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Separation of X- and Y-Bearing Spermatozoa
[I. Separation of bull spermatozoa by Sephadex Gel Filtration
Lee, J.Y., K.B.Oum, D.H.Ko*, J.B.Kim and K.S. Chung
College of Animal Husbandry, Kon-Kuk University

Summary

These experiments were carried out to develop new techniques for In Vitro separation of X-and Y-bearing

spermatozoa. The bull semen was applied to the various Gel-Columns filled with swellen Sephadex G-50 Fine

and then elutriated with Locke solution (elutriation rate; 1ml/3-4 min., 1m}/1-2min.). Elutriated solution

was fractionated into 1ml by automatic Fraction Collector and spermatozoa included in each fraction were

subjected to the estimation of viability and recovery rate, and to B-body test.

The results obtained in these experiments were summarized as follows:

1.  When the column size and the elutriation rate were adjusted to 15x1.6cm and 1ml/3-4 min., respectively,

the highest sperm concentrition was obtained from the 8th to the 12th fraction.

2. As a trend, the viability of spermatozoa was improved by chromatography, and the degree of improve-

ment ranged 5 to 10 percentage.

3. The everage recovery rate of spermatozoa applied to column was 73.2 percentage and ranged 52.6 to

81.3 percentage.

4. The lowest rate of B-body bearing spermatozoa following chromatography was obtained when the column

size and the elutriation rate were adjusted to 15x0.8 cm and 1ml/1-2min., respectively.

(Key words : Separation, bull X-and Y-bearing sperm, chromatography, B-body test.)
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Experiments Column size(cm) Elutriation rate

1 10X1.6 1 ml/3~ 4 min.
il 15x1.6 1 mi/3~- 4 min.
I 20x1.6 1 ml/3~ 4 min.
v 15X0. 8 1 ml/3— 4 min.
\% 15X1.6 1ml/1~ 2 min.
Vi 15X0.8 1 ml/1— 2 min.
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Table 2. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephandex G-50 Gel Column*

Fraction Percentage of sperm Sperm viability No.of sperm No.of sperm

No. with B-body (%) recovered applied
Before 47,7 (52.3)%* 64.0 516X 10°
chromatography
After 8 28.5 (71.5) 75.5 37X 10°
chromatography

10 26.5 (73.5 77.0 55 X 108

12 28.5 (7L.5 76.0 42 x10°

14 48.5 (51.5 62.5 20 % 10°

16 61,0 (39.0 52.5 8 X 10°
Total or Mean 38.7 (61.4 68. 7 162 < 10° 420 < 10°
Recovery rate (%) 81.3

*Column size, 10X 1.6cm, Elutriation rate, 1ml/3-4 min.

**Percentage of X-Spermatozoa



Table 3. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephadex G-50 Gel Column*

Fraction Percentage of sperm Sperm viability No.of sperm No.of sperm

No. with B-body (%) recovered applied
Before 4.7 (55.3)** 77.7 1368 X 10°
chromatography
After 12 23.0 (77.0) 80.0 38 X 10°
chromatography

14 23.7 (76.3) 81.5 266 % 10°

16 31.0  (69.0) 71.0 220% 10°

18 59.8  (40.2) 40.0 46 x10°

20 65.8 (34.2) 22.5 6x10°
Total or Mean 40.7 (59.3) 59.0 576 X 10° 1044 x 10°
Recovery rate(%) 76.3

*Column size, 15X 1.6cm, Elutriation rate, 1ml/3-4min.

**Percentage of X-Spermatozoa

Table 4. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephadex G-50 Gel Column*

Fraction  Percentage of sperm Sperm viability No.of sperm No.of sperm

No. with B-body (%) recovered applied
Before " e o - .
chromatography 44.7 (535.3) 75. 0 456 X 10°
After - . e
chromatography 14 27.2 (72.8) 80.0 32X10°

16 23.8 (76.2) 78.5 35X 10°

18 63.5 (46.5) 59.0 26 X 10°

20 66.5 (43.5) 41.0 18 x10°
Total or Mean 45.3 (59.8) 64. 6 111 x 10° 240 X 10°
Recovery rate (%) 52.6

*Column size, 20X 1.6¢m, Elutriation rate, 1ml/3~ 4 min.

**Percentage of X-Spermatozoa
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Table 5. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephadex G-50 Gel Column*

Fraction Percentage of sperm Sperm viability No.of sperm No.of sperm
No. with B-body (%) recovered applied
?herf(;):\:;tography 46.5 (53.5)** 76.0 1325 % 10°
?hf:;:]atography 6 23,4 (76.6) 78.0 95 % 10°
8 24.0  (76.0) 80.2 185X 10°
10 30.5  (69.5) 73.5 112108
12 38.3  (61.7) 62.0 65 X 10°
Total or Mean 29.1 (71.0) 73.3 457 X 10° 950 > 108
Recovery rate (%) 71.6

*Column size, 1.5X0.8cm, Elutriation rate, 1ml/3— 4 min.

**Percentage of X-Spermatozoa

Table 6. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephadex G-50 Gel Column*

Fraction Percentage of sperm Sperm viability No.of sperm No.of sperm

No. with B-body (%) recovered applied
Before 45.1 (54.9) 72.5 1 1826 % 10°
chromatography
After 12 24,0 (76.0) 75.5 150 x 10°
chromatography

14 21.6 (78.4) 81.0 315%10°

16 46.3  (53.7) 61.0 152 < 10°

18 58.3 (51.7) 36. 0 88 % 10°
Total or Mean 37.6  (65.0) 63.4 705 % 10° 1398 < 10*
Recovery rate (%) 76.5

*Column size, 15x1.6cm, Elutriation rate, 1ml/1 — 2 min.

**Percentage of X-Spermatozoa
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Table 7. Viability and recovery rate of spermatozoa and percentage of spermatozoa with B-

body before and after Chromatography with Sephadex G-50 Gel Column*

Fraction  Percentage of sperm Sperm viability No.of sperm No.of sperm

No. with B-body (%) recovered applied
Before 4.3 (55.7) 73.1 123 958 x 10°
chromatography
After 6 22.5 (77.5) 74.3 123 % 10°
chromatography

8 21.5 (78.5) 77.3 152 X 10°

10 28.0 (71.4) 59.3 62 X10°
Total or Mean 24.2 (75.8) 70.3 337 x10° 630X 10°
Recovery rate (%) 71.1

*Column size, 15X%0.8cm, Elutriation rate, 1ml/1—2 min,

**Percentage of X-Spermatozoa
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