LEESE 42(1) : 63~71, 2009 63

L F 00 R R N i 2 ALE A T
2 %E (1)

lin(Z)G)
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EES

AGREESR R I = PTA LRI -#E 4 3RE (alpha-tocopherol,Vit E) ~ THUEHIZE (butylated
hydroxytoluene, BHT ) EHZEEREH L (glutathione, GSH) A& RGBT EH LE R S IR R 2 W E
BYsZ2EE - PR 6 BT FEIRIATE » DU EE SR SE G > 53 1 LA Tris- i A Bl -A8uAgiNe- 2R
#% (Tris-glucose-citric acid-yolk; TCG) Z ISR » MBI 5X 10%ell/mL o F#g
TCG MBI AT (antioxidant) - FEALFEBRERIVRS FAAER ~ K116 I B 35
TEERE M FEE AR - BRI > £ TCG MERRINIMARTTSELHE » BRFFIE )T ~ 706
RS TR BT - fEMGT DB R -

BSE ¢ LR ~ BN  FUALR -

s

R RIR AN B RS HERE - ZERHK TRV AR - 7 & - ISR E R TIE - A
R 2 A SE - R B RS B ERRIC 7 - Ao 2t Rl R Ew T
SEFRAER BRI IR - FEFPISEL B LB S BRI B I 2 B BZ B - 48T
FeraH o WD T ERELHZE (butylated hydroxytoluene, BHT ) (Hammerstedt et al., 1976, 1978 ) ~ #
4:3 E (alpha-tocopherol, Vit E) (Kasymov and Ahimov, 1975; Beconi ef al., 1991; Nishimura and
Morii, 1992) ~ ZEBEHIL (glutathione, GSH) (Alvarez and Storey, 1989) ZEHi& LA » RIfE 3K
EREWL IR A RUR - IRFERS IS - [RAEBEIEA DNA 5880 » f2 S - .25 )1

(1) 1TBE R B era A BT 7R 5 55 14685% -
(2) 1TBEREZR B R AT & RS B -
(3) #EfF# > E-mail  janices @ mail.tlri.gov.tw °
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KZHGRETT BRI S SRR AR R th A IS E R B EEBS TR A EIR L2 2 A EE
HEWIE & =AAR - 2N ERITEIRRAETG MR (reactive oxygen species, ROS) HIfEHIT - Z#/:
FHEZBEL - M RPiEE LN T IR A B RS RGS WIRE - REHEmBRR TP IR Iy E LR %
HETTRRIRAF - EIFERRS IR L TSR BB A Tris- B & B -#ERR - 55 (Tris-glucose-citric
acid-yolk; TCG) ZFSWMRERR » HAREMEHBIIEZL A (Skimmed-milk ; SKM) ZMfRHg Al el
RS BRSBTS SR [(RIEAEAEELL TCG WU AERE - VRN BHT » Vit E - GSH 41
ALY > BEWTESCE IS ROL BRI SRR « AWTFERERIEFT S I LERTY - & BRATAR A
[FITTAALR] > RERGFAL RS BRATEL I TRAR B A B 52 8 - DUMISOR I LSRRI SRR TE L B R A
e

MEERTIIE

L. fERIEREL R

TR 6 BHAEHKY 4 2 5 BZFTEFER (Alpine) A » DUREEERIGHT BRI « PREEZH
ARSI T BURIG J1 2% B AR IRPEIRIE (Krebs Ringer Phosphate Glucose Solution )
VEwkaE s — R > BB RIMARER IR 10 f50EMRE S > DL 500X g BCy (£91500 rpm) 10 43§
% > LR LEIFRE - B LR R TR LR — K - HREL TCG ( Tris-glucose-citric acid
-Yolk) FEWRIS TRARRE (B anaR]l) METTARE - I LS WS SRR BRRR B B 6 (VR D AN (R R 7L
SUEHE > W RAHESREZTSH 55X 10° R TIEE - OSSR RRER 4°C Y 2
JNRE > SRR FEREEHEARY 0.25 ZFEE I TE O - BEH DO EE SRR ERER R E R 16
DNGyIEE —80°C ~ 2 438 > 4 4 AR —110°C ~ 3 4388 ARBFEBERR ARBEMN N F > DISEK

# L IFERROS TR R AL

Table 1. The composition of semen extenders for goats

Components (100 ml) TCG *
Egg yolk (%) 2.5
Glucose (g) 0.625
Tris (tris (hydroxymethyl) aminomethane) (g) 3.786
Citric acid monohydrate (g) 2.172
Crystalline penicillin (IU/ml) 50
Streptomycin sulphate (g/ml) 50

* TCG formula adapted from Evans and Maxwell, 1987.

