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Oocyte-sperm Binding Assay (OSBA) Technique
for Rapid Q/C of IVF Culture Condition

Chung, K. M. and Y. S. Shin'
Han Kook Life Science Institute

ABSTRACT

OSBA(oocytes-sperm binding assay) is a tool developed for rapid test of optimal condition of IVF
medium and protein source by binding ability of mouse sperm and egg. Mouse oocyte-cumulus
complexes were prepared by removing of the cumulus cells with 0.1% hyaluronidase. 10+2 oocytes per
30 ul medium drop were inseminated with 3 1l sperm suspension and were cultured for 3 hours and
24 hours, respectively. And the oocytes were recovered gently and the No. of sperm bound on oocytes
were counted.

In the Exp. 1, the ratio of oocytes bound with one sperm at least were 60.2%(50/83), 2%(2/77) and
100%(79/79) in the medium with no protein, FBS(15%, v/v) and BSA(0.4%. w/v), respectively. Fetal
bovine serum(FBS) seriously inhibited sperm binding on oocyte, although bovine serum albumin(BSA)
promoted the binding ability. The inhibiting effect of FBS was dependent on the concentration of FBS.

The sperm binding ability according to oocyte maturity was tested in the Exp. 2. There was no
significant difference between Met. I (mature) and Met. I (intermediate mature) oocytes in the number
of oocytes bound with sperm and the number of sperm bound on oocytes.

Finally, in Exp. 3, two batches of Ham's F10 medium with good and poor quality by OSBA were
tested (The ratios of embryos developed from PN 1-cell stage to hatched blastocyst; 25% vs. 70%). In
the medium with good quality, sperm binding ability was significantly increased (P < 0.05). The ratio
of oocytes bound with one sperm at least was 66% and 90% in the medium with poor and good quality,
respectively.

Conclusively, It was possible to test IVF medium condition rapidly and easily by OSBA.

' Corresponding author : Han Kook Life Science Institute
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Table 1. Effect of protein source added in insemination medium on sperm binding ability on zona

pellucida of mature mouse oocytes

Time  Proteins No. of
after  added in oocytes

No. of sperm bound on zona & No.(%) of eggs with

No. (%) of eggs
bound with one

IVF (hr) medium insem. 0 1 2~5 6~10 >11 sperm at least
Nothing 83  33(39.8)" 28337 18Q2L7)  4( 48  0( 0.0)  50(60.2)°
3 FBS(15%) 77 75(97.4)°  2( 21  0( 0.0  0( 0.0) 0 0.0 2( 2.1)°
BSA(0.4%) 79 0 0.0 00 0.0° 50637 18228  56(70.9°  79(100)
Nothing 34  29(853)"  2(59°  3(7D™ 0(00° 0 0.0y 5(14.7)
24 FBS(15%) 34 32(94.1  1( 29  1( 29"  0( 0.0 0 0.0 2( 5.9)
BSA(0.4%) 34 51470 11(324)° 9265 3( 88°  6(17.6)  29(85.3)°

b¢ - Different superscripts in the same row were significantly different (p < 0.05)
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Table 2. Effect of concentration of fetal bovine serum added in insemination medium on sperm
binding on the zona pellucida of mature mouse cocytes

Concen.  No. of No. (%) of eggs bound with sperm No. (%) of eggs
of FBS  oocytes bound with one
(%) insem. 0 1 2~5 6~10 >11 sperm at least
0 49 24(50.00°  15(30.6)° 70143 3¢ 6.1 0( 0.0) 25(51.0)°
1 79 8(10.1°  12(15.2)°  43(54.4)°  15(19.0) 1( 1.3y 71(89.9)°
87 83(95.4y 3( 3.4Y LY 0( 0.0 0( 0.0y 4( 4.6
10 81 78(96.3)° 3( 3.7 0( 0.0)° 0( 0.0y 0( 0.0y 3( 3.7
20 84 81(96.4)° 3( 3.6 0( 0.0 0( 0.0) 0( 0.0y 3( 3.6
Control 86 0( 0.0y 0( 0.0y 1 1.2 112 84(97.7) 86(100)"

* Control = 0.4% BSA in Ham's F-10

*bed . Different superscripts in the same row were significantly different (p<0.05)
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Table 3. Interaction between protein source added in insemination medium and oocyte maturity on
sperm binding ability on zona pellucida of mouse oocytes

Protei No. () i C
Maturity of rotem.s 0. of No. (%) of eggs bound with sperm No. (%) f)f eggs
ocyies added in oocytes bound with one
00C .
Y medium  insem. 0 1 2~5 6~10 >11 sperm at least

Nothing 17 16( 94.1)* 1(5.9)  0( 0.0  0( 0.0  0( 0.0)" 1( 5.9y
FBS(15%) 17 17(100)°  0( 0.0) 0 0.0)°  0( 0.0)  0( 0.0)° 0( 0.0y
BSA(0.4%) 17 0( 0.00°  0( 0.0) 0( 0.0 0( 0.0¥ 17(100)  17(100)"
AF(10%) 15 10(66.7°  4(26.7)° 0( 0.0  1( 6.7°  0( 0.0)" 5(33.3)°

Nothing 39 25(64.1)"  2(17.9" 6(154Y  1( 2.6  0( 0.0}  14(35.9)

Intermediate FBS(15%) 40  40(100°  0( 0.0 0( 0.0)* 0( 0.0  0( 0.0)° 0( 0.0)°
mature  BSA(0.4%) 45 1022°  4(8.9"" 16(35.6F 13(28.9)° 11(24.4)°  44(97.8)
AF(10%) 44 35(79.5*  6(13.6)° 3( 6.8 0( 0.0  0( 0.0)° 9(20.5)*

Mature

54 . Different superscripts in the same row were significantly different (p < 0.05)
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Table 4. Effect of quality of Ham's F-10 medium on sperm binding ability on the zona pellucida of

mature mouse oocytes

Serial No. No. (%) of blastocysts* No. of

No. (%) of eggs bound with sperm

No. (%) of eggs

of Ham's oocytes bound with one
F-10 Hatched Total treated 0 1 2~5  6~10 >11  sperm at least
151 5/20(25.0)* 14/20(70.0f 42 15(35.7)" 15(35.7)" 10(23.8)" 2(4.8)° 0(0.0°  27(64.3)°
152 14/20(70.0)° 17/20(85.0° 42 4( 9.5)" 10(23.8)° 22(52.4)° 3(7.1)* 3(7.1}  38(90.5)

* Means blastocysts developed in vitro from pronuclear embryos of F1 hybrid mice in protein-free Ham's F-10

medium.

b . Different superscripts in the same row were significantly different (p < 0.05)
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