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The Effect of Bovine Serum Albumin on in Vitro Growth and Development of
Mouse One-Cell Stage Embryos

Young-Soo Son

Department of Ob/Gyn, College of Medicine, Ewha Womans University

This study was carried out to investigate the effect of bovine serum albumin on in vitro
growth and development of mouse(C57BLXCBA) one-cell stage embryos in simple and comp-
lex media.

One-cell stage mouse embryos were differentiated to two-cell stage at an identical rate regard-
less of the nature of the media, simple(m-KRB) or complex(Ham’s F-10). When bovine serum
albumin was added to the media, one-cell stage embryos were also differentiated to two-cell
stage at an identical rate in both simple and complex media.

So, therefore, exogenous factors such as the ingredients of media and protein supplementation
did not seem to affect the early in vitro growth and development of one-cell stage mouse
embryos to two-cell stage.

But, the late in vitro growth and development of one-cell stage mouse embryos from two-
cell stage through blastulation in complex medium were superior to those in simple medium.

And the late in vitro growth and development in bovine serum albumin supplemented simple
medium was better than in bovine serum albumin free simple medium, but the late in vitro
growth and development in bovine serum albumin supplemented complex medium was identical
to those in bovine serum albumin free complex medium.

However, there is no definite conclusion to be made for including or for omitting protein
in the preparation of media for the culture of preimplantation embryos. Rather, there may
be some specific needs that depend on the species of embryos and on their stage of development,
and perhaps on the purity of other ingredients of the media.
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AE 42 A 63=ALe]9] A 10)&%(C57BL X

CBA) ‘ﬁ-&a 01%6}93\‘3}.

B FEE 5 U] YAl 2o ¥4 A

A= Z ¥ (pregnant mare’s serum gonadotropin, Si-

gma # G-4877, o3 PMSGZ ¢FgH# 5 1US]
QB T A A= &2 ¥ (human chorionic go-

nadotropin, Sigma #CG-2, ©|8} HCGE <§)&
50NZ A0 212 B FASIITE FAE
B2 A4 g g4 ste] Iml(50 IU)Y 154
FA71o) BFE T WEA(200) BEdfo] A}
E3tAth HCG F4} Foe F4A] ¢4AL 3
Sl Wol AT £719 v o] 2! 10] HEE

e AR
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A o] AFSE 1A 7] Blols HCG FA} 244] 71
Fof 30A|01A] FARH o] FatE A3E FHEH
ZA71E ol&ste] Wt AojRE AUy A
W Bl Mo s o YoES St
An B2 AAEN A S o859, JFErle
354 peti dish(35X10mm, FALCON 3001)Z
ARS-SH AL, vliohe] Fe 03% £EY ARV
(bovine serum albumin, Sigma G-4877)°] Z7}&
0] 2k} o (Dulbeco’s Phospate Buffered Saline)2-
BT SeE AA wops Be fxz
7+zre] Aol X sk
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1) m-KRB iAol X[z DA

BE &71% wiYgd Az FHAe E2 2
Tt} Stock T 891 2] ) == Beaker Iof] 40ml =2
B& 23 NaCl 663.8mg KCL 452.0mg, KH,PO,
19.4mg, MgSO, - 7THoO 34.8mgs ¢AZE &3
A} 71t} Beaker Hoﬂ 40mlA =2 &5 @i CaCly + 2
H,O 30.0mg& X a7 2 30E olA =
olt}. Beaker 13} II-—] Ld8 42 I phenol red
0.lmgS Hi 100mle] BHE TEE, RS
23 3te] 280+ 5mOsm/kg - HoO7} HEE H A3}
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Stock 1T &Y o] A Z & 40mle] &-& Y3l NaHCO
3+ TH0 ISO0.0mg,—% L8 A] 711 Phenol red 0.2
mgg ¥L % 50ml9 volumetic flaskol] ®iL &
H7bske] 50mlyt A HF o] Ao FEehE
243t 2701 5mOsm/kg H,O7F H=H HAE}
Aot

