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ABSTRACT

The objectives of this study were to investigate the effects of trehalose as a cryoprotectant for porcine freeze-dried

spermatozoa, to find the optimal freeze-drying time and storage periods of freeze-dried spermatozoa, and to find out

pronuclear formation rates, cleaved rates, and embryo development through intracytoplasmic injection of freeze-dried

spermatozoa on porcine oocytes. The survival rates of spermatozoa after freeze-drying with trehalose treatment were

significantly higher than those of them without trehalose treatment (p<0.05). The highest survival rates were found

at 75 mM trehalose treatment. The longer storage periods after freeze-drying seemed to have a lower survival rates.

Development in culture of pig by ICSI with trehalose treatment were significantly higher than those of them without

trehalose treatment (p<0.05). Shorter freeze-drying time of spermatozoa was resulted in the highest cleaved rates and

embryo development.

(Key words : trehalose, porcine, freeze-dried spermatozoa, survival rates of spermatozoa, cleaved rates, and embryo

development)
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Fig. 2. Survival rates of pig freeze-dried spermatozoa for various trehalose concentrations and storage periods. T1 : HEPES with 10%
FBS, T2 : HEPES with 10% FBS and 25 mM Trehalose, T3 : HEPES with 10% FBS and 75 mM Trehalose, T4 : HEPES
with 10% FBS and 125 mM Trehalose. ~° Percentages with different superscripts are significantly different(p<0.05).
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Table 1. Pronuclear formation of pig oocytes following intracytopla-
smic injection of freeze-dreid spermatozoa

No. of oocytes

Treatment g 1PN 2PN 3PN
Control 31 6(19.3)°  20(64.5"  0(0.0)
Tl 35 18(51.4)*  6(17.1°  0(0.0)

T2 30 9(30.0)" 11(36.6)°  0(0.0)

T3 27 10(37.0)®  9(33.3)>  0(0.0)

T4 31 10322 11(35.4)°  0(0.0)

*7¢ Percentages with different superscripts are significantly
different(p<0.05).

: HEPES with 10% FBS.

: HEPES with 10% FBS and 25 mM Trehalose.

: HEPES with 10% FBS and 75 mM Trehalose.

: HEPES with 10% FBS and 125 mM Trehalose.
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Table 2. Development in culture of pig by ICSI using spermatozoa freeze-dried under various trehalose concentrations for 24 hour

No(%). of embryos that developed to

No. of oocytes No(%). of cleaved

Treatment’ ) 48 h 120 h
examined oocytes at 48h
2 cell 4 cell 8 cell Morular
Control 117 81(69.0)* 51(43.5)" 20(17.0) 10(8.5) 0(0.0)
Tl 103 18(17.4)° 9( 8.7)° 9( 8.7)° 0(0.0)° 0(0.0)
T2 117 46(39.3)° 36(30.7)" 10( 8.5)° 0(0.0)° 0(0.0)
T3 95 30(31.5)™ 28(29.4)" 2( 2.1 0(0.0)° 0(0.0)
T4 108 39(36.1)™ 28(25.9)® 6( 5.5)° 5(4.6)° 0(0.0)
*7¢ percentages with different superscripts are significantly different(p<0.05).
" T1 : HEPES with 10% FBS.
T2 : HEPES with 10% FBS and 25 mM Trehalose.
T3 : HEPES with 10% FBS and 75 mM Trehalose.
T4 : HEPES with 10% FBS and 125 mM Trehalose.
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Table 3. Development in culture of pig by ICSI using spermatozoa freeze-dried under various trehalose concentrations for 12 hour

No(%). of embryos that developed to

No. of oocytes No(%). of cleaved

Treatment” . 48 h 120 h
examined oocytes at 48h

2 cell 4 cell 8 cell Morular

Control 34 24(71.0)* 14(41.1) 8(23.5)" 2(5.8)° 1( 2.9)*
T1 31 9(29.0)¢ 9(29.0)* 0( 0.0)° 0(0.0)° 0( 0.0)°

T2 32 13(40.6)™ 11(34.3)" 1( 3.1)° 1(3.1)° 2( 6.2)™

T3 27 9(33.3) 8(29.6) 1( 3.7)° 0(0.0)° 2( 7.4y

T4 30 15(50.0)° 11(36.6)* 4(13.3)® 0(0.0)* 3(10.0)°

T1 : HEPES with 10% FBS.

T2 : HEPES with 10% FBS and 25 mM Trehalose.
T3 : HEPES with 10% FBS and 75 mM Trehalose.
T4 : HEPES with 10% FBS and 125 mM Trehalose.
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Table 4. Development in culture of pig by ICSI using spermatozoa freeze-dried under various trehalose concentrations for 4 hour

No(%). of embryos that developed to

No. of oocytes No(%). of cleaved

Treatment” _ 48 h 120 h
examined oocytes at 48h

2 cell 4 cell 8 cell Morular

Control 29 23(79 ) 12(41.3)™® 6(20.6)" 5(17.2)° 6(20.6)"
T1 34 11(32.3)° 8(23.5)° 3( 8.8)° 0( 0.0) 0( 0.0)°
T2 30 15(50.0)° 12(40.0)™ 3(10.0) 0( 0.0) 1( 3.3)™

T3 32 18(56.2)° 15(46.8)° 3( 9.3)° 0( 0.0)° 2( 6.2)

T4 31 18(58.0)° 15(48.3)" 2( 6.4)° 1( 3.2 3( 9.6)°

"¢ percentages with different superscripts are significantly different(p<0.05).

" T1 : HEPES with 10% FBS.
T2 : HEPES with 10% FBS and 25 mM Trehalose.
T3 : HEPES with 10% FBS and 75 mM Trehalose.
T4 : HEPES with 10% FBS and 125 mM Trehalose.
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