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R OY BinE Y i Y MEEY HRRE Y

Wt H3H - 108 4= 11 F 19 B+ #252 HI - 108 42 12 H 26 [

W B

ABHFEFEZ R F A E N (glycerol) #4HE — H AL 5T (dimethyl sulfoxide, DMSO) Fy/2 M RsERIE 7> > ALLL 0.25 mL
A (French straw) fodlk EETRE R LSERERIEILA I > ¥ glycerol (2 ~ 4 ~ 6%) BL DMSO (0 ~ 3~ 6 ~ 9%)
&GS TELE 2 RO R A R R E L2 BRI L= T 2 o082 45 © S5 5RBUR 6% glycerol B2
6% DMSO > 4HE1EE 17 (41.08 +2.13%) ~ 175552 (55.48 £ 2.49%) ~ TEME5ZEL M (35.89 £ 3.02%) Kz DNA 5244 (71.65
t 1.73%) FHIEE SN EHAEA R o SN R RS MEREE (6% glycerol + 6% DMSO) » #E—HEE{E AN 0.5 M JiE
1i# (sucrose) 1& BB (L2 AR B LLEHE B 2 S H B2 fREESUR « G558 A1 0.5 M sucrose & > fif R
BAETAA/ESR (55.77 £ 1.34) ~ GHIESEEEM: (41.92 £ 1.25%) KA 4RBGVERE (51.90 £ 2.19%) Z MERE R BB B R
NI (P < 0.05) - &R& DA E&EFYSAD - LSRR = b2 AR AR 6% glycerol ~ 6% DMSO k0.5 M
sucrose Fy % M OReE R o SIS 2 R R T o8 -

RS ¢ LU ARXEBE - BRI -

4

LIER o 2 FERIAE 20 A2 A Zen VRS - B ERERE T DUE R EMRRAEYIRIEE FAYEEA - 75 20 fHag
W& S 2 A B IRl (872 N TH2H (artificial insemination, AT) o Al £7ff738 /@24 20 4% » Polge (1949) #3155
—({E 4 HLREER (glycerol) » AERLIHATIE glycerol 45 T4 HIR{F o 1£ 1980 (X #IHH » S5—TERKIHAEHAEIMZHE (in
vitro fertilization, IVF) & 81/ N IEF] H T (Brackett ef al., 1980) - §EIRTE 19 40 KBRS AIHIIE U K4 55
= WEIERE B R B FTE 4 2 /K& (Molisch, 1897) » ZRTIEAS KSR » EEESH E & 20 40 wltautRIE 57 Pz »
T H 2 B AR IR T A 1T B A AH R 2 ARELfilT - Luyet and Hodapp (1938) £y i JCFI FH A SRRV G IROEITHE (L2
A WEEEBEE L2 AR E N EIRE IR 2 /2 3 - 1M Polge (1949) 1855 Luyet and Hodapp (1938) 7 455
A HR 3R glycerol TS RsHE T4 MEFHICRER » FEILBARL T8 H2 HAVIFC &g - BFE S H > ARE T 21743
Fr e fEFIAERC T2 A b - — 21832 HU% (slow cryopreservation) » 55— Rl B33 (L)% 40% (vitrification) « 7525
TR 2 2 R ORER (cryoprotectants) $5 B A HME o 18204 HUM H I FHE(EBE 2 R IRER] » 1kt —2K {15
WA Z BB G E 2 ER ARSI » SN HRIRERE I E 2 AR F R - (EAAA K o2 2 Al
AEAN » WL —SRAARE Y 4 R AR AL Hh RUR S [ 22 KB DL T T B2 AR A B iR R K 3 TP BOK SR & (5 R % - 281Ky
AR RS BT EFRE S - (BB BRI S Er B ARRE i B - S A RS DR (K > Rt — 2 a 3R 52 RIERE i
(Alex and Higgins, 2014) o Bz HAIE—(EAVRAY2HTTE » RERSRER S 257§ 100,000C LA _E (He ef al.,
2008) > (A LR/ TR SRS (cold shock) HYEE4: > h—fikisr 2 FERLZRAR > (HESH 2 BUETES » SRS NREELI R
F5 K eI R » D T UK ECH ARG E o BRI L ARG E A TR - HAR R S RS A ORER
R ARAE R R =2 2 33 1E fo 2 7 A 72 2 BE N 5 (Kasai, 1996; Alex and Higgins, 2014) « [EA) » BEE(LS Y2 HAZ
BG4S AR > TERAR S B RS R LS BEET 2 » SSAERT 2 Yta N SHAIRE R AR % R B 45 SRR R TME 8302

|

() TTEE RS E Z B B A P i Je i 2 58 2627 5 -
Q) fTEbEREEZ B mE R BT E T -

) TTB R E T B E s A BEA -

(4) #EN/EE > E-mail: tckang@mail.tlri.gov.tw ©
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(Campos et al., 2016) » AztEEFIA 0.25 mL ZJAZE Rk R - BHEERIRETHEE (LS 3 > &F(5 DMSO (0 — 9%)
B glycerol (2 — 6%) FEBURNIIAG FHEES (L2 B OReER| 2 AR R Ie b T E 2 % -

L.

