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o 308 RO IR A R R e i YR B b AR
SRSk

=t == 7 (2) (4 2 N 3
HEEOY SABY mE”

W HI 2 971016 H + #52 HIY - 9842 H23H

EES

AR BT H M (glycerol) EdifgsehE (trehalose) AR ERMVERREN I LI=F 12 SR K AR BR 1%
n B ISR o SR 6 SHECAAPTEIFERI A - DUREEEESRIGHT BRI - A3 BILL Tris- #j %7 6E 16
FERe-E = (Tris-glucose-citric acid-yolk; TCG) Z ISR » Ml 5x 10% cell/
mL » 3B — ~ IR TCG M BRI IR R EE H 3 SRR iR 1SR - RIS RS
TUEME SR e R o SBBRS SRR -/ TCG MBIRININ 4% K 7% HikRE - $HEFiET
FAER RE FHANESE R I - TEMGET R 22 5 - B — - IR TCG MRMBEIRIN I A R IR
IgEERE - SRRV F SR~ PSR g8 e E 5 - R REUR - 76 TCG
MRG0 mM ~ 93.75 mM J 187.5 mM 58 - ¥R 116 ) ~ 1RGSR BOR 1 BHIE s B8 1%
TEMfET I 72 5 -

BREER © LS~ R~ HH ~ el -

B

S TREORFE T 2 0 F T B WS RARAF BT B o BRI » B 5L TR IR G i FLoR 7E FE B 1 v
KRG AR - A FPUEHE A RN ERY SR « R IRER T 57 Ry B B M SRR EE ] (penetrating
cryoprotectant) [ IEB BT HIL#ER] (non-penetrating cryoprotectant) » FRFREPLEE] 2 /F
B A HIAE AR A BRI S < B M S BRORFE A X B FE H vl (glycerol) ~ £ (ethylene
glycol; EG) ~ “HERESE/LY (dimethyl sulfoxide; DMSO) FN —Ji# (propylene glycol;
PG) FH 0B EMMER L B RGER] (Purdy, 2006) - FLER HORFERI Ry /N F > BEFER A
BIE RN A B AR (Holt, 2000) - JEBEMEQRIRERIIE R (egg yolk) -~ BAGILK

(1) 1TEbeRsEZ A a s B AT e 5 28 1506 5% -
(2) 1TEbeRsEZ A A T G o S B -
(3) BITZFF B REER -

(4) @FAfEE > E-mail : janices@mail.tlri.gov.tw °



266 P TR R RV I H P B T TR0

(skim milk powder) (Purdy, 2006) K& /rHEEEANGENE (trehalose) ~ &jZF M (dextran)
& BHRWGERIIBN B TYE - kE s E AMIEA (Aisen et al., 2002) -

HE 2 IR e BRAORE Z WFJEAG 2R » B B0 A Tris- ] ) B8 - A5 IR - B 3% ( Tris-glucose-
citric acid-yolk; TCG) fHRMEEM » HIBCREMIEFL Ky (Skimmed-milk ; SKM) IR ATl
IR BTG ST BAA TS =R (FE5F » 2008) - SEFERAER SRR @ ERTFRAM R - $Rine s
A0 H W (Kundu et al., 2000; Leboeuf et al., 2000; Yi et al., 2002.) kig#EfE (Aboagla and
Terada, 2003, 2004; Bucak et al., 2007) 5§ » DUZE@ G2 B T2 B EEIZ R - R Rt
BT Ry RS TRARBRIRIC T » DA o AR AR AR BV T RIS R R 2 LI E IR » 1E
{2 BRATAS DI B bl - ARERFRAL AR TR AT L /2 TR SRR B e 3 USRI e
IR TE IR -

MEHERTTIE

I REHR B A

BRA 6 GHFHAKD 4% 5 BLZBTRIFEIR (Alpine) A\ » DUBISEESRIGH RN - SRAEZ MR
BRI TR 112 % B FIRWEYE W (Krebs Ringer Phophate Glucose Solution)
VEMERE L 2+ E S — 2 A MR R 10 (52 VEHIGR S » 250 500X g + 1500 rpm L 10 4>
Bt o CFEIR LT - K AR OVENE K« HRDL TCG ( Tris-glucose-citric acid
“Yolk) WS TFRRER (HAMIZ 1) MEFTREE - MR EREEA S 5 X 10° BT -
ELTRRES HGZ MR ER 4°C 0 2 /K - ARERFIEEHIRY 0.25 BEFHIEAE T - L TED - HE
12 B8 5 IR AU LB 16 500 —80°C ~ 2 594 + #9 4 250 —110C ~ 3 4
B+ R FIIIAET AVREANG T 7 + IASEHUS WS B -

