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AR FEST =PI E AL a- £ 5B (a-tocopherol) ~ T FEELHHZE (butylated hydroxytoluene, BHT) k% %k Bt H ik
(glutathione, GSH) » NIAFE 2 AR B ARG 0B 2 #2088 « UUEE 5 BHMIS TN FE 2 kSR » DA Lactose-
egg yolk (LEY) 2 /% HURE M R PiIE » W e 8 MR IS % 5 x 10° cells /mL o 3BR— 2 5740 57 fy ¥ IR4H (LEY
&)~ 78IS mM GSH ~ 1 mM BHT & 200 pg/mL o-tocopherol A& HFFERE 4 4H » DAPAEMERIEAE 70517 ~ fE T
FIERUE ] - B FENSEBESE > A TEETEESHE 2 2R - SREUNERERZREINEE 2 2 6 /)
If > 5 mM GSH IR II&EKE 178 7 ot R A =0E 778988 200 pg/mL o-tocopherol 743 fI4H 7 (P < 0.05) < 200 ug/mL
a-tocopherol B¢ 1 mM BHT 7N fi4H BLE HAAH B TEEEL » RETHREIE AR - (B TSNS IHBE 2T - FIRER
%58 5778 » S mM GSHIRIIAHKE /& TR 828 VAP ~ VSL f VCL1#% | mM BHT 4 2 B 2 52 (P < 0.05) -
NI 1 mM BHT 5 200 pg/mL a-tocopherol i fi{&A5 T HANE S 5448 » BLEHIRAH B S mM GSH RAISHELES » &5
REHBFZUEE (P <0.05) - 5llz =2 772057 RHEHEAH ( LEY 2H ) ~ 7R/ 300 ~ 400 5 500 pg/mL o-tocopherol JEE A
RHMREEREE 4 40 SSRGS - BRSO TE IS ERE S SRETE TE RS T
PURRTHEZOE ) B TG I E SRR EI S P IRAHBIR [EDRE a-tocopherol N IN4H RIS I 22 - AT 2
HFREER TN S mM GSH ~ 1 mM BHT Jz 200 ~ 300 ~ 400 £ 500 pg/mL a-tocopherol &H - fift Hi1% 5Eif7 1 HIFHERE /I
SR REZTERER -

BESEE © 5 - SRR - DUEALE -

i

FEIR2 R E F E A E & 8 (reactive oxygen species, ROS) (Chatterjee and Gagnon, 2001) » ROS 244
ALAHFBEEZEEY - AEEELY - B  SEEHEBELYEBES  HRNFEERKREET &
BMEMAE SR > E ROS M Sl g HAiEREER AL ESE - FE4IRER A E R N eafiisik 2 SR
e HEGZELY) > WG EREHE RS  BEETET - ER KRB ZIFERETT (Cerolini ef al,
2001; Roca et al., 2004; Buranaamnuay et al., 2011) o F 2578 BRG] 038 U E 2 B ROEBIE P S AV S LG
BERER IR AR T 2B 2 R 46 By B & UL 7 ROS A s IS — R A=t - Bt
BN EZF EER S HEERE - 0T FEEFZ (butylated hydroxytoluene, BHT) (Bamba and Cran, 1992; Trzcinska et
al., 2015) ~ a- £ 5% (a-tocopherol) (Satorre et al., 2009; Xia et al., 2012; Mendez et al., 2013; Ma et al., 2015) SRRt H
& (glutathione, GSH) (Estrada et al., 2014; Yeste et al., 2014; Giaretta et al., 2015; Zhang et al., 2016) & » KR ERAZE
iR % 2 AR B AIRE 5] ~ A5 T BENE e B M SR T ON~oME 2 B

