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Influence of Glycerol Concentration, Freezing Rate and
Thawing Rate on Survival of Canine Spermatozoa Frozen

J. H. Lee, H. Park, H. D. Park and J. M. Kim""
Division of Food, Biological and Chemical Engineering, Daegu University

SUMMARY

This study was carried out to establish most suitable freezing condition, to evaluate the
different condition of freezing and thawing rates on the viability and motility of frozen canine
spermatozoa. The ejaculated semen was added to obtained 200~400 x 10%ml with extender I
and was cooled to 4°C over 30, 60 and 120 minutes. And then, semen was diluted with extender
IT containing 4, 6 and 8%(v/v) glycerol for 60 min, respectively and packaged in 0.5ml straw,
equilibrated for 30, 60 and 120 min at 4C and cryopreserved in liquid nitrogen vapor at
different distance(3, 5, 7 and 9 cm, respectively), plunged into nitrogen tank. Samples were
thawed by placing straws into 27, 37, 47, 57°C water bath for 120, 20 and 12 sec, respectively.

The results were as follows;

1. The survival and motility rate immediately post-thawing was significantly higher in

samples frozen in 4% glycerol than 6 or 8% glycerol(P<0.05).

2. According to equilibration time at 4°C, the survival and motility rate immediately

post-thawing was significantly higher in samples frozen after 60 min equilibration than 30
or 120 min equilibration(P < 0.05).

3. Freezing in distance of 5 cm from liquid nitrogen yield better survival and motility rate

than the others(3, 7 or 9 cm)(P <0.05).

4. The effect of thawing rate on sperm survival were higher when the thawing was done at

37T for 120 sec(P<0.05).
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Table 1. Modified-test yolk buffer

Table 2. Parameter of fresh semen quality (n=15)

Solution Extender 1 Extender 2 MeanxSD
TES 2.0g 2.0g Volume (ml) 6.8%+ 1.1
Xylose 0.9¢ 0.9g Concentration (X 10%/ml) 244.81+34.7
Citric acid 1.0g 1.0g Motility (%) 94 + 2.7
Gentamycin 1004 (0.1%) 1004 (0.1%) Normal spermatozoa (%) 80.2+ 3.3
Egg yolk 20ml(20%)  20ml(20%)
Glycerol 8ml A BAE Z7] & Glycerol FxolA T2
D.W to 100ml to 100ml T F g W A AEE R 254
oH 66 66 g A7t Table 3¢ Uehd ok 4%9] Gly-
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UErd 23 gol sutels FAAS2RE A8
Bg AL 68+lmlolgon, AE S
2448+347x10%ml, HF FFe LT 94+
27%, F4H Fele) FA F= 802+433%F
eyl J8v o] £(2003)2 mig 1.2+0.3%
10° s, AR5 Aolg WAL, & Bit 3
ek 34+1.2ml, mig 260+91.2x10°, SEAL
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Table 3. Survival rate and motility of sperm according to different glycerol concentration

Glycerol concentration

Survival rate (%)

Motility rate (%)

4% 68.8+7.4° 73.2+8.3"
6% 25.4+92° 64.0+8.7°
8% 142+4.4° 59.2+9.1°

® Values with different superscripts within column are

significantly different(p<0.05).
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Table 4. Survival rate and motility of sperm according to freezing rate to 4C

Time to 4C from room

Survival rate (%)

temperature (min)

Motility rate (%)

30 60.6+8.0° 64.8+8.5°
60 70.6£6.8" 72.8+8.4%
120 62.6+£9.2° 67.6+9.1°

® Values with different superscripts within column are significantly different(p<0.05).

Table 5. Survival rate and motility of sperm according to holding time

Holding time (min)

Survival rate (%)

Motility rate (%)

30 53.6+7.5° 61.6+11.7
60 71.4+7.3° 746+ 7.5%
120 68.0+£7.4° 69.0+ 7.9°

* Values with different superscripts within column are significantly different(p<0.05).
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Table 6. Survival rate and motility of sperm according to freezing rate

Height (cm)

Survival rate (%)

Motility rate (%)

3 43.8+7.2° 57.0+8.4°
5 77.0+7.0° 80.2+6.3"
7 63.4+8.5% 64.846.1"
9 37.2+45.3° 63.0+5.0"

abc

747+ 3,5, 7 B 9 eme] Ao AAAZ Fol F
AL AAEES o BA AFE 2 FA
3k A7t Table 60 VeRY Sivhk HA1A 49
EWAA 5 cme] Folol M FAE AANE o A
£g U AL 77 77.017.0, 80.2+6.3%FA]
3, TEE 9 em FololA A4S AAE FET &
oA & AEALH &5 el N A
o] A A drHOZ oL HE WHE JA AL
HEHAA 4~6 cm FO)oA straws FHOZ of
1087F A X A7 A 1M Andersen, 1975; Morton, 1988;
Strom, 1997), straw & A AL ER) FHo=E
IAT Fo 3GAZ SPAA FHE EEI=
HHA (Rota, 1999; Strom, 1997)0] d&] o] &5 1 3l
=4 °o]& Wi sty avke) ANt 2E e
stch. Pena 5(2000)2 A Ao FHoZ FH
S AN FEY $HOE HAAT ZAM H
AELE Baglon, o)y strawe] Fo|7t AAH
22 RE dome] AgoA FEE AT 9 /9
A w2 AAE 43tk Smith(1994)= T 3
MY g Abgste) AAHA BH SJoA 15, 4 &

Values with different superscripts within column are significantly different(p<0.05).

8 inch FolollA F2S AAE & ~10TA -30
T Atolol X B -83Te B &E 33AE o
3l F 7HE B 254 Eigdt

6. Bl Al 22t Azl E FXte Y&
g % 234
A7 HAA L BEH ARAE §I5H
S o gL A WE AR =g
2 =46 #3 A7} Table 70} e Tk
G A stawS 37CAA 1202 E9 %L W A
Zte] AEE R T4l Zz 77.047.0, 80.2+
6.3%ZA 47TCoA 202 EoF = 2HT B
AEES UeioY g8 F 284S

%
o7t Tk AAY AEE 2 LEHL
P

o
5% 0 §ASES B G310 Mazur 5,
1985; Foote, 1964; Oettle =, 1986). 831 A] Olar
(1984)2 straw 75T 9] L5 A gallste Ao
33CAAN FastdE W BHoh 52 +54L, Yubi
£(1984)3} Smith £(1994)2 37CoA &353R

Table 7. Survival rate and motility of sperm according to thawing rate

Thawing temperature (C)
/Thawing time (sec)

Survival rate (%)

Motility rate (%)

27 /120 58.6+8.7° 59.849.3"
37 /120 77.0+7.0° 80.2+6.3
47/ 20 54.4+8.0" 53.0+9.1°
57/ 12 40.2+3.1° 45.8+8.2°

™ Values with different superscripts within column are significantly different(p<0.05).
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