# 1 LIRS AR BRI L RHEL

Table 1. The composition of semen extenders for goats

Components TCG extender
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 from Evans and Maxwell, 1987.
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1. R

BB 1E TCG HEMRRIRIVRIN 496 K 7% HHil > 308 —HUAHIE TCG RIHRRRER I 0
mM ~ 93.75 mM + 187.5 mM 5808 » AEHECES TRT - WEDERSPAIBRELI 37°C, 5 SMER 120 53
B RRHEAEIR » T AT B TR T TR T S R RO R B BT AR 2

. RSRIEAR ZFF AL

FEURIRERIE - SEHGEE BB AR A R G - TR A 37°C /KSR 30 5 » IFREER
Bi NGRS T ARG T o DU ) 2 3508 7 el M - K TIm J0 2 Al - BT e
R —/ MR ACE R TREA 37°C (IS EBEI Y b 0/ 100 52 BEGIEE T Bitehs 7 2 vk iz (wave
motion)  [IFE FIGJIEMRZHIERE Ax et al. (2000) ZF5ik - HEEEF 0-5 > 0- ZoRATEHE
TSR EAE 0 5- FRORHE T RE R B G S AR RE A (R R - IS TR R R 520 IUECRS
BUNPRFT > LL eosin-nigrosin ZERIFEITH > FPGHEGZRE 400 f5BAGIEE N HMg - FHRkL
BHEARRIEKE T - B HKFEHHE 200 &RT - W DUEHE T BER DR 780 BURR T 21705

% -

IV. 7 SHIE 8 B P 2 AL
5 T TEE 50 B o B4 o P i D R IR SRR A4S B T 4 BE 52 3% Fluorescein isothiocyanate-
conjugated peanut agglutinin (FITC-PNA ) 3% Sigma Chemical Co., St. Louis, MO ) » H BRI
Fazeli et al. (1997) ZJFEMIFEIE » BINR ARG 30 o L RN EE A I K222 - DL
FHEZEE 10 2348 - HU 30 p L & FITC-PNA 2 PBS &K - IHEREIE B - IR AT EEHRE
Z 37°C FEEMANERE 30 /8% 0 L PBS Mk WASAEREZERMIT 5 L B9 Antifade I
(Molecular Probes Inc., Eugene, OR) £fJy - T Ry & AT G R ORFFEEOEROR - K1 HHIE e B 3F
il ARG - W IR Ry 480 nm ~ SHHNZRFy 530 nm - FEAEHEER Y £ 4318 100
e > B —R BT ENR - TERAGS T8I IR MR 2 et > AR T =0T
(1) FEHER SRR ERB ST B B ROk - FORIAMEERE ¢ (2) FEHIRSEE R At o8 - FoREH
MBS 24 5 (3) REHERSEIE R BIER R O0 - SRR < AR K SR g 5 432 4 -

V. #fEts T

LSS TR R BRI IS R S AR E I 2 BB T 1S &k > M DL — e =0 ( General
linear Model Procedure, GLM ) 175047 » i LABR B =0 28830 2% ( Duncan’s New Multiple
Range Test) FREg[LFFEAEUMEARTE R PR BRI 2 72 L85 1% (SAS, 2005) -

SR B AT

AEABE LI AE RS U SRR AN 4% ke 7% Hil o RESEpue s Btk - fa sl
AT ~ fRERTR ~ fEERTR 37°C BFE 5 R 120 08 RSRTEIR - THE RIS TAE R ka7 - 3
FERANE 2 Bl 3 - K 2 BA3R 3 ZAEREURRHTR 37°C BFE 5 /it 37°C #FE 120 5
B B IR IR T AT LR 2 R -
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Table 2. Effects of different concentrations of glycerol on sperm motility of semen extender during

cryopreservation
Glycerol concentration (%6)" Before freezing 5 min postthawed 120 min postthawed
4 43+1.35 4.1£1.19 3.0£2.29
7 43+1.45 4.0£1.35 34+2.05

! No significant differences.

2 3. RO R I (A R H BT TS SRS IR R L8
Table 3. Effects of different concentrations of glycerol on sperm viability of semen extender during
cryopreservation

Glycerol concentration (%) Before freezing (%) 5 min postthawed (%) 120 min postthawed (%)

4 81.3%£4.55 73.41+5.98 46.31+8.94

7 82.714.29 75.0%9.24 50.7£6.59

' No significant differences.