PELBERIEACERAHRAE - & B EB LR R IIEE » B ROS 23X AAEAERIRHIVE TR E © EF A5
W2 IEREN oy EE — ERERIILEA LR - FTARUKESE ROS 553 (Strezezek er al., 1999; Strezezek, 2002)  {H
B2 HER 2 R PREARESE - AlgapulE TR EPIE LI (r3& (Breininger ef al., 2011) 5 FhAb - LR IRIFH
12 BB MSECEE G - JRER ROS SFEE % - 5[EE iV B ARG EEE 45 E0E - RELA
EpPRaT A FEHLEALBURIIN 2 AR - BHEFE 2 BRI RIRHIE &7 ~ (T alE=UE T Bofs E J1 & TS 8
28 KIAETEMEIHEE 2 25 > iR HREER S AR - STa LB IIHHBES% -
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AEABEREATHRE D IER, » SPI9HEHS 1.5 BRZMIRTUASE S FBEREAFERE —K - HHRERER 37C
THFE 30 7rEEl% o BERUEIER 80% DL EELE S 75% DL EAVEERCET T2 HORSE o (1] Beltsville thawing solution
(BTS: 37.0 g/L glucose, 1.25 g/L EDTA, 6.0 g/L sodium citrate, 1.25 g/L sodium bicarbonate 5z 0.75 g/L potassium
chloride) (Johnson et al., 2000) #ET TR - /2 HUAFRELNES Westendorf et al. (1975) 253 > Ml ZAFRA
A 15°C » i~ 800 x g Bl 10 7758 - KBR HBERIRINA L BMEIR - 2 B ERAYAE R R B AR e
HUALHE 11 g I AZEEE/KZE 100 mL 7% - 58— BIARMEL 5 mM GSH ~ 1 mM BHT = 200 pg/mL a-tocopherol 2.
AEBTEEBIAE : 55 7517 01LL 300 ~ 400 5 500 pg/mL a-tocopherol Z A FEHEAEHIMEL - HriefFimit 4°C
P 3N E 0 #5212 LRI SR ETUEA LB RMREER - MR E e AR SRS Ry 3% (viv) - Tk
FE TR By 5 x 10° cells /mL - SEIEFA 0.5 mL 2 2845 (Minitiib, Tiefenbach, Germany) » 3 DAES LI EHFE Rl -
AR A EREN BT ERE (e cube 14S, GmbH, Austria) A » LU SR AMNGRIEETT 2 A2 AR T TR
F I SCE-5C - FEREARLL-6°C /min; ¢ -5CH|-80°C » LL40°C /min ZAFEEM 5 75 -80°CfrFF 30 s 1% » HH-80C
F[-150°C » Ff 3 -60°C /min 5 AR FHRSERCS R Z HER NREMANTLE (Yeste et al., 2014)
R HAER Z i AT

H2 il BTS A5 RMREER - [EDRZE 25°C - AR REMIRTERIEE - BULFTHR Z 2 BEREE - DA
40°C ~ 30 /KR HET TR  PEIRISHZZE R » PR E B 2 2 mL AR (BTS) - it 37C 5%
CO, B EMRFE 30 min £ 6 h > HEFTHEAE ZAFRMEIOHEL » Fra B2 6 o] se i oo is iR 2 VR B L SO R G
= o

FERMEARS G

fif 1% ks e L BB IS B S T 53 # (computer-assisted sperm analysis, CASA) Z:4% (VideoTesT-Sperm 2.1, Russia)
BT > TR IERS7 Dziekonska er al. (2013) 2 J57% » &A% 73 17 7H H EFEAE 7517 (motility) ~ FiE=UE
77 (progressive motility, PM) ~ 215 % 8l #% 1K (velocity average path, VAP) ~ B 45 £ 8 # 22 (velocity straight line,
VSL) ~ gh4p 285K (curvilinear velocity, VCL) ~ #5 T-UEZEEENYRIE (lateral head displacement, ALH) ~ #5 T-BEED
SR BN RRIKAE W AN (beat cross frequency, BCF) ~ H4RH{#E 2 LLE (linearity, LIN) ~ E 4554 (straightness,
STR) M EIRE 12 % -
5 BRI 52 B M A

