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AR LLER Lactose-egg yolk (LEY) extender ~ Beltsville thaw solution (BTS) ~ Kiev i
Androhep 5 VYR fE SRR A 78 @ BROR I ok 2% i B SR 28 - SEBRARJHRE VIR - SPEg4EER 2.5
B BERRALIE SR A5E 8 BH - ERIUHT R IO T o BRI B - WEEFAN BB IR AU TG R - KT
FEE T - MR IE IS EE CE R - R REUR - (L] LEY BB - $HivE F17E
R NGRS W DOEATHE S 115 BREEABEA] BTS » Kiev Bl Androhep Z£FREENK (P
<0.05) ; M BTS fRHMERR - B BRI R TG ~ TG T ~ KO
EIE )T EE BN Kiev BB (P<0.05) -
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FIERSIRGEETT A LR T2 FE AN 543 (Yeste, 2008) » {Hi@BRIRAYHEE AN A0 - -
R RIFE A SRR I A AE SR BR AR RS 1710 R~ ZIGRE ~ AP EBSHT R EF M (Almid
and Hofo, 1996; Johnson et al., 2000; Bolarin et al., 2006 ) - JI &G IRZ A E AR S - 505
BB - EERH BRI - BRAFEOT RIS 2K Ry ks (Zeng and Terada, 2001) - fE{SHSHH
IR — B DA RS R e - L RR SR R R AR R 12 BRI OB AR PTG B o W 8 R AL B 4R
& BENEA IR K Z R (Hammerstedt ef al., 1990; Purdy, 2006 ) - WF2EER @ fEEGEFE
TAAEREE S ENG TG R ZIKFE (Cordova-Izquierdo et al,, 2006) - HATRBHERAIIISE - K5
HAEPREH QRN » AERERETAITFEAH B A » DIBHEEREEM L2 FET RN E -

K116 J1. 2 8 53 LU VF Ry a AL RS 7 B 2 #5845 (Johnson et al., 2000) - {E#fEHIE K&K T
W2 ST B S H Nk - R B RE T MER (5 - (H R 8IMEoR - HEMEMERE (Vyt et al,
2004)  WFSCEE R HEIE R 2 JJAHRAE RN S (Linford et al., 1976; Kommisrud et al., 2002) -
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FEIR I HTECASAZH (CASA, computer-assisted semen analysis ) FE{Z i FI1E AJEFE T-HURTSE
AT » WEEER T IEEEREZIEEG 2 Y)MHE] (Marshburn ef al., 1992; Barrat et al., 1993;
Larsen et al., 2000) ; F¥R5r M EIEFEFERS TOIFSE/ MG —B0UKER (Holt et al., 1997; Vyt et
al., 2004) - AR RE 2 PORRTHERTE )T - A EiRE A BRI 2 2R » R R HEiR
ZE R EEZE R ( Amann and Katz, 2004) -

AR B PR H AT 0 i R MR R » AR 2 IR EY 37°C, 7 /NI - RERHETT
FEFEEER - G0 ~ POERTE G 1 3T - DU D S BRI B - JIRERR L FE 1o S
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I. FEIZ ISR

PREEZ R WGEIURIFEER 7 - RFARRE IR MBS - 1] BTS (4R 1) EITHIKWE - W
BERRAE 3 /NRFPIR AR 15°C » SRR 15°C, 800 X g BELy 10 4388 - KRR BRSNS B
Bl (1) (119 lactose Jz 20% egg yolk) mL Mk - RGBS HMmER (1) (11%
lactose, 2096 egg yolk, 99% glycerol and 1.59¢ Equex STM ) mL FEEiEHE - FE&GE 2 /NS AIE
5C BN TRy 1 X 10° cells /mL - RS ANSERLS KSR 5 mL 258 - I DIVBIB SR
BTG - ARG R ER BN BRI (Tce cube 14S » Minitub) A » ST B2 KBRS
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H71% (Westendorf ef al., 1975; Bwanga ef al., 1991) -
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Table 1. The composition of boar semen extenders for thawing

Components LEY* BTS? Kiev® Androhep*
Egg yolk (mL) 20

Lactose (mL) 80

Glucose (g/L) 37.0

EDTA (g/L) 1.25

Sodium citrate (g/L) 6.0 3.7 8.0
Sodium bicarbonate (g/L) 1.25 1.2 1.2
Potassium chloride (g/L) 0.75

HEPES (g/L) 9.0
BSA (g/L) 2.5
Gentamicin sulfate (mg/L) 300 300 300 300

b pyrsel and Johnson, 1975.
¢ Johnson et al., 1982.
4 Waberski ef al., 1994.

