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Separation of X-and Y-Bearing Spermatozoa
IV. Separtion of bull spermatozoa by the combination of density
Gradient Centrifugation and Sephadex Gel filtration.
Lee, J. Y., K.S. Chung and J.B.Kim

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 results obtained in these experiments were summarized as follows:

Following centrifugation of discontinuous percoll density gradient, population of sperma-
tozoa increased progressively from low to high density. The highest concentration of sperma-
tozoa was observed at the 4th fraction which included 36.6% of spermatozoa.

As increasing percoll concentration, the higher motility index was obtained and the highest
motility index (74.2) was obtained at the 5th fraction.

The percentage of B-body bearing spermatozoa following percoll density gradient centrifuga-
tion was decreased from 39.7% to 25.6%.

The sperm population following chromatography by sephadex gel and percoll density gradient
centrifugation was decreased in 1st, 5th and 6th fractions but the reverse was turn for 2nd,
3rd and 7th fractions, and the highest sperm concentration was observed at the 7th fraction
which included 37.4% of spermatozoa.

Motility index of spermatozoa was increased from 77.6 to 79.4 after the sephadex gel filtra-
tion, however it was decreased at all fractions after percoll density gradient centrifugation.
The lowest motility index (33.2) was obtained from the 7th fraction.

The rate of B-body bearing spermatozoa was shown the trend to decrease by the sephadex gel
filtration and the trend was accelerated by the percoll density gradient centrifugation. The

lowest percentage of B-body bearing spermatozoa, 12.0% was obtained from the 5th fraction.
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Fig. 1. Diagram showing the percoit density gradie-
nt centrifugation of spermatozoa. Left tube; before
separation in percoll Right tube; after separation in
percoll
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Table 1. Population of sperm in various fractions after density gradient centrifugation in percoll

Sperm concentration{x10*) in

Recovery
Fractions each experiment Mean )
rate (%)
1 2 3 4
Seminal plasma - - - - 62
1( -1.04) 7 102 15 126 230 117
2(1.04-1.06) 172 216 198 334 487 4.29
3(1. 06-1. 08) 283 626 356 685 1, 966 9.09
4(1.08-1.10) 1,021 1, 840 985 4,019 1, 447 36. 68
5(1.10-1.11) 826 1,225 720 3,020 1, 166 27.01
6(1.11- ) 685 930 638 2,412 1, 166 21.76
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Table 2. Motility index of sperm in various fractions after density gradient centrifugation in percoll

Motility index in each experiment

Fractions Mean+SD
1 2 3 4

Intact semen 72.0 78.1 65. 4 73.0 72.1%£2.4

Seminal plasma - - - - -

1¢( -1.04) 32.0 28.6 25.0 40.2 31.4%2.8*

2(1.04-1.06) 48.2 43.3 48.0 45.0 46.1%0. 9*

3(1.06—-1.08) 54.2 56. 2 61.0 52.0 55.8+1.6%

4(1.08-1.10) 74.0 65.1 67.4 73.0 69.8+1.8

5(1.10-1.11) 74.4 79.1 67.0 76.4 74.212.2

6(1. 11— ) 41.3 76.5 65.0 72.0 71.2%x2.0

* Significantly different from intact semen at p<0. 01

Table 3. Percentage of B-body bearing spermatozoa in various frctions after density gradient gradient

cenfrifugation in percoll

B-body bearing sperm in each experiment (%)

Fractions Mean+SD
1 2 3 4

Intact semen 38.5 37.3 42.1 41.0 39.7%+0.9
Seminal plasma - - - - -

1( —1.04) - 52.0 - 56.0 54.0+1.4
2(1.04-1.06) - 53.2 56. 2 45. 4 51.61+2.6
3(1.06-1.08) 47.1 51.3 50.0 43.0 47.8+1.5
4(1.08-1.10) 36.5 42.0 36.6 38.3 38.3xL1
5(1.10-1.11) 32.3 32.1 30.5 26.3 30.3%+1.2
6(1.11- ) 28.0 26.3 30.1 18.3 25.61+2.2

% Significantly different from intact semen at p<0,0l.
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Table 4. Population of sperm in various fractions separated by both sephadex gel column filtration and
percoll density gradient centrifugation

Sperm concentration (x10*) in

Fractions each experiment Mean Recovery
) 5 3 rate (%)
Intact semen 3,028 5,243 2,012 3, 427 -
First treated sperm 2,282 3,854 1,410 2,514 73.4
Seminal plasma - - - - -
1( -1.06) 112 120 96 109 5.0
2(1.06—-1.07) 195 508 169 290 5.0
3(1.07-1.08) 361 617 205 394 13.6
4(1.08-1.09) 268 402 134 268 18.2
5(1.09-1.10) 194 168 108 156 12. 4
6(1.10-1.11) 167 144 84 131 6.1
7(1.11- ) 607 1,402 418 808 37.4

Table 5. Motility index of sperm in various fractions separated by both sephadex gel column filtration
and percoll density gradient centrifugation

Motility index in each experiment

Fractions Mean+ SD
1 2 3
Intact semen 75.6 78.2 75.0 76.3+0.8
First treated sperm 76.6 78.6 83.0 79.4+1.5
Seminal plasma - - - -
1¢( —1.06) 52.3 47.2 65.0 54.814.3*
2(1.06—-1.07) 55.6 61.2 68.5 61. 7+3.0*
3(1.07-1.08) 48.1 58.0 65. 1 57.0+4.0*
4(1.08-1.09) 45.0 56. 0 58.3 53.1+3.3*
5(1.09-1.10) 39.4 52.2 55.1 48.9+3.8*
6(1.10—-1.11) 30.2 47.0 42.0 39.7+4.0**
7(L11- ) 28.0 30.1 41.5 33. 243, 4**

%, %%  Significantly different from intact semen at p<0.05 and p<0.01
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Table 6. Percentage of B-body bearing spermatozoa in various separated by both sephadex gel column

fittration and percoll density gradient centrifugation

B-body bearing sperm in each experiment (%)

Fractions 1 > 3 Mean+SD
Intact semen 36.3 35.2 42.0 37.8+1.7
First treated sperm 19.0 23.0 22.5 21.5+1.0*
Seminal plasma - - - -
1( ~1.06) - 28.5 - 28.5+0.0**
2(1.06~1.07) 30.0 32.0 26.0 29.3+1. 4**
3(1.07-1.08) 21.2 25.0 19.3 21.8+1.3*
4(1.08~1.09) 16.7 18.3 23.5 19.5+1.7*
5(1.09-1.10) 13.5 12.0 10.6 12.0%0. 6*
6(1.10~-1.11) - 11.8 - 11.8+0. 0*
7(1.11- ) 12.0 13.0 15.5 13.5%0. 8*

%, %%,  Significantly different from intact semen at p<0.01 and p<0. 05
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