DAty e AL RS PAbAS e e B 1 - BPBR(AKIE Zeng and Terada. (2001) Z Ji7AHHIEIE - HUREIR
FEim 30 uL BN EE A o K22 REZRR DIFEEEE 10 7788 © B 30 pL SEt R R SIS S EAESER
Fluorescein isothiocyanate-conjugated peanut agglutinin (FITC-PNA) (Sigma -Aldrich, St, Louis, MO, USA) 2 PBS /&
W HEREI R b RN HERDRE . 3TCEEENARE 30 Jr5ET% o FEDL PBS L o WAKZE REZAR R
F 5 uL /9 Antifade &% (Molecular Probes, Inc., Eugene, OR) £ » DURRFEERER o 6 T TEIE 7 B2 M5 5
JEEEEDOERIER (DM 2500, Leica) (1,000 x » R ) » DUSER & 480 nm ~ S HUR & 530 nm TR - BEREGTEL
& 100 {EHHE - B —HmEER T EE 6 K - (EEITMER NBZSENS T lER v RIpRE » BHEEDT=A + () #
TUENE R e B R BRI A E R BENE 2 B 5 () A5 T BANE (E R Ei (& Lo BENE E 7 3248 © (i) A% T SEIEAR
FATR R R DEIE 2 AR R Y MNRTERR ST 42523 -
Geatorth

FE2 BRI A% Y 3TCNAFE 6 h» WiAERIRE 2 h S EKE &7 - Rzl ) g 5 118 %
B2 H o W IR R A A R L BRRAG - FELLEREY BT E B E HE i 2 2 5 5 & ke DAE
S5 + TR + WEDUBRESIHT (ANOVA) Hh5RA4 58 BB + 8 ANOVA MBI NS - LIS 5%
18534772 (Duncan’s multiple range test) 2 £ R R fH 2 72 52 » AR ERAHEZZ 5Dl P < 0.05 R -

e RN

S — (4 Hoie 2 R EEORNN S mM GSH ~ 1| mM BHT J2 200 pg/mL a-tocopherol » SHIR 5 T35 11 b 04
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HATERUE ) 2 B SRR 1 KR 2 For o KSR RIRERIMEE 2 & 6 /NI - IR0 5 mM GSH 40K +& 1 K hF
FHa R E TSR 200 ug/mL o-tocopherol 4H7= » 200 ng/mL o-tocopherol B 1 mM BHT 7 Jn4H B IE4H 3
{TEEES - GERMEE R - SRR 75 & ARSI S BEERAFR 3 Fn - FBIRER% 30 775 M AS/MEE 6
JNEE o SRR 5 mM GSH 2 VAP ~ VCL K VSL K& F/& 2 E2 EgHZ R HALE (P < 0.05) » 558005
mM GSH ~ 1 mM BHT JZ 200 pg/mL a-tocopherol » i Hi{% 5 -1 < B EH) S HOR RETE IS -

® L ERRRERRIIN FES IR CREFEE RS R RS TS 1 28

Table 1. Effects of different type of antioxidant added to extender on sperm motility of the frozen-thawed boar semen

Types After thawing

30 min 2h 4h 6h
Control 80.6£9.0" 62.619.1° 50.9+7.5" 40.8 £ 7.4®
GSH" 61.615.9° 51.5+4.7° 43315.5° 35.716.6°
BHT 76.1 £8.8° 63.6155° 51.2189" 41.916.9"
a-tocopherol 73.814.2° 59.9+5.1° 51.9+4.3° 443%52°

"® Values with different superscripts in the same column are significantly different (P < 0.05).
"GSH, 5 mM glutathione; BHT, 1 mM butylated hydroxytoluene; a-tocopherol, 200 pg/mL a-tocopherol.
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Table 2. Effects of different type of antioxidant added to extender on sperm progressive motility of the frozen-thawed boar

semen
Types After thawing
30 min 2h 4h 6h
Control 61.719.4" 47.4+83% 26316.5° 168+ 7.1
GSH 48.6+7.1° 38.816.2° 22616.7 15216.9°
BHT 59.3+8.7° 48.8£8.0° 28.0%7.4° 17.8 £6.3%
a-tocopherol 56.615.6% 478+ 7.7 27.6+7.7° 18.4+7.1°

"* Values with different superscripts in the same column are significantly different (P < 0.05).
*GSH, 5 mM glutathione; BHT, 1 mM butylated hydroxytoluene; a-tocopherol, 200 pg/mL a-tocopherol.

