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ABSTRACT

Cryopreservation of germ cells from genetically proven animals could be a source of restoration tools from the risk

of extinction or disappearance of wanted characteristics. Using frozen semen, the genetic gains of Korean native cattle

have been increased greatly for 70 years. The preservation of genetic resources as a form of frozen semen straw has

limited availability due to the numbers. To circumvent this weakness of frozen semen, we tested two re-freezing

methods with different initial thawing temperatures using frozen Korean proven semen and rare breed semen from

albino, black and chikso breeders. It has been known that human sperm could resist to cryo-damages by repeated

freeze-thaw cycles, but not for Korean proven bulls number (KPN) or for rare breeds. Total 7 frozen semem from
brindled(2), black(1l), Korean Albino(2) and KPN(1) bulls were used for our research. After thawing straws under
5°C/2min or 37°C/40sec with low temperature water bath and thermo jug, spermatozoa were re-diluted with triladyl

diluents after first thawing and re-frozen. Sperm motilities were compared between animals and treated groups after

re-thawing. Mean values of motility and viability of refrozen/thawed sperm for expansion of the number of straws

were significantly higher in 5°C than in 37°C (P < 0.05). However, the activity of viable sperm thawed at 5°C was

significantly decreased before refreezing. It is estimated that re-freezing of frozen semen from rare Korean native cattle

is possible with resistant properties of survived spermatozoa.
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Table 1. The properties of semen from the rare-breed Korean bulls (Hanwoo).
Name of line Volume of ejaculated semen Concentration Viability Abnormality
(ID number) (ml) (x10%/ml) (%) (%)
Brindle (C006) 55+ 0.8 5 602.0 £ 46.0 90.2 + 3.7° 176 £ 29
Brindle (C12044) 50 + 0.5 5 871.8 + 62.1 912 + 54° 164 + 38%
Black (B013) 7.6 £ 1.1 5 672.0 = 30.3 90.0 £ 42° 17.0 £ 3.7
White (WO001) 24 £ 1.0 3 420.3 + 28.2 95.7 £2.5° 137 £ 25°
White (W004) 5.1 £ 0.7 5 548.0 + 43.8 89.6 £ 6.1° 260 £ 7.0°

With different superscript letters are significantly different (P<0.05).
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Fig. 1. The viability of spermatozoa from a rare breed hanwoo after thawing 37°C for 40 sec.
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C006 C12044 B0O13 W001 Wo0o4 KPN757
m377TC 1st O037TC 2nd

Fig. 2. The effects of 1% thawing at 37°C on the viability of rare breed and Korean Proven Bull spermatozoa from hanwoo after 2™ thawing.
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Fig. 3. The effects of 1* thawing at 5°C on the viability of rare breed and Korean Proven Bull spermatozoa from hanwoo after 2" thawing
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Table 2. The effects of 1% thawing temperature on the rates of hyperactive spermatozoa after 2nd thawing

Name of line

First thawing temperature

% of hyperactive sperm

(ID number) (C)
37 26.8 £ 6.3°
Brindle (C006) a
5 17.5 + 4.5
) 37 1.3 +£15°
Brindle (C12044) b
5 143 + 0.9
37 263 £ 25°
Black (B013) b
5 28.5 + 6.0
. 37 20.1 + 43°
White (WO001) .
5 259 + 4.0
37 200 + 3.1°
White (W004) .
5 19.8 = 14
37 317 £ 3.5°
KPN 757 b
5 19.5 + 3.8
With different superscript letters are significantly different (P<0.05).
Table 3. The CASA results of refreezing treatment on semen of black B013 bulls
Treatment MT PM VCL VSL VAP ALH LIN STR BCF WOB
1" T at 37C 85.5 57.7 82.3 322 57.0 4.4 42.4 56.4 5.7 69.4
Freezing/2nd T 50.8 26.2 51.7 21.4 37.2 2.9 48.4 57.2 33 72.1
1 T at 5C 543 38.1 55.7 21.1 39.9 33 44.8 52.4 4.1 72.4
Freezing/Z"d T 459 29.1 46.7 20.3 34.5 2.8 50.6 58.8 34 74.0

Abbreviation definitions are followed as MT, motile spermatozoa (%); PM, progressive motility (%, > 80 pm/sec and > 60% STR); VCL,
curvilinear velocity (um/sec); VSL, straight-line velocity (um/sec); VAP, average path velocity (um/sec); ALH, amplitude of lateral head
displacement (um), LIN, linearity (%, VSL/VAP); STR, straightness (VSL/VAP); BCF, beat cross frequency (Hz); WOB, wobble (%,

VAP/VCL).
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