. EhgaaT

fefgasin 0.5 mM GSH ~ 0.5 mM BHT ¢ Img/mL Vit E FIEALRI TCG fFMie SRMERR > 1£
(QERAT ~ FETRIRIFE 37°C - 5 8l 120 78RR - SHEER B AR Wm0 BT
SHIE i SE B M AL R R AR AR L S TR -
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M. A TG R B T 2 FE Al

R A RIGE » 28 B IR B AR AR TR > TZBEI& A 37°C IR/Kh#EsR 30 75 A ERRS
Bi N AL RN T AP R LG ) o DA A 2 R T 2 I oR M« F TS T2 kel - HUHT fee
R —/ MR BN FAEL 37°C (I HRERI T L > WY 100 f5Z BEMSEE N Sikels T 2 vk B (wave
motion) > M FIEIIFHRLHFIERH Ax et al. (2000) ZJ5ik  HEEREE 0-5 - K T{AGRZEF
i3 HUSORS B ER P > LL eosin-nigrosin HEAIEITHM - FEPSEMEZR B 400 FEHAHMEE T
Bikm > HARALOF BRI T - B3R 200 &K1 DS BBk DU 78> B
FkE T A7 TER -

IV. K SEIE 58 B 1 2 5T

K - BEUE 56 2 1k o B AL B 2 O 38 AR F RS & TE /B BE 52 38 Fluorescein isothiocyanate-
conjugated peanut agglutinin (FITC-PNA ) (Sigma Chemical Co., St, Louis, MO ) - HJER{ 5
Fazeli et al. (1997) ZJTEMIFEIE - BIHUREHEER S 30 « L BERfRAEE: v F - SRR - DA
FREEEE 10 4088  HY 30 « L & FITC-PNA 2 PBS ¥ @ B EIE A b BRI T HE R A
& 37°C FEEEFENEFE 30 srfitk - FLL PBS ik > WARZEREZIE R 5w L Y Antifade ¥R
(Molecular Probes, Inc., Eugene, OR) £ [ » AR FTH AR R EROR Kb BHIESE B R3S
5 FOCER R OLERDUEE (1000 - Ji$E) - WER & 480 nm ~ BHH%RE 530 nm > FEASEUEE T 2=
AEH 100 (EMME - Hig— R EERTE AR o RS MERRIIFEEMIniE gt - AR
AN (D) HEH SR SR Se B 3 SR I 2 o0 - FOoRBHESE % © Q)RS HENLSHIg R Al 0k - &

V. #EET AT

LI BRSO BRI TN I (R E FL S L A s P 1S B R DL— i 44520 ( General Linear
Model Procedure, GLM ) {74347 » W DABRE 2 2484511523 (Duncan’s New Multiple Range
Test) HGBRIL-ERFVRIEARTE 2 R BRI & 72 BB % (SAS, 2005) -

SR B R

AERLL TCG FS0 W FIGE TRFEA U R MR | - OB IR AR
LA LAV BB - BSOS TP B » BRI - WIS - WA 37C #FE S 5
BER 120 LRI » HE B TR R ] - SERRERATR 2 U 3 BT HPiis
37C §FE S SMHBUEDGR 37C BFEL 120 20 AL {ERS TIRDBUATR AT - AEHERT L e
= (P>005) -

% 2. ORI IR BT AU im0 B L

Table 2. Effects of adding different type of antioxidants to semen extender on sperm motility during

cryopreservation
Antioxidant Before freezing 5 min postthawed 120 min postthawed
Control 43+1.55% 4.0+£1.71% 3.1+225%
GSH (0.5 mM) 441138 42+1.55 3.2£2.08
BHT (0.5 mM) 44+1.78 4.1£1.83 3.3+2.70
Vit E (I mg/mL) 43+1.63 4.1£1.72 3.3+2.40

# No significant differences between treatments.
GSH=Glutathione; BTH=Butylated hydroxytoluene; Vit E=alpha-tocopherol
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2 3. I AT TR BRI SRR R P e BRRTAAE TR L

Table 3. Effects of different type of antioxidants added to semen extender on sperm viability during

cryopreservation
Antioxidant Before freezing 5 min postthawed 120 min postthawed
Control 84.7+4.92% 742+791% 52.7+8.87%
GSH (0.5 mM) 83.8+5.17 73.6+8.42 54.5+9.35
BHT (0.5 mM) 83.8+5.95 72.7£8.74 56.4£8.91
Vit E (1 mg/mL) 82.8+4.87 73.6£7.63 52.7£9.38