IR » BT 2 il fE ] CASA (VideoTesT-Sperm 2.1, VideoTesT-Metel, Russia) »
HAFERN 5 ¢ L SFEEBERZBIIER Makler counting chamber ( Makler, OC, Microcell
etc.) TS - MG JIFRECEHK WHO (World Health Organization ) 2 AEHE - 1.4835 J75E £ Kl
RS EHEER VAP > 10 pm/sec » 2. RpiHE=75JJ (rapid progressive motility, RPM ) & # s flliufs
=R VAP > 25 pym/sec 5 SRR Ry 37°C o fEIERZ ISR SRR Fr > DUFHAL - e R
(eosin-nigrosin ) FLRIFETTHLE » PR EHZIR BT 400 RFEEE T 8ike - 2 Gl B RIAER
TR T o H—HFETE 200 SR T 0 W DATE RS T-BRBR DAURERS T80 BBHS T- 27063 -

V. ifE AT

FES BRI R R ORI 1% - BFELR 37°C, 7 /NEE > AEAFRIRE 1 /NRFERAEHAETE R - f
677 ~ AtEEIE 17 0 BB BRI DA — MR 120 (General Linear Model Procedure, GLM ) ¢ &f
#0 % #BUHIE Y (Duncan’s New Multiple Range Test) GRS MR P L 3%
HEEFEME (SAS,2005) -
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FEE R EL A ZLEN Y - FERRS T H I BIBR IR AU (Grossfeld et al., 2008) - AIEFEW
pH ~ BEFI8RT - B BB RS i B L R D RE B R (IR 2 8L (Watson, 1990) < HiE
FHEFEREEE R A ENRNE MRS R 2R R EF R RS R HElA
THFEE MBS - RIET N RMBRR SR ER IS - (FRaER BRI 2 -

AR 2% 2 KSR BE A LEY ~ BTS -~ Kiev Eil Androhep S5 VUFE A [FIFGEIK » A EMEEE R
37°C EFE 7 /N RS/ NSEETRE WEEBEEE TEEE  BTET - BTk
HERTAERIE 15 - FER AR 2 R - 3R 2 ZHREREUR - RIS T HEEE - BT
G~ s E S I EBEEE R (P <0.0001) -« SeERfSEiE - AFBRESHRE
HARTE » (e 2 KSR eI 2 g =5 (Kommisrud ef al., 2002; Hernandez ef al., 2007) -
Waterhouse et al. (2004) PRy RNEREML 25 > WREMRFE SIS L KR 2R » BUP BN T 5
ZRFHERTEL o 2 TS IR TR R FT LU BR AR R » A0 37°C BHE 7 /NEE o RS RS TR R R
M A B W R /R B A 72 5 (P < 0.0001 ) - JiLEd Estienne et al. (2007 ) Ei Dube Charlotte
et al. (2004 ) FTERERIEMRRE G IR REIFRAR 2 AR — 2 - NEIFEERAREERR LEY ~ BTS ~ Kiev Bi
Androhep #H - FHR MR BB 72 (P < 0.0001) - FEENEfRHRMERR Z g B A 22
2o GO 0 FRER R IR BB LEY » BTS » Kiev Bl Androhep #HZ K5 MEIRIRE 2
#at7ES (P <0.01) - FEE [RGB KRR R B A 2R M AR IR B 28 I R
)Eﬁ °
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Table 2. Levels of significance for the effects included in the statistical model based on sperm quality

parameters
Source of variation Degrees of freedom Viability Motility RPM*
Swine semen sample 7 <0.0001 <0.0001 <0.0001
Storage Time 7 <0.0001 <0.0001 <0.0001
Extender 3 <0.0001 <0.0001 <0.0001
Storage Time X Extender 21 <0.0001 <0.0001 <0.0021

*RPM, Rapidly progressive motility.