B FHHIENE SR EIN TS 2R ST SRR R &GRS LIRS TE R MR R 880 - DA 2 S TR
'8 EA% (Garner and Johnson, 1995) &% Hh BAGHEE 1 22 K RIKE T BT R IIR Bt S LT % W % 2 Z1EET
FEF IR SE B MR G 4G R AIFR 4 « 550 SRR AT 1 mM BHT 5( 200 pg/mL a-tocopherol » Hifif 5
1&g T UANE e B R B (B A B HRAH BRI 5 mM GSH 4 (P < 0.05) -

GSH 2 HE L - MRl i -F H R Re Pl s = HERKHE - REEN T EIFEABERELY)  THFHRANEE
[ FAr (Jacob et al., 2003) » P M aRERHAEIG TE B4 RE(ER (Lu, 2009) - GSH EZ{FAEFTA4HRE - 225
TR 2 RO T A th RER AT B > &8 GSH REFF{KEE 68% (Gadea ef al., 2011) » Zi& BkE I 0B A Fl 2
A o AN ERA HEE a5 R S IR - RO ARREREAERS 2 dHR Sy e - B2 GSH &8 HEER
& (Gadea et al., 2004; Stradaioli ef al., 2007) - EHWILLL 1 2 5 mM BER) GSH RN E R Z MR T o &S8R
B 1 mM GSH 4HAHESS 0 5 mM GSH 41 > fif# 1&g 2 G 0GB B R B E R [ CASA i AiE 1 &
TAMEIS RIS  JREREE T8 E Y0  BURLUAID | mM GSH 4HEE ARV RERER (Gadea er al.,
2004; 2005) °

Estrada et al. (2014) 7/ 2 mM GSH FREI/E 2 /2 BUG IR A it BT & 240 7588 - 51 BRIE e B MR L (B TS
PIAE B IR 67.2 £3.4% 2714 92.7 £5.5% » EFEER 7.5 £ 2.4 BEFETTE 13.0 £ 1.0 55 (P < 0.05) » mJHEF 7 i
TEFTERE TR0 - (B AFEERS R IR E - R EER S 2 RN ZERE ST - SHAMFRRERERE R
Frolfi B R KL R 2245 7% (Casas et al., 2009) > SEBHARAN 5 mM 1Y GSH 0] 25034 Bl 52 M2 2 60K » 102 B <2
MEEZIERANIN 2 mM GSH BIIm] 2R ZEE S R E 2 30R - BURMEA GSH MEER i E 2 R 81 GSH /NI E
SotE 2 2 BRI 2 A R (Yeste et al., 2014) o ARG BRI 2 mM GSH A% MR < 455 » A ZfE 15 ~ Al
HEAUEEUE TR R ER SR S E > ERGT DI EEENE R 0 BETHR T AR S GSH REHE—
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Table 3. Effects of different types of antioxidants added to extender on the motion characteristic of the frozen-thawed boar

semen
Parameter Freezing media 30 min 6h
(LEY)
VAP (um/s)’ Control 4741105 38.2110.0°
GSH 39.0+8.9° 35.4£6.0°
BHT 48.7£8.5° 35.8112.9°
a-tocopherol 46.6 £ 6.6 35.9£8.2"
VSL (um/s) Control 233+53" 18.81£5.0°
GSH 19.0+4.4° 17.1+ 4.3
BHT 24.01+4.3" 17.416.3"
a-tocopherol 232+3.2° 17.514.0°
VCL (um/s) Control 74.6%17.6" 57.3%12.5°
GSH 60.4+16.0° 54.116.8
BHT 75.8+17.6° 53.7+£19.3"
a-tocopherol 67.0+16.1° 5541 6.4a
ALH (um/s) Control 25105 20105
GSH 2.1%£0.5 1.810.3
BHT 26105 1.9%0.7
a-tocopherol 23105 20106
BCF (Hz) Control 85102 84102
GSH 8.5+0.2 84103
BHT 85103 84102
a-tocopherol 8.5%0.2 84103
STR (%) Control 96.0% 1.2 96.511.2
GSH 97.1+x1.1 96.310.6
BHT 973%1.5 96.0£0.8
a-tocopherol 962+ 1.1 959%0.8
LIN (%) Control 41.1144 40.5134
GSH 42.616.0 397155
BHT 442141 39.1+3.6
a-tocopherol 42.1+6.5 402*5.1

