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Effect of Season on Testis Function and Freezing and
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SUMMARY

This study was conducted to observe seasonal and individual changes in semen characteristics
and sperm freezahbility, and sperm penetration into zona-free hamster eggs in Korean native
goats, Buck response and change in semen characteristics to electrical stimulations was
evaluated for four seasons throughout 2 years and percentage of motile sperm and normal apical
ridge acrosome was investigated after equilibration and thawing for 4 seasons with 5 bucks.
Sperm penetration rate was evaluated for 4 bucks.

1. Probe insertion at depth of 7cm and repeated stimulation for 3 sec was more effective (P <0.

05) in buck response and semen collection than those of other conditions,

2. Semen characteristics from electroejaculation was significantly(P<0.05) higher in spring
and fall for semen volume, in spring and summer for sperm concentration and in fall for
sperm motility than those in other seasons, respectively. However, there were no differences
in total sperm among seasons,

3. Buck response to electrical stimulation showed significant difference(P<0.05) among
individuals in all 3 seasons except winter. Significant individual difference in semen volume
was only in spring and summer, but there was no individual difference in sperm concen-
tration and total sperm in all season.

4, Washing of semen before freezing treatment was greatly(P<0.05) beneficial to sperm mo-
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tility after thawing, no matter whether ejaculates exhibit egg yolk coagulation or not,

5. Sperm motility after glycerol equilibration was significantly (P <0.05) low in summer semen

and motility after thawing was greatly(P<0.05) higher in winter semen than in other

seasons. Freezability of unwashed sperm was significantly difference among bucks, but a

yearly freezability of washed sperm after chilling and thawing were no differences among

bucks and percentage of normal apical ridge acrosome were not different among seasons and

bucks.

6. There was no significant difference in sperm motility after thawing between egg yolk levels in

summer, although 20% level gave more higher motility than 5% level,

7. In summer, 3.2% glycerol and 3-h equilibration gave greatest percentage(P<0.05) of sperm

motility and normal apical ridge acrosome after thawing.

8. Sperm penetration rate into zona-free hamster eggs was not different between bucks and

seasons.

Overall, it is concluded that to obtain maximum sperm output and successive semen freezing

by electroejaculation method, buck selection with good response in all season could be basi-

cally considered and that seasonal effect on sperm freezahility was more greater than that of

individual bucks,

(Key words ; semen characteristics, sperm freezability, penetration rate, electroejaculation,

native goat)
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Table 1. Characteristics of semen collected with different rectal probe insertions and electrical

stimulations in summer

Probe

Electrical stimulation Semen characteristics
insertion{cm) Period" Frequency iVolume Concentration Total sperm Motility
(sec) To 1st sjac.  Total? (ml) (10° /ml) (10%) (%)
7 3 49+23 12.5%2.6° 0.9%05 3.54%1.62 3.18+2.33 80.8%16.8
6 3.5+1.1 9.5+£2.9° 0.6+0.4 2.21+1.03 1.40+1.82 78.5+11.6
10 3 6.6+£3.4 158%2.2¢ 0.7%£0.5 2.14%2.11 1.82+£2.70 78.0+16.4
6 47+1.6 8.7+3.3 0.8%0.3 2.30%1.50 1.80+1.44 73.6%17.5

1) Rest period between electrical stimulations was 3 to 6 sec.
2) Total frequency was added up from 1st to last stimulation unshowing ejaculation in spite of

3 consecutive stimulations,

ab<Means with different superscripts in a column differ (P<0.05).
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Table 2. Seasonal variation in semen characteristics in electroejaculation

Semen characteristics

Season Volume Concentration Total sperm Motility NARY
(ml) (10° /ml) (10%) (%) (%)

Spring 1.3+0.4 2.41+0.97® 3.07%1.59 84.4+ 8.9° 81.5
(33)% (40) (52) (1)

Summer 1.0+0.5 2.67+1.43° 2.79+2.17 82.8+12.1° 81.7
(52) (54) (78) (15)

Fall 1.3+0.4 1.85+0.74% 2.28%11.11 90.7+ 5.0¢ 86.5
(35) (40) (49) (6)

Winter 1.24+0.4 1.60+0.77¢ 1.94£1.13 86.5+ 6.7° 87.4
(33) (48) (58) (8)

1) NAR : Normal apical ridge acrosome of sperm,

2) () :Coefficient of variation.

abc . Means with different superscripts within same column differ(P<0.05).