KT URIE AN & A 3T 2 RefE BN S A 2 Bk - SEIESE R0 7 B4R B R A S AR
(Saacke, 1972) ; RHERRES R-EHEAE T - HenSpiHE R 2SR EE » AN
MRy R E B E 2 T EE - DS PRS R RGE Z RER (Saacke and White, 1972; Larson
and Miller, 1999; Nagy et al., 2004 ) - K&EHZEMETEILE - W] 1 fF RS A A R B TR /6 v R R B 2 2
ZEER » HASRAER 4 - R 4 ZHEREURIRI 4% B 7% HIMRILEER R ERR » #% EAgRE
% o G TN L GITERET LG R A -

2 4. RO I (A R E R BRAER AR 1 LI=E R 1 U R RR Z A5

Table 4. Effects of different concentrations of glycerol on acrosome status of the frozen-thawed goat

spermatozoa
Glycerol Intact acrosome Partially damaged Damaged acrosome
concentration (95)" (%) acrosome (%) (%)
4 76.51+7.70 15.616.36 7.842.48
7 75.3%9.04 16.613.99 8.1£3.91

' No significant differences.

BEMCHRER (penetrating cryoprotectant) HYEEH] - WJLUREGAEIREE T om0 135
RCEIZU R BRI - BAF ST E MM S BRI UC# (Ostashko, 1968 ) K K& Uk (ice
crystal ) (Farrant ef al., 1977; Devireddyet et al., 2000 ) FYEDL: » B IIEGREN M E M IR TS FEE
HORAF A Z AF15E (Holt, 2000) < Watson et al. (1990) §8Fs » HdU R I 2B YIRS T i 5060 H
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S ORGER] - HA SRR @B M oE - DU RO GE RO RS B - SR A H R a HEl
TER - SRR R RN 1B D BRS 12 B 00 FRE )T » DABGE R I 2 5 - w2
TR o HERE 2 faF o NHEHARE I T B0 1SS 2 1815 B RS W R R E T R S
B EE o RIS R E R R s 2 R (Fiser and Fairful, 1984; Jeyendran et al., 1984; Fahy,
1986) - Chauhan and Anand (1990) PR —HE{EILIFAEHEMERR (EY-CG, EY-Tris, SM-EY )
IR ERRE 2 Hd (1, 3,5, 7 J 9%) - AR HATIE MBI R LA 7% b - SHg
B REF iZ35 )1 B SHIE S 3R M A S B B MR L © Leboeuf (2000 ) ZEFETEILIFERGI 1 TR
FEVR TS I PR R Ry 3%-9% > ELLIGRIN 4%-7% Fylci s - fEARRESD - [k TCG ik
TR 4% Ko 7% Hil » FERBUR R BRI 120 7388 - 3 2R FI5JJ50 0k 3.412.05 Ed
3.012.29 MG T TEIEREy 46.318.94% Ed 50.7+6.59% - —FfEMET FHMEAE =R > iE
BRI PR IR 4% HUETH e IR F g -

IFERSIRIR NS 0 mM ~ 93.75 mM J 187.5 mM JbE Z M BRIK » AR BP BREL - fdr
TR TR ~ FRERER ~ sk 37°C BFE S /8 120 38 RS MEIR - SHH SR T AR s
77 BREEREIRANS 5 B 6 FlR o 3R 5 BR 6 RIREUR - R 37°C FE 5 R
37°C FFE 120 4388 - PR FIEJTBAETG R » TEMET LIRS 72 5 - SEEREHH S B SE R 1R v ol
fRER % SZARTETE - BRI 7 - R 7 ZAEREURRII 0 mM ~ 93.75 mM J% 187.5 mM ifg
FERER LRI » A TRIB R % - RS EH B PRSI S AR LU B e AR T 1 T R 2 72 22 -

5. AHIR BRI I RIS R B TS i s IR r

Table 5. Effects of different concentrations of trehalose on sperm motility of semen extender during

cryopreservation
Trehalose concentration (mM)' Before freezing 5 min postthawed 120 min postthawed
0 4.711.45 4.0%1.65 3.612.23
93.75 4.61+1.53 3.9£1.95 3.5£2.56
187.5 4.71+1.49 424143 3.2%+2.79

' No significant differences.

