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Studies on the Effects of Body Fluids on the Developmental
Physiology of Early Preimplantation Embryos.
I. Effect of Serum on In Vitro Development of

1- and 2-Cell Mouse Embryos
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Institute of Reproductive Medicine and Population, Seoul National University
*College of Agriculture, Seoul National University

Summary

In vitro developmental ability of early preimplantation mouse embryos was shown to be depend on the
embryonic stages, media and supplements and their interaction(Experiment 1). The development of [-cell
embryos were more promoted in the complex medium(Ham's F10) than in the simple one(m-KRB). but that
of 2-cell embryos showed the reverse effect. The bovine serum albumin(BSA) as a medium supplement more
promoted the development of 1- and 2-cell embryos, compared with human fetal cord serum(HCS). On the
other hand. the harmful effect of HCS was especially shown on the early cleavage in the embryonic develop-
ment of the two stages. The cffect of scrum. in the respect of interaction between media and supplements. was
also more significantly appeared in m-KRB than Ham’s F10. In the experiment 2, when the harmful effect
of HCS was compared with that of fetal bovine serum(FBS). the former more promoted the development of
I- and 2-ccll embryos than the latter. The effect of HCS was more significantly shown in the development
of l-cell than that of 2-cell embryos. Conclusively. as 1- and 2-cell embryos were different in the requirements
for the in vitro development. the optimal medium and supplement have to be selected for cach embryonic
stage. It is also respected to the better result if it take into consideration into the kinds of sera when serum

is used for culture of early preimplantation embryos.
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Table 1. Effect of media and protein sources on the in vitro development of pronucleate 1-cell mouse

embryos
Source No. of V)Percent of embryos at day 3 culture
Media of embryos - - 7 Morula—+
1-cell 2 cell 3- to 8-cell
proteins cultured e B blastocyst
m-KRB Albumin* 80 2.5 25.0 25.0° 47.5°
Serurm** 80 2.5 27.5 42.5% 27.5%
Ham’s F10 Albumin 80 0.0 15.02 15.0P 70.0°
Serum 80 5.0 30.0° 5.0° 60.0°
* Bovine serum albumin(0.4%. w /v). ** Human fetal cord serum(10%, v/ v).

ab Gignificant within the same column(P <0.05).
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Table 2. Effect of media and protein sources on the in vitro development of late 2-cell mouse embryos

Source No. of Percent of embryos at day 2 culture
Media of embryos Blastocyst?
2- to 8-cell Morula - - -

protemb cultured Ea-Mi Ex-Hg Fotal
m-KRB Albumm 125 0.8 7.8 26.4 T3.6R 92,07
Serum’® 225 1.0P 20.0P 329 43.1P ThoP
Ham'’s F10 Albumin 127 740 2010 19.7 5910 70.1°
Serum 264 17.1%¢ 9.1 38.6 35.20¢ 7340

' Bovine serum albumin(0.4%, w /v). * Human fetal cord serum(10%. v/ v).
# Ea-Mi(Early-Middle), Ex-Hg(lxpanded Hatching). *™ Significant within the same column(P - 0.05).
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Table 3. Effect of media and supplements on the in vitro development of 1- and 2-cell mouse embryos
in the same culture condition at the same time

Stage of 1 -cell embryos* o 2-cell grr\bry'os* o
cmbryos at :rKRB 777777777 Hdr::}‘ 10 - rr»xiK!\B l 777777 Han}jﬁﬂ( -
)  daydculue  +BSA  4HCS +BSA  +HCS +BSA +HCS +BSA  +HCS
Percent “Morula 10 33 67 17 100 73 87 80
cmot];ryos >Blastocyst 13 7 10 27 100 60 67 73

* The same number of embryos from each mouse were arranged to each culture dish(n=15).

Table 4. Effects of fetal bovine serum and human fetal cord serum on the in vitro development of
1- and 2-cell mouse embryos

Stage No. of % B}astocystifDﬁay 4 i %, Blastocvsts (Day 6)
of Sera* embryos ] Hatching Hatched
Expanded  Hatching Total . Total
embrvos Lultured . & ATD** & ATD**
1-cell FBS 14 18.2 318 50.0% 20.5 25,07 45,52
HCS 44 29.6 47.7 77.3P 15.9 6142 77.3°
2-cell FBS 26 11.5 38.5 100.0 34.62 61.5 96.2
HCS 26 0.0 100.0 100.0 15.4° 7649 92.3

* Two batches of each serum were tested. ** Attached on culture dish,
b Significant with the same column(P <0.03).
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