"VAP, average path velocity; VSL, straight line (progressive) velocity; VCL, curvilinear velocity; ALH, lateral head
displacement; BCF, cross-beat frequency; STR, straightness; LIN, linearity; CASA, computer-assisted sperm analysis; SEM,
standard error of the mean.

GSH, 5 mM glutathione; BHT, 1 mM butylated hydroxytoluene; a-tocopherol, 200 pg/mL a-tocopherol.

T4 IR RDUECR R B SEE IR 2 AR R AR e Bt 2 YA

Table 4. Effects of different type of antioxidant added to extender on acrosome integrity of the frozen-thawed boar semen

Sperm frozen
with
Control GSH BHT a-tocopherol
Acrosome integrity (%) 523+5.3° 545+8.1° 63.3+6.7 66.1 + 6.6

‘GSH, 5 mM glutathione; BHT, 1 mM butylated hydroxytoluene; a-tocopherol, 200 pg/mL o-tocopherol
® Values with different superscripts in the row is significantly different (P < 0.05).
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BHT /& —ff A T & AIRs At LR - HAER B IEAEarfam K AEESE(E - AR ER A BHT 6K
/b ROS A% » BHIE ROS 55 T2 KA F]522E (Ghorbani et al., 2015) » w434 (Shoae and Zamiri, 2008) ~ & (Roca et
al., 2004) K 1LI7E (Memon et al., 2011) 55 7 /A k576 /& - Bamba and Crank (1992) FAFERS AR RRRE 7811 0.05 2 0.10
mM Yy BHT %k 5°C {R17 - nTEEE R m M T 2080 SENE sE 881 - (HU7800 2 mM /Y BHT Fig i RIS Bk +
EJT TN - SHEEANE 52 B MR B <Roca et al. (2004) 11592 BHT NG 2 HIE R 1% < 528 iRl 2R 12 0.5
JINEFERL 2.5 /NIF 2B 0 4TRSS TR AR TR TR BHT J2/E £ 0.2 ~ 0.4 R 0.8 mM 41 7 i T E R B 27 (P < 0.05) 5
H AR 0.4 mM BHT A {25038 & BRI LR H 16% BEEIRTTZE 29% (P < 0.05) © Trzcinska ef al. (2015) jA4 5
MR 4T BN BHT 0.5 ~ 1.0 K2 2.0 mM » f#HT% 20 S-S Raiiasig 1)) ~ pie=UE )y > R uEig e B ibRIg 8
EWEE (P<0.001) » Hrf 1.0 mM BHT E 7154 45.4% FE7F2E 86.7% » FEfF#H 8.2 £ 2.2 TEETHZE 10.8 £ 1.6 THE.
UL RN BHT 1.0 2 2.0 mM 4l » HOM iR R T B0 SRR 2 5« T AR FE 1 R R 28 1
mM BHT » &g R%ME 208 ~ AiEUE)) ~ eSSBS EEHEESE T H - B iR b e
BRI o AR TR 1 mM BHT E g fii&A5 1 TaNE 58 B 3 g B (B B IR AH BRI 5 mM GSH 44 (P
< 0.05) ; 70 BHT GJREAFFE/D ROS HIIERL » FIF i ROS 5 AR FZ2 28148 (Ghorbani er al., 2015) » 245
BN FOANESE B A RE - R 25T -

