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Effects of Serum Fractions Separated by Molecular Weight
on the Development of Mouse Embryos Fertilized In Vitro
Jung Ho Han and Ku Min Chung*
College of Medicine, Seoul National University, Seoul 110-744, Korea

SUMMARY

This study was carried out to investigate the inhibiting or promoting effect of fetal bov-
ine serum fractionated by the molecular weight and to examine the effect of reconstruc-
tion of serum fractions on the development of 1- and 2-cell mouse embryos fertilized in
vitro(IVFE). The serum was separated by ultrafiltration or gel filtration methods and
added in m-KRB medium for culture of IVFE. The developemntal ability(cavitation and
hatching) of embryos following culture of day 4 and 6 was compared among fractions.

Small molecular weight fraction(<3 kDa) significantly inhibited the development of 1-
and 2-cell IVFE to the blastocyst stages, compared with other fractions. One-cell IVFE
were more sensitively damaged than 2-cell embryos by that fraction and arrested mainly at
2~4 cell stages. Moreover, small amount(<3%,v /v) of the inhibiting fraction acted even
with protein rich fraction(100~30 kDa) and arrested the embryonic development. On the
other hand, 100~30 kDa fraction promoted the embryonic development and no inhibiting
effect was observed at the level of 50%(v /v) in culture medium. In the experiment of gel
filtraton, =30 kDa fraction showed the highest promoting effect on the embryonic devel-
opment, but <4 kDa fraction inhibited significantly the development. These results
suggest that serum contains not only small molecular weight inhibitory component(s) but
also promoting one rather than albumin on embryonic development. And serum can be
more effectively used in the I VF program after removal of inhibitory component(s) by one

of above separation methods.
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Table 1. Inhibitory effect of fetal bovine serum 05). FATe Rl (Fshnxe] £ /vigdE 5

added in medium at various concen- Aol 5 x 100)2 o]5 & 7Hd B & A3
trations on the development of mouse Vbt B3], 100~30 kDa 8 718 5o
1-cell embryos fertilized in vitro!
yos tertfized in vitro WA 1<l vhele) 3kDa o)ate] EE oA 7Hg
Embryonic stages % Concentration of o W g Rt 3 kDa o] 32 B &l A
at day 4 culture FBS added o] A ahe] urAgo] “H|E Y Hrrz oAt
(%) 0 5 2 %0 Aol FAME P4e mPoRH FHEN O ¥
2-4 cell 28 34> 33°  42° o) [ &) 3 kDa oste] EFd 713}
Morula 16 25 300 2% 2 UeS o & YAk B9 “3kDa olste] ¥
Expanded-blastocyst = 43° 14° 10° 8° 2] W7o A ] LA o] “HH RHZHIE
! The number of the embryos in each treatment is wo ik Ayt o]e 3 AFNE At gl
1o o - 2 Ao A -
Bl _ 99, WARI o] 2 A SR A oAl 7
a . Percentages within a row with superscripts not in _ - 9 N o
= 3= By = =2 3k.S
common are significantly different(P <0.05) A= BAS Az FAEse oL b8 428
oz dok(Fig. 1), 30 kDa o]} B8 &4
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% Embryos Developed to Blastocyst

Fig. 1. Effect of FBS of fractions separated by ultrafiltration on the development of mouse t-and 2-cell em-
bryos fertilized in vitro. Each fraction was added as 10% in culture medium{ab or abc : percentages
within each experiment with superscripts not in common are significantly different, p<0.05:[] &
: 9 expanded blastocyst at the day 4. A4 9 hatched blastocyst at the day 6. Control : m-KRB
medium only.
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Tabie 2. Effect of reconstructed FBS-fractions on
the development of mouse 1-cell embryos
fertilized in vitro!

Embryonic stages Fractions added

at day 4 culture 100-30  100-30kDa(10%) +
(%) kDa(10%) others(1% each)
Expanded 46 16
blastocyst*
2-4 cell* 10 38
Morula 16 18

! The number of the embryos in each treatment is
60.
*: Significantly different between two group(p<0.05)

Table 3. Effect of 100-30 kDa fraction on the devel-
opment of mouse 1-cell embryos fertilized
in vitro!

Embryonic stages % 100-30 kDa fraction

at day 4 culture added

(%) 0O 5 2 50
Expanded blastocyst ~ 32°  44° 48  56°
2.4 cell 2 4 8 8
Morula 8 6 4 6

! The number of the embryos in each treatment is
50.

3 : Percentages within a row with superscripts not in
common are significantly different (P <0.05)
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S8 B ol v wE uf gGulE £F xv]9] B
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vehen (Fig. 3, 4A € 4B), #a7F 13d 5
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Fig. 2. Fractionation of FBS on Protein-Park 200SW gel filtration. 1004l of 1/ 2-diluted FBS were applied to
a column(0.8X30 cm)pre-equilibrated with m-KRB cuiture medium and eluted at a flow rate of
0.8ml/min. Fractions (0.8ml)were collected and subjected to cultrue of mouse embryos fertilized in
vitro. The elution volumes of protein molecular weight markers are indicated by arrows{albumin : 67
kDa, ovalbumin : 43 kDa, chymotrypsinogen A : 25 kDa and PNase A : 13.7 kDA).
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Fig. 3. Effect of FBS fractions separated by gel filtration on the development of mouse 1- and 2-cell em-
bryos fertilized n wvitro. The eluted fractions were used as culture medium(abc or abcd
percentages within each experiment with superscripts not in common are significantly different, p
€0.05; ] & 1 9% expanded blastocyst at the day 4. : %6 hatched blastocyst at the day 6;

Control : m-KRB medium only).
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Fig. 4. In vitro development of mouse 1-cell embryos cultured in m-KRB medium with gel filtration
fractions of FBS(A: control, B: Fraction 8, C: Fraction 14, D: Fraction 20).
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