Stock 189 83.835ml9} stock 1T &1 9] 16.31ml=
E£%3 & Glucose 100.0mg, Steptomycin 5.0mg,
Penicillin 7.5mg, Sodium-pyruvate 5.5mg, Sodium-
lactate 0.2mlE FH7}3F 3 A x3] £33l m-KRB
100m] &9 2] AHEQFS &4 3] 270+ 10mOsm/kg
H,07} S=2 B3

2) Ham's F-10 H{QtHO| H|Z=m
RE &7)= v Az A A B7 23 7T
volumetric flasko]] £(600ml)-& ¥31 Ham’s F-10
Barg o] AMmubyoA A3 &3fA|zivh
100mle] &) 2.1g9} sodium bicarbonate(sigma, #
$5761) 8 molil TE 100mle] Eof 0.2452mge]
Ca-lactate(Calbiochem. # 901244)E o] A1
Hk7lE 308 o]AF £3A7x, = THE 100mle]
EL 92 beakerd)] Z+7; 7.5mg2] penicillic(Sigma,
#PEN-NA)# streptomycin(Sigma, # $-6501)%
w @ =l
2713} sodium bicarbonateE 5¢] &M -2 Calac-
tates LAzl L9 CalactateE £3[A)7] &
Aof] £33 & o] T3NS penicillin ¥ streptomy-
cdng 9 & Frigith o] &35 Ham’s F-
ae 23N ESUA AN BB T BE
volumetric flask 1L =57t ¥& & z X3 4
E} FHF=45E4-2 280mOsm/kg - HZ

T4 4%
02 ZA% 3 0.2y millipore filerz o3 &

\ﬁ

mlo

%

T h=s

YL E%?}‘}E}
3) RE H¥AA 423 B2 A& E(Box
ter, #367-4)& A3 AEAG] 2oF al-

A8% albumin(Sigma, G-4877)2 Ah&

bumin&

Table 1. Recruitment of 1-cell stage mouse embryos

shel 0.4% (W)Y H7Hsteieh
5. Hjobel e I WAl

ol A8 EAd we} albumin®] 7}, albu-
min 0.4% F7}2] m-KRB9} Ham’s F-109] & 7}A
ko] A Bl FE At ol Wi FH A (FAL-
CON 3037, Becton Dickinson) 2] Z%}E (inner well)
o A wikE] sz, v}k (Forma Scentfic)= 5%
COy, 9% 5%, 3TCRLERE 23 ALME3IY -
Wobe) WABLE AAAL SO FHAN Al
ST BEA 2L wok 94, 48, 72, 96 2 1204} 7F
Fol BAHAT.

6. SAEAN
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At

Percent testZ o]-&3}¢]

Al
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=

Dot
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1. Agulols

8ukele] AJF (C57BLXCBA) S|4 FHujdF =2
1207] ¢} wjo}& 53} albuming H7}8}A] o
m-KRB ok 3} Ham’s F-10 vjFdol 30744,
I8 0.4% albuming %713 m-KRB Hf Ao}
Ham's F-10 sjkelo] mha7Ix)2 807140 wjote
T5 W X3} tH(Table 1).

2. H QF 24A[ZF 29| Hiote] 7| MEALEY
(Table 2)

Albuming H7}81A €L m-KRB v kelo] A=
% 30709 1-M|E7] ijo}F 83.3% 1 2571 ] wjolrt
Aoz M) olae WolE AFHAL
albuming A7} m-KRB vjFA A= F 307] 9]
LAX7] djobs 96.7%<1 2970¢] wjolrt A
o7 2-A|XE7] o]Fe] wjolE gAste F T Al
ool fela Hol7k gATh

Ham’s F-10 #jAd A= albuming A 7}5HA
¥ AF F 30709 1-AIE7] wjol T 93.3%%1

oy

m-KRB Ham’s F-10 m-KRB+Albumin  Ham’s F-10+4 Albumin
No. of mice treated 2 2 2 2
No. of eggs used in 30 30 30 30

experiment

- 377 —



Table 2. Early in-vitro development of 1-cell stage mouse embryo

m-KRB Ham’s F-10 m-KRB+ Albumin  Ham’s F-10+ Albumin
Total No. of eggs 30 30 30
% of eggs normally 83.820 93.3b0 96.7<0 96,740
cleaved over 2-cell
% of abnormal eggs 16.731 6.7b! 8.3¢1 3.3d!

