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Freezing Methods of Canine Semen to Achieve Good
Post-Thaw Viability of Sperm

Dong-beom Ji and Yong-jun Kim'
College of Veterinary Medicine, Chonbuk Nuational University, Chonju 561-756, Korea

Abstract : These studies were performed to investigate the freezing conditions to achieve good post-
thaw viability of sperm and the practical methods of artificial insemination with frozen canine semen.
Semen were collected from nine male dogs which had been proved to be fertile in the past and the
semen were treated for freezing procedure. Post-thaw motility and viability of camine sperm were
evaluated to investigate individual tolerance of freezing, difference among [reezing extenders, dif-
ference among freezing equipments and freezing conditions, difference beiween fast and slow cooling
rate, difference according to different glycerol concentration, effect of seeding on post-thaw viability,
difference according to cutting part of straw, difference according to thawing temperatures, and dif-
ference according to media added to thawed sernen. Thawed semen for insemination were added with
equal volume of canine capacitation medium (CCM) and the volume of semen and the number per
insemination were adjusted as 2-3 ml and 20-30 X 107, respectively. The semen were inseminated in
vagina using balloon catheter and embryos were collected from 9 to 11 days after the second Al to

determine fertilization.
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Table 1. Composition of semen extender

Extender

Foote Hannover
Component

Sweden

Tris base 3.03g 24g Trscittate 3.028 g
Citric acid 169g 14g Ciugcacid 1.78 g
Glucose 125g 08g Fructose 125¢g
Na-benzilpenicillin 0.0119g 0.06g

Streptomycin 0.1g Otg

Egg-yolk(powder) 20¢g 20¢g 20¢g
Glycerin 5% 3% 6%
D.W 100ml 100 ml 100 md
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Table 2. Individual semen analysis for raw and frozen-thawed canine semen

o Raw semen Frozen-thawed semen
Individual No. of -
identification ~ collection  Viability(%) Abnormality(%)  Viability(%) Iﬁﬁﬁ;“(‘% mﬁtvlir:;%;)

A 11 §9.55 16.00 48.45 70.00 45.00
B 6 85.00 15.67 9.67 48.33 22.50
C 3 88.00 15.00 50.70 70.00 50.00
D 3 85.00 18.00 17.00 60.00 25.00
E 4 88.75 15.50 40.00 60.00 30.00
F 3 88.00 15.50 22.50 45.00 27.50
G 5 88.75 10.00 35.00 50.00 25.00
H 4 89.50 15.00 15.00 40.00 20.00
1 3 90.50 14.00 25.00 50.00 35.00

Mean 47 88.17 14.96 29.26 5481 31.11

A: Tosa(45 kg), B: Mixed(30 kg), C: Pointer(35 kg), D: Poodle(3 kg). E: Shitzu(3 kg), F: Poodle(3.5 kg),

G: Maltese(3.5 kg). H: Yorshire Terrier(3.2 kg), [: Mixed(17 kg).
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Table 3. Assessment of thawed characteristics and hypoosmotic swelling(HOS) values for the canine semen frozen

according (o different freezing extenders(%, mean=SD)

Semen extenders

Sperm characteristics HOS-v
Foote Hannover Sweden
Viability 32.00+17.51 30.00+10.54 40.00=15.63
Maxmum motility 55.00£14.53° 60.50+8.64° 70.50£7.25°
Average motility 31.80+12.03 37.00+7.89 41.50+8.83
HOS-v 28.10£14.29 31.60+13.99 35.40x13.08

a, b: Different superscripts denote significant differences within rows(p<0.05).

HOS-v: HOS-values

BmelabotetE x| A 174, A2E, 2000
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Table 4. Assessment of thawed sperm characteristics and HOS values for the canine semen frozen according to different
freezing methods(%, mean+SD)

Freezing methods

Sperm characteristics HOS-v - -
Programmable freezer  polystyrene freezer  Deep freezer using methanol
Viability 46.00£10.04* 43,2540 .88 12.88+11.73°
Maxmum motility 70.00£8.02* 68.13+5.94¢ 58.13=13.08°
Average motility 41.25+£6.94* 40.63£8.21¢ 25.63+7.26
HOS-v 47.38+16.33 43.75+£16.66* 21.13+7.86°

a, b: Different superscripts denote significant differences within rows(p=0.05).
HOS-v: HOS-values
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Table 5. Comparisons of thawed sperm viability and HOS values between fast and slow cooling rate(%, mean+SD)