a-tocopherol 5 FL 22 FUEAET > 0T (R 3 15 4 B B HE i e 2 48 48 (B S & (Jeong et al., 2009; Breininger et al.,
2011) = a-tocopherol {5 FIALLENG R E /A B NN - H—REERNITER S 264 > A fnsg
45F 400 mg/kg a-tocopherol (a-tocopherol acetate) » H] BHZ A Z=HE T-HIHEZUE )T (P < 0.05) (Liu ef al., 2015) - 55—F&
Ry ERERNIGERE RS R - i 5 Polge (1956) MIEX{EHEH a-tocopherol TR EHilE 200 % 1,000 ug/mL » 45545
H L 200 pg/mL a-tocopherol FYRIE 1] B U ZfiF M2 T-/& ] » Satorre et al. (2009) 775711 200 pg/mL a-tocopherol
A BRI > fRA{% 10 o SR vl B OGS T E I FIDEE SE 2 » A6 PR T 2 S RE S P 52 - Breininger
et al. (2011) NIIAHEDRFE 2K TR MR E 4 /NREEIZE > v RS BRI BRI FFE R FIEE Se B R (E
WRAEEER -

Jeong et al. (2009) AFE% HIE R AR R IZIEE 3 /NEFBIZE - f5HUS BRI 100 K2 200 ug/mL o-tocopherol 4
2 400 ~ 600 =Y 800 pg/mL a-tocopherol 4H P B U Z g -7 JJ R AT/E2E » IR 100 ng/mL a-tocopherol 4% 75 1115
Bl VCL 28EREZF(EK (P < 0.05) » 7781 a-tocopherol 800 pg/mL 4HEF& /1148 VCL Kz VSL S8{E B & = > HA
4H (P < 0.05) ° 77011 400 A1 800 pg/mL a-tocopherol 4H - #%F /& JIFEEN VAP SEHBLEfEIE R REEE 5 - Barh
5T BEME SEESN N o-tocopherol AN [EH & H5H BIFIE o AHFIERR 2 MR /R0 200 pg/mL 2 a-tocopherol
REBGE R AR NG TES] ~ WG PRSI RS TG I R IER B S8 B AT L2 28R - REN S B
T P 53 B =281 a-tocopherol JEFE 4 300 ~ 400 Kz 500 pg/mL > sAER&S RS RS TUE IR 5 ~ W TR
HUENAFR 6 KME T /E N SERESENR T Fin > Giat BIEEEE 2 2R o GREUR SRR RER A
200 pg/mL a-tocopherol » A% - HENE 57 £ 419 B (B A BABT HRAH SO 5 mM GSH 4H (P < 0.05) = BZE/RII
o-tocopherol €735 ROS B4 K 5t A Hfs e (IS Bl > L (E 8 > a0 % R ER A7 B 8 & ROS 4= pipir i i AR S 18
5% (Jeong et al., 2009) » HEMIH TN 200 pg/mL o-tocopherol HARH %A 757 0E T HHIE T EE AT AE fyiitZ 2 [RZ -

GEEZ > RS AR S LE 2 RIIRBERRT SIS RS B R % 2 8 - AR B RN T2 R AEE
R & BN R M R & > Bt = iEbY)  BUEATAFTATE 2 Bréa BRI RO e I K 2 A i
&> Rt FEFEAGSHE L RIS - @bt H 2 B A FEP R ERFE IR 2 3% - BRI
EFEER S IR TR 2 EHE T[] °

RS RRMBEERANIIAFIRRE a-tocopherol BFEHERUL MEFRIE G TE ) 28

Table 5. Effects of different concentrations of a-tocopherol added to extender on sperm motility of the frozen-thawed boar

semen
After thawing

a-tocopherol conc. (ng/mL) 20 min A a5 T

Control 78.0%8.7 65.619.2 54.6%73 452159

300 80.7%6.8 67.0%6.4 554157 43.016.8

400 78.516.6 645%538 53.816.4 444162

500 79.7%£5.8 68.7+5.9 57.9%5.1 46.514.7

No significant differences between treatments.
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Table 6. Effects of different concentrations of a-tocopherol added to extender on sperm progressive motility of the frozen-
thawed boar semen

After thawing
a-tocopherol conc. (pg/mL) 20 i " o L
Control 60.5+9.8 50.9%8.2 293153 189134
300 63.816.4 50.7+5.9 30.2%3.9 18.1£3.7
400 62.1%7.4 48.1£59 28.0%3.6 182%2.9
500 623155 5227%6.6 30.0%25 19.0£2.7

No significant differences between treatments.