(a0,c0), (b0,d0), (a0,b0), (c0,d0) : not significant
(alcl), (bl,dl), (al,bl), (cl,d1) : not significant

Table 3. Late in-vitro development of 1-cell stage mouse embryo

m-KRB Ham’s F-10 m-KRB+Albumin  Ham’s F-10+ Albumin
Total No. of eggs 30 30 30
% of blastocysts 26.7%0 76.70 90.0 86.79
% of hatching or 3.32! 70.00! 76.7¢ 63.34!

hatched blastocysts

(a0,c0), (a0,b0) : p<0.05
(alcl), (al,bl) @ p<0.05

(bo,do), (co,do) :
(b1,d1), (c1,d1):

2870 9] wjolr} A o2 2-AE 7| o] 9] HjotE
78 L, albuming H7}g Aol F 3074 €]
1-AZ7] wiolF 96.7%<1 297H¢] wjolrt 743
o2 24 X7] ol de wlelg AREY F T At
ool {fr9Jgt Afol7} gl

3 m-KRB #] ¢ Ham’s F-10 ¥jFl-g of
HAA B wo) = albuming H7}EHA] 2 A4
m-KRB B &kl of| & ¢] 83.3%, Ham’s F-10 ¥] ¥
oA 93.3% 2 F T Atolol] f2ldk Xolrt gl%ia,
albuming #7}8F 729 m-KRB Hjk ¥ Ham’s
F-10 ujokbolA FU3A 96.7% 5 e F
T Aboldl frel@t Zel7h YTk

3. BHQ 120A1ZF F2| d{ote| Mafatey
(Table 3)

Albuming A7}81x] 22 m-KRB s $H )=
% 30709 1-H]E7] wholE 26.7% <1 871 2] wiolrk
7] WlolE AA3AT, albuming F7}3 m-
KRB #j okl o M= & 30709 1-4] 7] v o}= 90.0
%3l 277)¢] wjolr} Euly] wlotz gt F
T Ayolo] Fogk Ftol 7k AU TH(p<C0.05). Ham’s
F-10 WA o] M= albuming #7184 e 4%
76.6%, albuming P73 B 867% 2 F T A
ool f3 Aozt YTk W Eujr] wiol=
7% wiote] Bl&& m-KRB ¥l )3} Ham’s F-
10 B ¥ ol A thu] Al A & o albuming 3 7}8}A]

ol
ol

not significant
not significant

Ham’s F-10 W] gAoAE 86.7% 2 F T Alo]oll
Fojgt ol gl

23g Yol Euj7] wioke] Hl&2 albuming
78R e m-KRB wjFds] AE 8.3% 0|9
albuming F7}¥ m-KRB HjF o A= 76.7% 2
T 7 Abole] #93 Aolrt AATH(p<0.05).
Ham’s F-10 1] 9 of] A= albuming H7}81A) &
74§ 70.7%, albuming 7l ¢ 63.3%% F
T Atolel] f-23 2ol 7t gt ¢ F-31 ZHj7)
viobe] ¥ &2 m-KRB ¥ ¢z} Ham's F-10 ¥ F
Ao A thulAA & 7 albumingd HA7FsHA] &
A% 7tz 38% S 70.0% 2 F T Abole] folg
zpol7t 4R thH(p<C0.05). 28y} albuming @A7}gk
ALdEs 247 76.7% S 63.3% 2 F & Akl
feogt ol fiith

|
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fl

Abere] FAo|x cydic adenosine monophos-
phate, catecholamines, Z}3: vitamins, AR AL, A
A, dry 5o thFd o] 2§Ho glong
A&goly] TRIaHAAE AbE ElotAEHA
ot} hate] wj@A @A o] Mgdel &3 H7}
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