LULEY ~ BTS ~ Kiev £ Androhep <& [FIfR R ERRGHIEA MR BR & SR - THE B 17
R~ FETES - R DelATETE 5 BBERERAE 345 for - £ 345 ZFEREUR
fiEf BTS - Kiev Bl Androhep 55 =FRAFHAGENK - HAERER SR MIRER LEY SEERE (P <
0.05) - LEY fRBMERR R BU RS BRI IS - BRARHA N BRI I 8 & L2 6 I e 5 18
Foffe R - BEF] BTS MRBRMRRIIN » BRI IR IMIRIERY Kiev MEERARERR (P < 0.05)
il BTS Jz Androhep fEERFHIRR & MR R CRRMR - fEMGET B HEEASE 225 - Laforest and
Allard (1995) Ltz BTS ~ MR-A ~ Androhep B Modena FiBRUE » il S [R1 55 TR ¥ bz 2 el 1 i
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HEL > #ERRS 15T B SZ IR M 72 8 - Huo et al. (2002) 3#$#E BTS - Kiev ~ Androhep Ed
Zorlesco SEVYFEMERNY » LB YRR RER B A FE QA IR S T EE R 2 R RS R
& By Androhep ~ Zorlesco ~ BTS ~ Kiev » A i, BTS #% Kiev fifE K Al EiE SR F 2 EER - &5
BWFFeEE R BTS MEWREN Kiev » W] 526K EEEFES (Aalbers et al., 1983; Blichfeldt et
al., 1988) = Vyteral. (2004) Ll BTS J Androhep FRiRVRFREEAFEIEIR @ FiFQmIRTE 7 HiRZ
RS T A0SR MG 22 52 - Estienne er al. (2007) {HFI%E%L BTS Bl Androhep-lite #ifENR > 18
17°C fFERE 7 H » SR TS I/MEEZE 75 - Haugan et al. (2007) LRERBE ] RABMERR
X-cell™ Bl BTS SR - ARSI 2 - 3 H > SR A LI 2 2R SR 7 5 -
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Table 3. Effects of different semen extenders on sperm viability in frozen-thawed boar semen

Post-thaw sperm viability (%)
Storage time
Extender Mean
0 hr 1 hr 2 hr 3 hr 4 hr 5hr 6 hr 7 hr
LEY 2221°  1832°  16.99° 1428  13.58°  13.24° 11.31°  9.61°  14.9¢°
BTS 59.48  51.74*  4827°  39.47* 34.58%  32.60° 26.78*  21.43*  39.30°
Kiev 5521%  48.69"° 4258  33.47*°  29.30° 24.03° 21.42° 19.93*  3433°

Androhep 57.16°  44.54°  39.06°  39.24°  3573°  20.44™ 2483" 2234 36.54%

Means with different superscripts are different significantly (P < 0.05).

K 4. PR A 2 SRR R TS T

Table 4. Effects of different semen extenders on sperm total motility in frozen-thawed boar semen

Post-thaw sperm total motility (%)

Storage time
Extender Mean

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr

LEY 1517 12424 10714 9.72° 8.13° 7.25¢ 6.01¢ 4.51° 9.26°
BTS 46.61°  38.90°  33.21°  26.02° 21.28  17.74*  14.59*  10.52°  26.11°
Kiev 4131°  3021°  2552°  21.79°  17.19°  12.00®  847°  6.01®  2031°

Androhep 4350 32,19 27.62b° 2543  2123*  17.09° 1421  10.08°  23.92°

Means with different superscripts are different significantly (P < 0.05).
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Table 5. Effects of different semen extenders on rapidly progressive motility (RPM) of sperm in frozen-
thawed boar semen