R 7. FERMEERIAIIARIRE a-tocopherol $FAIEIR 2 M Ml TR EIS B2 &
Table 7. Effects of different concentrations of a-tocopherol added to extender on the motion characteristic of the frozen-
thawed boar semen

Parameter a-tocopherol conc. 30 min 6h
(ng/mL)
VAP (pm/s) Control 51959 40.816.2
300 56073 409146
400 54.816.6 413132
500 53.8+7.9 413138
VSL (um/s) Control 253129 19.8+3.1
300 273138 19.81£23
400 277133 20215
500 264139 202%2.0
VCL (um/s) Control 763158 633199
300 77.7%13.7 64.819.8
400 80.4115.6 6421120
500 7831144 68.7110.4
ALH (um/s) Control 2.710.2 22103
300 29103 23102
400 29104 22103
500 27104 23103
BCF (Hz) Control 82102 83103
300 81103 8310.2
400 82102 84102
500 83102 8510.2
STR (%) Control 96.010.7 95.910.8
300 96.0+ 1.8 95.710.8
400 964+ 1.5 96.0+0.8
500 97.110.7 96.310.7
LIN (%) Control 428149 40.014.2
300 445169 393127
400 429158 38.0+6.4
500 425145 364154

"VAP, average path velocity; VSL, straight line (progressive) velocity; VCL, curvilinear velocity; ALH, lateral head
displacement; BCF, cross-beat frequency; STR, straightness; LIN, linearity; CASA, computer-assisted sperm analysis; SEM,
standard error of the mean.

"No significant differences between treatments.
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Abstract

The aim of this study was to investigate the effects of three antioxidants a-tocopherol, butlated hydroxytoluene (BHT)
and glutathione (GSH) were added to freezing extender on the quality of frozen-thawed boar semen. Semen collected from
five Duroc boars were diluted with Lactose-egg yolk (LEY) extender as control group, which it brought to 5 x 10° cell/mL
in the final concentration. In the first experiment, four groups were divided with adding 5 mM GSH, 1mM BHT and 200
pg/mL a-tocopherol into freezing extenders. The percentage of sperm motility, rapid progressive motility, motility kinetic
variables parameters and acrosome integrity were evaluated. The results showed that the percentage of total motility and
rapid progressive motility in SmM GSH supplemented freezing extender after thawing for 2-6 hrs were lower than in 200
pug/mL a-tocopherol group (P <0.05). No significant differences in the percentage of total motility and rapid progressive
motility were observed either between control group and 200 pg/mL a-tocopherol or ImM BHT supplemented. The results
showed that the percentage of sperm motion parameters (VAP, VSL and VCL) of semen cryopreserved with freezing
extender after thawing for Smin were lower in 5 mM GSH group than in the ImM BHT group (P < 0.05). Acrosome integrity
results demonstrated that the intact acrosome was significantly higher in the ImM BHT or 200 pg/mL o-tocopherol group
than that in the control or than that in 5 mM GSH group (P < 0.05). In the second experiment, the experimental designs are
separated into 4 groups, inclusive of control group, and the 300, 400 or 500 pug/mL a-tocopherol supplementation group in
the boar semen extender during cryopreservation on post-thawed sperm motility, rapid progressive motility and motility
kinetic variables parameters. There is no significant difference between the a-tocopherol supplemented and control group. In
conclusion, the addition of 5 mM GSH, 1 mM BHT and 200, 300, 400 or 500 pg/mL a-tocopherol to the freezing extender

demonstrate no any improvement in sperm motility parameters.
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