# No significant differences between treatments.
GSH=Glutathione; BTH=Butylated hydroxytoluene; Vit E=alpha-tocopherol

RN S H T 2 RE R B I A5 & =2 - T SHIE 52 B Bl 4 B3R B = BRI AR R
T (Saacke, 1972) ; LHBHREQH-FHEE D » HEERHERE 2B ARTEEE - HCEE
SRR R E RSB 2 TEE - D PR BRI E BB (Quinn and White, 1966; Graham
and Pace, 1967; Pursel et al., 1968) - f&FHRATHSHENLE » W 1 fADRS i HES BELEIEE /702 BRI TR 22 12 52
BB > HAERAFK 4 o RIIREIGUEA R WA TR BT LI =5 VR 1% TR o o 5 S M 55 B 1 2 BT
fili > HCARGT S R e e -

A4 I EITTRAL B MR LI=E RS VR BRI R R AR A
Table 4. Effects of different type of antioxidants added to semen extender on acrosome status of the frozen-

thawed goat semen

L Intact acrosome Partially damaged Damaged acrosome
Antioxidant
(%) acrosome (%) (%)
Control 75.7+5.67% 16.1£6.07% 8.21+6.46%
GSH (0.5 mM) 75.5£7.98 17.7£7.94 6.8+7.94
BHT (0.5 mM) 76.91£6.51 17.0£4.68 6.1+9.08
Vit E (1 mg/mL) 76.0+6.63 17.8£5.04 6.2+7.83

# No significant differences between treatments.
GSH=Glutathione; BTH=Butylated hydroxytoluene; Vit E=alpha-tocopherol

NS 1 2 E AR B IR & s & AN EAIE G - B Z i EEE - S E R E BE LB
% BIFAEERG - M8 205 )1 )2 R5HES] (Alvarez and Storey, 1989; Storey, 1997)
TERE R TR B A R Ry B RIS AL AR BRSA RO N R AF -+ e Ry By bl IR ¥ R
(Milovanov et al., 1976; Shadjdullin, 1977; Varnavskij and Varnavskaja, 1978 ) o K2R IKR
BATER AR > DA G SR (reactive oxygen species, ROS) (ZAERY » TIRETT A IRES
TR EGEIEAE R - 41 Vit E (Kasymov and Ahimov, 1975; Beconi ef al., 1991; Nishimura
and Morii, 1992) ~ BHT (Hammerstedt et al., 1976, 1978 ) ~ GSH ( Alvarez and Storey, 1989 ) % »
i T iz LB LB feDhse » DU EE ROS Z &2 A ERZRAE -
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Vit E AJDHERFHENE S R AR JERERE - (RMERS 1 2 A BTG E) - T Refifise s IR R 2 — > fE
1L ROS KFfIFNEE %t (Holliwell and Gutteridge, 1989; Surai et al., 1998) - fi{f-3Eks i
A B SR IEE EE L2 8E (Aitken and Clarkson, 1988; de Lamirande and Gagnon, 1992) -
FF LS Vit E SR RECRUE - @ E I T IIRIER 720 - Hrh—f Ry BRI R & L
B o Q055 7 45T 1000 TU/mL 7k Vit E #00% (TROLOX) - #S 5 HKS TR B
5 (P < 0.05) (Brezezinska-Slebodzinska et al., 1995) - {EfR=EZAHBANTZE i » JREER Vit
E BRINERZ AR B AR# (Dokukin and Alyakaev, 1986; Upreti ef al., 1997) - H—f H 2
Vit E IRINTAAE IR - HAFgefS R A1 - a]43 A2 (Aitken ef al. 1989; Ollero et al., 1996,
1998; Pérez-Pé et al., 2001) ~ fECLEREE (Srivastava et al., 1987 ) BUEHTERS T AR F SR
Z (Danov et al., 1983) - Beconi et al.,, (1993) ¥ Vit E IR RS HFER T @ R gm0
LR HRRIER % < R E © SR ATNHEOE IR RS & 2 alBEh - BN Vit E PORIRZ 1< BRI R
AT HCENE T G T 2 B T2 715 (Kessopoulou et al., 1995) - {EFERGIRMR BRI H1
RN Vit E > RGQmEIRTE S H o RERATE G IS R AR B R 2 AN BRI IR R AL - B R
=k ¥ 25 )] (Breininger et al., 2005) o ARWFFEAENGIKZ BRI RN 1mg/mL 2 Vit E » ZEa#S
SRACMRER G G TIE ST ~ TGRS T UHIE S R M AR SR T - et LG 225 - ARWTSERT
Wz Vit E RGN E] - ME—ZRIEBH] Vit E-acetate 3 - A WF5EELERME T Vit E-phosphate
KRB UGS EAE T35 » (M Vit E-acetate ZHAIMEUCERER (Pérez-Pé et al., 2001) - FirLL
R AHE—F IR Vit E-phosphate JE2GHIEA

