior to transfer. As a result, embryos are usually transferred to the uterus at the
4-to 8-cell stage to avoid the loss of viability associated with long-term in vitro culture. Early
transfer has led to asynchrony of the endometrium-trophectoderm interaction at the time of
implantation and a resultant reduction in the rate of implantation.

To overcome these problems, a variety of co-culture systems has been devised in which
embryos can develop for a longer period prior to embryo transfer.

Vero cells, derived from African green monkey kidney, share a common embryologic origin
with cells from the genital tract. In addition, they are potentially safe to use, since they are
highly controlled for viruses and other contaminants. Therefore, co-culture using Vero cells has
been widely utilized to enhance embryo viability and development, although not without
controversies.

We thus designed a series of experiments to demonstrate whether Vero cells do indeed
enhance mouse embryo development as well as to compare the efficacy of co-culturing mouse 1-
cell embryos on Vero cell monolayer in both Ham's F-10 and human tubal fluid (HTF) culture
media.

1-cell stage ICR mouse embryos were cultured either in the presence of Vero cells (Group A)
or in conventional culture medium alone (Group B). In Ham's F-10 significantly more 3-to-8cell
embryos developed in group A than group B (59.8 versus 10.0%; p<0.01). In contrast, there was
no significant difference in embryonic development both group A and group B in HTF. However,
significant differences were noted only in later embryonic stage (13 and 0%; p<0.05 of group A
and B respectively, hatching or hatched). In Ham's F-10, we also could observe the beneficial
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effect of Vero cell on hatching process (70.7 and 42.1%; p<0.05 of group A and group B

respectively).
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(Fig. 1).
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Flask, 25 cm’ (6-8 % 10° cells)
| trypsinization
cell suspension
!

1/3 1/3 173
Culture in well in Nunc plate
(10’ cellswell)
| 2days

Co-culture

Stored frozen
(-196°C, 2-3x10° cells)

Seeding in a new flask
(2-3x10% cells)
| 4days
Flask (6-8% 10" cells)

Figure 1. Diagram of the procedure for maintenance of established Vero cell line for the co-culture.
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1. Vero cellt2] EEul2to| ICRA MF 1-A]
7| wjole] wWME oix|E T

ICRA AZ# 1-AM%>] #lo}Z Ham's F-109}
HTF wj ool Al 48 AJZF W] <Fate = Ham's
F-100] 7% i&aa Femda 1 3-4%7]
o] 4 WA EL 10.0% (6/60), 2 59.8% (55/92)%
T zalokFol A Eghor} (p<0.01), HTFA §-
E 61.3% (38/62)9} 69.5% (57/82)2 FEW BT
ol A oFzt A e ort & R0l atele
121t} (Table 1).

g, d7Ee 429 EFEE Yepde Al
Halel Wy e 3§ Ham's F-102} HIF
FollA 247} 13.3% (8/60)SF 14.5% (9/62)F E.Q1
e 22w oFE L 0% (0/92)9) 4.9% (4/82)& 7}
ZF GeEng ZEwlokTelA] AR E wjokae] F5H
of #Aglel FedstA sk} (p<0.05) (Table 1).
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w) Fo| Al #-28kA =34 (p<0.05) (Table 2).
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Table 1. Development of 1-Cell Stage ICR Mouse Embryos during the First 48 Hours

Culture Condition (n) Number of Embryos Developed at Each Stage

1-cell (%) 2-cell (%) 3-to 8-cell (%) Fragmentation (%)
Control
Ham's F-10 (n=60) 46 (76.7) 6 (10.0) 8 (13.3)7
HTF (0=62) 2 32) 13 (21.0) 38 (61.3) 9 (14.5)"
Co-culture ¥
Ham's F-10 (n=92) 6 (6.5) 31 (33.7) 55 (59.8)" 0O
HTF (n=82) 337 18 (22.0) 57 (69.5) 4 (497 -

* p<.01; t, * p.<.05; ¥embryos cultured on Vero cell monolayer.

Table 2. Development of 3- to 8-Cell Stage ICR Mouse Embryos for the Last 24 Hours (Hours 72 to 96)

Culture Condition (n) Number of Embryos Developed at Each Stage

Hatching and Hatched

Morula (%) Blastocyst (%) Blastocyst (%)
Control
Ham's F10 (n=6) 4(66.7)
HTF (n=38) 11 (28.9) 13 (34.2) 0(0)°
Co-culture’
Ham's F10 (n=55) 5(9.1)
HTF (a=55) 24 (42.1) 21 (36.8) 13 (22.8)°

» p<.05; tEmbryos cultured on Vero cell monolayer.

Table 3. Development of Late 2-Cell Stage ICR Mouse Embryos in Ham's F 10 Medium with Vero Cell

Monolayer

Culture Condition (n)

Number of Embryos Developed at Each Stage

Hatching & Hatched

Morula (%) Blastocyst (%) Blastocyst (%) Fragmentation (%)
Control (n=57) 44 (77.2) 39 (68.4) 24 (421" 8 (14.0)
Co-culture (11:75)§ 66 (88.0) 63 (84.0) 53 (70.7)" 2N

*p<.05; tp<.01; $embryos cultured on Vero cell monolayer.
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(66/75))9F vINFE (NE T 68.4% (39/57); 84.0%
637571 8] EAENE F248 Zole Kol
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AZE & Aoz A o3 FHEG 9
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S @R ELE FHGoEA FHYE 43t

AMA Fatatg g &olstA & Zoldan Hmet
St} T3 Ouhibi 5 (1990)% Vero cell:& Tl 3
HEas BH|FomAM FAy S st= wjot
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