Table 3. Individual variation in response of electrical stimulation and semen characteristics

Stimulation frequency

Semen characteristics

Season Goat
No. To lstejac. Total? Volume Concentration Total sperm
’ (ml) (10° /ml) (10%)
Spring 1 4.5% 15.62° 1.6(24)° 2.24(29)% 3.35(28)
2 3.8® 14.8> 1.1(39)® 1.92(43) 2.08(69)
3 5.6 17.0 1.1(33)® 2.75(44) 3.13(60)
4 4.6% 14.7% 1.1(13)° 2.29(51) 2.41(53)
5 2.8° 13.2¢ 1.5(73)? 2.66(31) 4.00(48)
Summer 1 2.9 10.6b 1.2(35) 2.24(39) 2.58(61)
2 3.8> 10.6° 1.0(53) 2.88(46) 2.95(84)
3 6.9 13.6? 0.7(70} 2.38(67) 1.71(79)
4 5.7% 14.3 1.0(38) 2.72(64) 2.80(74)
5 3.9 13.22 1.2(58) 3.20(46) 3.90(76)
Fall 1 2.7° 10.7° 1.5(33)2 1.56(29) 2.37(52)
2 3.7 10.7° 1.0(35)° 1.71(50) 1.63(55)
3 4.7 14.0° 0.9(31)° 2.21(56) 2.02(63)
4 2.7° 12,78 1.3(29)® 1.91(27) 2.56(51)
5 2.9° 9.9 1.4(26)® 1.84(15) 2.80(24)
Winter 1 3.0 10.0 1.4(19) 1.62(40) 2.25(50)
2 5.0 13.3 1.0(28) 1.47(35) 1.47(49)
3 4.0 15.0 1.0(37) 1.95(63) 2.30(86)
4 3.0 11.0 1.1(25) 1.60(57) 1.85(54)
5 2.8 14.5 1.4(43) 1.35(51) 1.85(43)

1) See footnote in Table 1.
2} () ;Coefficient of variation
abc - Means with different superscripts within same columns and seasons differ (P <0.05)
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Table 4. Effect of semen washing on sperm mo-
tility before and after freezing

Sperm motility (%)

Semen  Washing
coagulation  (1x) Before  After freeze-
freezing thawing
+ - 225+14.8°  0.8+1.9°
+ + 55.8%+12.1° 32.5+19.42

- + 69.2+13.1* 37.5+18.6°

b {Means with different superscripts within same
column differ (P<0.05).
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Table 5. Individual variation in motility of
washed and unwashed sperm after
freeze-thawing in summer and fall

Goat Sperm motility after thawing (%)

No. Unwashed Washed Total
1 34.0+£15.22 34.0£ 25, 1 35.2+21.2
2 11.0% 2,220 45.0x25.5 28.0+24.7
3 8.0+ 2.7 26.0+14.7 17.0x13.8
4 3.4+ 2.2° 20.0x£15.0 11.7£134
5 25.0£17.0% 41.0£20.7 33.1%£19.7
6 - 43.3+£23.1 -
7 - 35.0+21.2 -
8 - 225+ 3 5 —

ab: Means with different superscripts in a column
differ (P <0.05).