Freezing methods

Sperm characteristics HOS-v Programmable freezer Polystyrene freezer
Fast Slow Fast Slow
Viability 53.33+7.53° 38.3346.06" 50.00+6.32 48.33+8.76°
Maxmum motility 76.67+4.08° 67.50£2.74" 75.83+4.92° 74.17+4.92*
Average motility 53.33%7.53° 37.50£5.24° 51.67+7.53° 50.83+11.58*
HOS-v 58.00£9.27 48.83+9.24 60.67+8.14 55.17+13.67

a, b: Different superscripts denote significant differences within rows(p<0.05).
Fast: Fast cooling rate

Slow: Slow cooling rate

HOS-v: HOS-values

Table 6. Thawed sperm characteristics and HOS values of the semen frozen with different concentration of glycerol in
semen extender(%, meantSD)

% of Glycerol in semen extender

Sperm characteristics HOS-v
3% 5% 7%
Viability 7.67+6.65" 23.89x15.57° 23.44+15.80°
Maxmum motility 46.67+24.87 65.56+11.02 61.11+11.93
Average motilily 20.00+11.99 32.22+11.76 28.89+10.54
HOS-v 30.56+15.34 46.11+15.04 40.78x14.64

*Semen extender: Sweden extender
a, b: Different superscripts denote significant differences within rows(p<0.05).
HOS-v: HOS-values

Korean J Vet Clin Med Vol. 17, No. 2, 2000
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Table 7. Effect of seeding on sperm characteristics and HOS values after thawing between fast and slow cooling rate(%,

mean+SD)

Cooling rate

Sperm characteristics HOS-v Fast Slow
Seeding Non-seeding Seeding Non-sceding
Viability 44.67+16.81 42.50£16.96 42.17+17.03 38.86+18.77
Maxmum motility 70.83+5.85 66.67x12.11 65.83x15.94° 55.50£17.25"
Average motility 49.17x14.63 44.17+14.63° 39.67x16.57 38.83+15.75
HOS-v 50.00+£15.74 48.50+15.22 50.17+18.86° 44.50+16.42

a, b: Different superscripts denote significant differences within rows(p<0.05) by each cooling rate.

Freezing equipment: polystyrene freczer
HOS-v: HOS-values
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Table §. Assessment of thawed sperm characteristics according to different cutting part of straw(%, mean=8D)

Sperm characteristics

Cutling part of straw

Tip 1/4 172
Viability 8.44+3.28° 24.56x13.63 35.60x15.10°
Maxmum motility 52.22+12.28 61.67£17.68 67.80+12.30
Average motility 32.22x17.46 39.44x10.74 40.00£10.90

a, b, cr Different superscripts denote significant differences within rows(p<0.05).

SRl abEelghE A, A7, A2E, 2000
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Table 9. Canine sperm characteristics thawed according to different thawing temperatures(%, mean£SD)

Time afler thawing

Sperm characteristics

Thawing temperature

Viability Maximum motility Average motility
75°C, 10 ses 44.67x12.59 70.83+6.65% 47.50+12.94
Immediately 30-35°C, 30 sec 38.83x£13.04 65.83+4.924 41.67x11.69
18-20°C, 3 min 25.16x15.51 53.00£10.49° 32.50£16.05
75 °C, 10 ses 41.67+15.38 69.17x10.21° 45.00+13.78
After 1 hour 30-35°C, 30 sec 35.00+£15.17 61.66x8.16° 40.00£13.04

18-20°C, 3 min

24.17+16.86

50.83+11.14° 33.33+12.52

A, B: Different superscripts denote significant superscripts within columns(p<0.01),
a, b: Different superscripts denote significant superscripts within columns(p<0.03).

Table 10. Result of fertilization by artificial insemination* with canine frozen-thawde semen

Semen Analysis at

Altmean %) No. of  No.of Al Indjvidual Embryos collected after Al Result
— sperm/Insem. (times)  female

Viability MM 2cell 4cell 8cell Morula Degencrated Total
200 60.0 300 30107 2 1 2 1 3 Fert.
225 63.0 325 20107 2 2 1 1 i 1 4 Fert.
227 633 350 20%107 3 3 4 4 Fert.
46.7 72.0 367 25x107 3 4 2 1 3 Fert.
36.7 60.0 283 20%x107 3 5 1 1  Fert.
35.5 625 336 20x107 2 6 - Non-
Fert.

Mean 30.7 63.8 327 15

Rate of fertilization 5/6(83.3%)

MM: Maxinum motility AM: Average motility Fert: Fertilization

*: Insemination was done by in-vagina infusion method.
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Fig 1. Four two-cell canine embryos collected from a bitch
on day 9 after artificial insemination with frozen-thawed
semen.
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