2 6. KR BRI I [ B Y SR S T A RIS TR IR L
Table 6. Effects of different concentrations of trehalose on sperm viability of semen extender during
cryopreservation

Trehalose concentration (mM)'  Before freezing (%) 5 min postthawed (96) 120 min postthawed (%)

0 82.7£4.94 76.019.37 40.3+9.98
93.75 83.3+5.59 75.3+7.82 36.7£9.26
187.5 84.31+4.85 72.3%9.72 33.749.63

! No significant differences.
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7. R RS NN Rl R e i S SRR eR AR LI AS 1 BRI RE 2 R A

Table 7. Effects of different concentrations of trehalose on acrosome status of the frozen-thawed goat

spermatozoa
Trehalose Intact acrosome Partially damaged Damaged acrosome
concentration (mM)' (%) acrosome (%) (%)
0 77.4£5.14 16.9£8.39 5.7£8.56
93.75 75.7+6.84 15.5£6.97 8.8+6.12
187.5 77.8£2.96 15.8£7.51 6.4+8.87

! No significant differences.

TR HGERE T - K SRV MR TREZ B E - IS — SN - B2y
T AR B ELE BT (Sussman and Lingappa,1959) - FFZASeEa g s ER - 2B nTRE
MBI AR B ~ VBT RE S L SOy » R IR IR ERTE (Story et al., 1998; Zeng and Terada,
2000; Ahn et al., 2002) -~ HLRFECERIBEHITIRIT » 85 WFFE30 R rTRE 2 8B E 1F 1 52 B 5
FR oy R B RRT A —R OAER - EEUE L BRI K o IR Uk RS R 5

(Fiser et al., 1987; Molinia et al., 1994; Liu et al., 1998) -

WFIRAEAR ~ A-F RO BRI HR R I et - BRI R rT OB 15 ) ~ BHIE S8
R RS AR o TR B RS & - PRI IR ERUR - TR FZIEEE (Chen ef al., 1993;
Woelders et al., 1997, Storey et al., 1998; Aisen et al., 2002; Bucak and Tekin, 2007 ) - 524p » FH5E
B TRORGEN » A E SR i CRE R A HH (Rudolph et al., 1985, 1986; Anchordoguy
et al, 1987) - $ Molinia et al. (1994) FEHL » N HMZAGEMEEER S W IIERENE SRR -E R’
AL Ve NN Ikl

BERAFEHE ] TCG BC TG VRN [RGBV b - A5 R0 MR U - AR AHRRR 38 B g i
HEA S 2 (Aisen et al., 2002 ; Aboagla and Terada, 2004) - Aboagla and Terada (2003 )
RIS AR 2 it gefa i - RIS ERE (93.75 mM ~ 187.5 mM 375 mM ) ZFEEWK - ¥
IEERBUL AR G 715 )T ~ ATERIE )T (progressive motility ) K FIERFGHE (average path
velocity ) PJ#IE BN EZUGEENE © 5350 > Aisen et al. (2000) ZFESFSREUR - S1EEERE W
B E & ORI EDTA » AR THRS 7 SHIE @ SRR SE B M 2 LL ] - T BARGEZA/ER] © Chen et
al. (1993) ¥RIN 0.05 M Jz 0.1 M ZHGEERERARRH - HAARI A - SHSEWRAEEER
WM R VR N ISR » WA 37°C ~ 3 /NIFRSAME R EHIEALIER » E 7 Rl gk ok PR S0 SR A B

(Aisen et al., 2005) - Bucak et al. (2007) {EFRERSTREARIN 50 mM yE3ahE - WS R EREE T IE N
A AR 100 mM g b REPDRG 75 70 MG R © Atessahin e al. (2008) TEILIFEREIK
TSI 25 mM JgEeRE - RS BUEE T A REEM - (EAEREIRIRIN 75 mM g ikl - RIS TRIR TR
BRI IR - HEAITRERZ BRI N #2288 - (Rl H R H R ARSI IR s e bE 2 A
B - BB B A 1 — A W IeERE. -

Abad]

ARRBRRZERIEGTHE 93 R -3.1.3- % -L17 J 96 2R} -11.1.4- %5 -L1 (2) #8& ) > i
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Abstract

This experiment was conducted to investigate the effects of glycerol and trehalose added to frozen
semen extender on quality of frozen- thawed semen in goats. Semen collected from six Alpine bucks by use
of an artificial vagina was diluted with Tris-glucose-citric acid-yolk (TCG) extender, which was brought to
5 x 10® cell/mL in the final concentration. The percentage of live sperm, motility and the acrosomal integrity
of spermatozoa were recorded. In trial I, The effects of addition of 496 and 79 glycerol in TCG extenders
were evaluated. It showed that no additional effect was found following addition of different concentration of
glycerol into TCG extender. In trial II, the effects of addition of 0 mM, 93.75 mM and 187.5 mM trehalose
into TCG extenders were evaluated. It showed that no additional effect was found following addition of

different concentration of trehalose into TCG extender.
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