Table 6. Individual and seasonal variation in sperm motility before and after freezing

Freezing or Goat Season
thawing No. Spring Summer Fall Winter Average
Before 1 54.3 80.8 55.0 70.7 60.3£22.2
freezing 2 32.5 75.0 66.7 60.0 54.5+21.6
3 40.0 70.0 66.7 65.0 51.8£22.7
4 42.9 75.0 60.0 65.0 54.3+23.1
5 45.7 40.0 76.7 65.0 54.3%£26.5
Average 44.1422.4* 68.0x21.0* 65.0x19.9° 64.0+12.6°
After 1 32.9 5.1 26.7 40.0 28.6+18.7
thawing 2 8.8 15.0 41.6 50.0 26.41+25.3
Oh 3 24.3 10.0 21.7 40.0 23.9+20.9
4 10.0 5.1 31.8 35.0 17.5£16.9
5 20.3 10.1 25.0 40.0 20.0£16.0
Average 19.1+17.4° 9.0+ 7.3F 29.3%x21.4> 41.0+16.0?
2h Average 7.7%£11.3 0 13.5+5.7 16.0+10.7
4h Average 0.4+ 1.2 0 4.5+4.3 4.1+5.1

ab: Means with different superscripts within same rows dlffer (P<0.05).
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Table 7. Individual and seasonal variation in normal apical ridge acrosome(NAR) of after

freeze-thawing

After thawing Goat Season*
(h) No.  Sorme Fal  Winter Average
prmg a inter

0 1 40.0 43.5 36.5 31.5+17.3
2 28.3 40.5 34.0 28.0+£17.4
3 43.7 45.3 29.5 31.5+18.6
4 27.0 27.0 34.0 23.1+14.5
5 29.3 31.0 36.5 25.0+19.3

Average 33.7+16.0 37.5+10.0 34.1+£3.7
2 1 27.0 19.5 24.0 18.7£12.6
2 20.0 23.0 29.0 18.3x14.2
3 34.3 23.5 21.5 16.7+13.4
4 19.3 10.5 22.5 16.4+14.0
5 18.0 18.0 21.5 14.8+12.5

Average 23.8+£13.1 18.9+8.9 23.7+3.4

4 Average 13.12 8.5 9.8+8.3 23.7%£3.4

*Percentage of NAR in summer was not investigated because motility after thawing was very low {<15%).
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Table 8. Effect of egg yolk on sperm motility
before and after freezing in summer

Sperm rm motility (%)

Egg volk(%)
58y ? Before freezing After freezing
5 46.0£29.1 8.5+10.0
10 34.5+19.8 14.3+14.5
20 37.0+16.5

17.7+15.4
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Table 9. Effect of glycerol level and equilibration time on sperm motility normal apcal ridge(NAR)

acrosome before and after freezing in summer

Glycerol Sperr; motility (%) NAR(%)
Level Equilibration Before freezing After freezing(h) After freezing(h)
17 -
(%) (h) (h) 0 5 0 2
3.2 1.5 30.0+6.3 23.3+10.3 17.0+5.5" 28.3% 5.9 15.7+8.8®
3 75.8+6.6 36.7+10.3 15.0%5.5° 4324105 17.0£4.7%
6.4 1.5 76.7+9.8 2.7+ 75  6.7x2.6° 32.0+ 41> 6.7+8.6°
3 74.2£6.2 30.0+11.0 14.2+6.6™ 35.6+ 6,3 12.0+8.5°
abc: Means with different superscripts within same column differ (P<0.05).
Table 10. Penetration into zona-free hamster eggs by fresh and frozen thawed sperm
Goat Fresh sper;ﬂ- Frozen-thawed sperm
No. e T T ‘* - S Total
Summer Winter Winter
1 2/18(11.1)* 2/16(12 5) 1/16(63 5/50(10.0)
2 1/19(5.3) 1/15(6.7) 0/14(0.0) 2/48(4.2)
3 0/15(0.0) 1/27(3.7) 0/14(0.0) 1/56(1.8)
4 1/24(4.2) 1/17(5.9) 1/13(7.7) 3/54(5.5)
Total 4 /76(5.3) 5/75(6.7) 2/57(3.5) 11 /208(5.3)

* No. of eggs penetrated /no. of eggs examined(%).
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