Post-thaw sperm RPM* (%)

Storage time

Extender Mean

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr
LEY 5.64¢ 4.84° 4.89° 426 2.15° 2.22° 3.41° 1.40° 3.98¢
BTS 26.40° 2148 16.83"  12.66° 10.74°  8.06°  6.41° 555 13.52°
Kiev 2070 13.76°  11.60°  8.95® 879" 499"  3.84° 2.41° 9.38"

Androhep 26.32°  18.44™ 1530 1228 10.40° 8.48° 5.94° 6.00* 12.78*

Mean with the different superscripts are significantly different (P < 0.05).

*RPM, Rapidly progressive motility.

BTS 2—MfH5H - MR ARMEK - BERRERNFER K ZITE 3 H - BTS i+ &K
JE o ST+ H R SR D Rt e 7 BRI B PO S SE - i< ZEPH{E (Johnson ef al., 2000) - Kiev #
BERE 1965 a8y - B 12 E FI I SE RS R 2 Wi e Je A LA K | (Plisko, 1965) - Androhep
IR AE - & HEPES J BSA 2—THEBMEKMERIK (5-7 H) (Johnson et al., 2000) -
HEPES Fy i M5 8t 4R 7] - v DU HE 3 S @ B At R pH 35 (Crabo et al, 1972) - Dube et
al. (2004) ZHHFE#EE » Androhep FiBEiKEE BTS FBEAHER - ATHERFEEAVRS FRTEZIE )
TG R AFTER - HIFREMERR R 2 BSA s BB - Weitze (1991) #H1 » Androhep il .2
BSA > HEBLHHN AN (Rubf Bl - B ) SRS o PR B R A BEY) -
Harrison et al. (1982) JNZHMERIRIS N BSA "G RORIHGE T - B FIEE#%E /L (Bamba
and Sone, 1981; Alvarez and Storey, 1995) - {#if Androhep PRI » WifF 12°C EFEEEE 60 /N »
el ER A2 ZF53 (Althouse et al., 1998 ) - Waberski ef al. (1994) Z5HEFEHE LA Androhep
F BTS Wil BERF & 4 K » #55% Androhep #& BTS WilR vl #iE 2 S 6K © [HATRFE 2 K »
H] Androhep Bl BTS BRI » $IF 1 FAIG R EUG TG I A 52 2 (Dube ef al., 2004) -
Korniewicz et al. (1996) #5HEH » B AFERIKN 16 - 18°C BFERE 5 X B FIEILL
Androhep /A Kiev ; {H Weitze (1990) HIZE¥ L Androhep Bil Kiev FEE/A\FERGUR » HZ 53R

AN TS A REUR » BEH LEY fEBRFRERIK » SR FAAER - RS T ~ RS DOsRT
HiE S5 - IHIE KR BTS ~ Kiev ~ Androhep i (P < 0.05) ; ifi BTS #BREKE 7171
B AE RG]~ RS FUCERTE S IS8 S Kiev HBEK (P < 0.05) - 5541 » Androhep
Bl BTS " FH¥NUER TAER ~ MG - W HoEni =0 7 R 72 2 - Kitse sl
RAE Rt SRRRHE R TEH] 2 2255 -
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Abstract

This experiment was conducted to investigate the effects of lactose-egg yolk (LEY), Beltsville thaw
solution (BTS), Kiev, Androhep of thawing extenders on the quality of frozen- thawed semen for boars.
Semen collected from eight healthy Duroc boars of known reproductive history (2.5 year of age), were
retained for sperm cryopreservation. Frozen semen stored in various thawing extenders were examined the
percentage of live sperm, total motility and rapidly progressive motility. It showed that the percentage of
live sperm, total motility and rapidly progressive motility of LEY extenders were significantly lower than
those of BTS, Kiev, Androhep extenders (P < 0.05). The percentage of live sperm, total motility and rapidly
progressive motility of BTS extenders were significantly (P < 0.05). higher than those of Kiev extenders.

Key words : Frozen semen, Thawing extender, Boar.
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