BHT 2 —H# & AR S B R LRI > ks B2 68 IRV P LA - HAEH A e e
FRERE - 1 5T E M R B R i 0 B R AR M I S M 2 ThRE (Hammerstedt et al.,
1976, 1978) -~ fERGIKIRRIRTFEZ WSS | - BHT IRMIA RS IR ERR T 12 FE A4 (Shoae and
Zamiri, 2008 ) ~ %% (Bamba and Crank, 1992) k##=F ( Watson and Anderson, 1983 ) ZE&j¥) -
Bamba and Crank (1992) ¥Ri0 2mM By BHT fAFEFE IR M FEIR P 5 1 Shoae and Zamiri (2008)
N RS ERR T UR D 0.5-1mM 1 BHT » wEEE IR g T2 16 JT K BANE 2 588 > 5 4 mM
B BHT RUl&id sl <06 7 T RE R SRR RS - S5 A W98 - BHT & HI§IK ¥.23%J) (Graham
and Hammerstedt, 1992) - fEfRE. 2 bEh - 258 BHT HEEMIRER T2 /FEH (Marinov et al.,
1983; Waston and Anderson, 1983) - Roca ef al. (2004) ZH52EH » FEANFERE IR 2 & Bk BER
7shn 0.025-3.2mM BHT REGSHIHIE TR A B B S RE - T HAERIKFEEE 0.5h Bl 2.5h
SR - DU BHT JEE Ry 0.2~ 0.4 ~ 0.8 mM fHZ K FIFTRREZEE R (P < 0.05) ik
11 0.4 mM BHT W] 2 K5 IN3 B R AR BH o3 REF T (P <0.05) - (HRKEINHIINARAIRZ
22 (Roca et al., 2004) - fEARRFFEH » 0.5 mM BHT ZHINTE{%2% Shoae and Zamiri. (2008 )
e o AR R RN I T~ AAIE SR BTN e B I 2 BN S U T ARG R MR
Fo fEfieE BB o BRI 2-4 mM BHT ARSRZFRBRIRH » ¥ WA ST B 7 21 R se )
HERSH T BRI T2 VNG (17 B RO 2 ST AR AR R (Marinov er al., 1983;
Waston and Anderson, 1983 ) - khalifa and Saud (2006) il 0.6 mM BHT A LIFEZ S GRS -
Fi SRR IR IR 2 G0 Rt BET AR AT 42 /5 BHT IR PR THIE -

GSH Z2H =M - MR FEERNTHER S A B B E & ROS #Hifilltz 6GF
(Irvine, 1996) ° GSH FEHiZ{F{EA&FEMMIH - (HRARFRYIEAISE (Gadea et al., 2004) -~ 4
(Bilodeau et al., 2000) M ANFHZIHRPZERAL - 590 > RIS BRERE R & 5 [RR 2 is ke

K ~ MR ER i A B e L B3SO - TR GSH & B (Gadea et al., 2004; Stradaioli
et al., 2007) - KFLAERE TN GSH A E#E H RSB 12 5% (Alvarez and Storey, 1989;
Munsi et al., 2007 ) - Gadea et al. (2004, 2005) [ 1-5 mM =R GSH IS IR Z MR -
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it AR A SR AR AR 2N 7B T BRI R - T DUER AN 1| mM GSH #EHE 7HI (RAERUR i
4 - Slaweta (1987) ¥¥f0 5 mM GSH A& 2 RS - FER A ERdEmE B ER 7205
J1 > Munsi et al. (2007) FBIFRN 0.5mM GSH fAFEEZRErh » IR IR TR R i
BHMESZAE (P < 0.01) - AGABEARIAHFRRE GSH [t TCG e BRREC i - AR A T
77~ SR BN e B M C REAGSF T - TEMGET ESMERRE  BET HR AT LIE R GSH R
P — 2 -

M FEFERR I SRR B S Vil B ERAREIRINES RIFPIELERYER
TR - BIREE S S B IR A T A EE TR B R -

Bt |
RGBT B ETRHEE 1 93 B30 3-5-L17 B 96 BB 1.1 4-%-L1 (2) ASREHADY » BEAEK

SR LUNERIAETT - R 15 SR v B O IR 5 R R 2R ase i - BRIk 2 R B B D
W% ~ BB EAE SRR IR AT SR AR S R Bh s B > Bt — e -
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Abstract

This experiment was conducted to investigate the effects of three antioxidants-vitamins E (Vit E),
butlated hydroxytoluene (BHT) and glutathione (GSH). The antioxidants were added to frozen semen
extender of frozen- thawed semen in goats. Semen collected from six Alpine bucks by using an artificial
vagina were diluted with Tris-glucose-citric acid-yolk (TCG) extender, which was brought to 5 x 10%cell/
mL in the final concentration. The effects of addition of antioxidants to TCG extenders were evaluated. The
percentage of live sperm, motility and the acrosomal integrity of spermatozoa were recorded. It showed that
no additional effect was found following addition of different antioxidants into TCG extender. In conclusion,
goat sperm quality was not significantly improved when they were frozen in a semen extender containing

antioxidant.
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