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Studies on Transfer of In Vitro Fertilized Mouse Embryos Following
Ultrarapid Freezing
II. Effect of Treatment of pH, Osmolality and Sperm Preincubation on
Development of In Vitro Fertilization Mouse Embryos
Chang, K.T., K.S. Min, S.D. Oh*, D.J. Kang and C.H. Yun
College of Agriculture, Gyeongsang National University

SUMMARY

These studies were carried out to overcome 2-cell block and in vitro development to blastocysts
in vitro fertilization of mouse embryos.  The unfertilized ova were obtained by superovulation in
ICR mice of 4 to 6 weeks old: Tyrode’s 280 solution was used as basal media, and the pH range of
media examined was designed from 6.5 to 7.5 with 0.2 interval and the range of osmolality from
250 to 370 mOsm with 20 interval, and the period of sperm preincubation examined was 30, 60,
120, and 180 minutes. The ova developed to 2-cell embryos after 26hrs of incubation with
preincubated sperm were evaluatated as in vitro fertilized ones,

The results obtained were summarized as follows:

1. The optimal ranges of pH and osmolality of culture media and of sperm preincubation time for
in vitro development of n wvitro fertilized ova to blastocyst were pH 7.1 to 7.3, 250 to 350
mosmol and 60 to 180min, respectively,

2. With the media of pH 7.1, 310 mOsm and sperm preincubation period of 120min in another ex-
periment of large sample size, the in vitro fertilized ova was found 66.5% and the in vitro devel-
opment of in vitro fertilized ova to blastocyst was found 35.8%.

From the above results it was concluded that the optimal conditions of pH and osmolality of
the media for mouse IVF and embryo culture, and the period of sperm preincubation might be 7.
1, 310 mOam and 120min, respectively,
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Table 1. Effect of pH value of culture media on embryo development in vitro followed by in
vitro fertilization of mouse eggs

pH No. of embryos Development of embryos?

value examined (2-cell)V 4-cell 8-cell Morulae Blastocysts
6.5 22 10(45.5)* 9(40.9)® 7(31.8)° 5(22.7)2
6.7 19 9(47.4)% 9(47.4)° 6(31.6)° 5(26.3)%
6.9 24 12(50.0)% 10(41.7)® 8(33.3)® 7(29.2)®
7.1 33 18(54.5)¢ 14(42.4)™ 13(39.4)¢ 12(36.4)¢
7.3 29 4(48.3)™ 13(44.8)° 11(37.9)% 9(31.0)"
7.5 28 13(46.4)% 11(39.3)® 9(32.1)® 8(28.6)%*
7.7 28 11(39.3)2 10(35.7)* 8(28.6)° 7(25.0)%*

() : Percentage.

1) To use of medium(D—PBS-+3mg /ml BSA+50uM EDTA) for overcome 2-cell block.

2) Changes fresh medium(D—PBS-+3mg /ml BSA)for in vitro culture to continue under 37°C, 5% CO, and
95% air condition.

Figures in columns with different superscripts were significantly different(p<0.05).

Table 2. Effect of osmolality of culture media on embryo development in vitro followed by in
vitro fertilization of mouse eggs

Osmolality  No. of embryos Development of embryos?

(mOsm)  examined(2-cell)V 4-cell 8-cell Morulae Blastocysts
250 23 9(39.1)° 8(34.8)® 7(30.4)? 6(26,1)%
270 26 13(50.0)° 10(38.5)¢ 8(30.8)? 7(26.9)%®
290 27 14(51.9)° 11(40.7)2 9(33.3)* 9(33.3)°
310 33 18(54.5)® 14(42.4)® 13(39.4)° 12(36.4)®
330 34 18(52.9)° 13(38.2)® 12(35.3)%* 10(29.4)%®
350 28 12(42.9)* 10(35.7)2 9(32.1)* 7(25.0)%°
370 29 11(37.9)2 10(34.5)3 9(31.0)® 7(24.1)°

() : Percentage.

1) To use of medium(D—~PBS+3mg /ml BSA+50 M EDTA) for overcome 2-cell block,
2) Changes fresh medium(D—PBS+3mg /ml BSA)for in vitro culture to continue under 37, 5% CO, and
95% air condition.

Figures in columns with different superscripts were significantly different{p<0.05).
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Fig. 1. A, B, C) and D) 4-cell, 8-cell, morulae and blastocysts embryo after fertilization and

culture in vitro(A, B, C and D x200).
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Table 3. Effect of sperm preincubation in culture media on embryo development in vitro fol-
lowed by in vitro fertilization of mouse eggs

Sperm No. of embryos Development of embryos®
preincubation examined(2-cell)? 4-cell 8-cell Morulae Blastocysts
30 23 9(39.1)* 8(34.8)? 6(26.1)* 6(26.1)°
60 26 12(46.2)=® 9(34.6)* 9(34.6)° 8(30.8)%
120 33 18(54.5)° 14(42.4)* 13(39.4)° 12(36.4)°
180 37 17(45.9)* 15(40.5)® 13(35.1)° 11(29.7)2°

() : Percentage.

1) To use of medium(D—PBS+3mg /ml BSA+50uM EDTA) for overcome 2-cell block.

2) Changes fresh medium(D—PBS-+3mg /ml BSA)for in vitro culture to continue under 37°C, 5% CO. and
95% air condition.

Figures in columns with different superscripts were significantly different(p<.05).
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Table 4. Results of in vitro fertilization and culture of mouse ‘eggs in the optimal condition
found in the present study”

No. of eggs  No. of eggs  No. of eggs Development of embryos®

examined recoved fertilized” o 4-cell 8-cell Morula Blastocy;
1080 1033 687 371/685 288 /685 156 /395 34/95
(95.6) {66.5) {54.2) (42.0) (39.5) (35.8)

{ ) : Percentage.
1) pH 7.1, osmolality 310, sperm preincubation 120 minutes, under 37, 5% CO, and 95% air condition.
2) Number of 2-cell developed i vitro /number of recovery eggsx100.
Eggs were incubated after removed spermatoza for 20 hrs.
3) Changes fresh mddium(D-PBS~+3mg /ml BSA) for in vitro culture to continue under 37¢C, 5% CO; and
95% air condition.
Figures in columns with different superscripts were no significantly different(p>0.05).
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