IL.

1.

MR T A

) Fom iR s

Rl R A EREEE 3 BTN 2 — 3 B PTRFRAT - SOlEHREHE 2 X > FRERE 2 RLE -

TR ER AR A T P2 E (artificial vagina) 7% » FREERTFL T DAAHES » PMERPEE MR ZFKFLEA 45Cof
K Rk EANHE PG 24T 2/3 Z 8mE - IR RALIRAEEZE RUEFHM R ENREEERIET § &%
FEIF I b 2B NIRRT 1/3 R 2 FRH BB 7% 2 BE 8] ( K-Y #UF ) (Johnson and Johnson Medical, Limited
Gargrave, Skipton, BD23 3RX. U. K.) = A TERKSERIERT » FEAFRFRMENENT - AFREEARZEN - 5
EIERAPREIE © Hig o Wik E 2 RFm N AR - (EERERREEE (15 mL 8078 ) NsEEE R
T?R* °
i P S

e % RIS B 8 47 EL RS 0.9% NaCl ~ 1.15% KCI ~ 0.61% CaCl, ~ 2.11% KH,PO, ~ 3.82% MgSO, + 7H,0 -
5.34% Glucose anhydrate 27 /751 ° FESEIIRVER 2 Bo BRI A 100 mL 0.9% NaCl ~ 4 mL 1.15% KCI ~ 3 mL
0.61% CaCl, ~ 0.4 mL 2.11% KH,PO, ~ 1 mL 3.82% MgSO, * 7H,0 ~ 4.5 mL 5.34% Glucose anhydrate 5z 12 mL pH
By 7.4 2 BilE4% LR (phosphate buffer) » JEZ)& 8% pH & 7.15 — 7.20 2 [# - WiEEFER 4 CHIA o W& 15 mL
HELVENZKER » BRIEGTE R TR SR 2 S TS T 8 b - Her 2RI 3 & EREHEE R
TER > &CESTOR AR - DL700 x g > By 10 min > AR FERBERE DHCPEE AR R T4 1 mL 19 7R
Gt RE SRR -
B R REMm R AL R

AT 2 A (ReE R DMSO B glycerol 7 SR fE(RELFIAR[E]H 57 Al 12 4H (DMSO : glycerol, v/v(%) f &% RE
FEES R E2:0-4:0-6:0-2:3-4:3-6:3-2:6-4:6-6:6-2:9-4:9-6:9)> [BHIJFE DL
REfEbbagfE s (v/v) 5 I - glycerol/DMSO 7 48RS (%) 735l & 1/0 ~ 2/0 ~ 3/0 ~ 1/1.5 ~ 2/1.5 ~ 3/1.5 ~ 1/3 »
2/3~3/3~ /A5~ 2/4.5 ~ 2/4.5% o Z 5 B IRERINC 77 L& 4% (K& EHEE H (low density lipoprotein, LDL) 2 Tris-
citric acid-glucose (4% LDL-TCG) EAELEiR » 252 B raEm 2 A inERIFZIE glycerol (2 — 6%) 5z DMSO (0 — 9%)
FAHFTRR 2 FRIEELPIRC S © MR E DA gentamicin 250 pg & penicillin 150 pg (& 1) - HAZEL 0.22 pm 2 JE4
(Millipore, millex GP filter unit) 3#&E {2 EEF 4 CHE -

T L UFEREREE b2 R ORIy

Table 1. The cryoprotectant components of goat sperm vitrification dilution

Components

LDL (g) (dry matter) 4
Tris (g) 242
Citric acid (g) 1.48
Glucose (g) 1.00
Glycerol (%) 2—6
DMSO (%) 0—9
Gentamicine (pg) 250
Penicillin (pg) 150
Distilled water (mL) up to 100
IV. KR Z 2B

Wi Z BRI S oA SR R B E 7y - B2 2 R OREM R I B A P B =0 > 26—
B RIRTEMBRR Ry & & glycerol & o PREEZIFIRALEIRIFIR KIS B TR R A — PR B
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(&2 — 6% glycerol ) > SE—EEFFIER 2 RIERIBEREES 1 x 10 B FREETRIIETE > RIS —FSEE
PR - RN IRy B = E TN B A I FEFE £y 10 min o JRII58 R12AFE 120 min » GE{REG
BC 77 Z R EISTRINNAERSTE &7 DMSO (0 — 9%) 255 —FEELHfRR - 55 —IBEmERIRN e EDE 1% » 18]
BN 0.25 mL ZEREE o ZEETTE RS REEY) 80 pL AN E{L2 B ORER MR (4% LDL-TCG AL
) BUFRIER BRI E A 2 R IRER 2 RR & 50 pL - BUERUER LY 80 uL A& L2 A IR-ER
MR > Hxf& DL PVA (Polyvinyl alcohol) #;£f (11414 AMERREEURIAI L 4 cm &2 P2 > 4EFF 30 sec (& ILEEF
ZEAEHE AR AR S P TIE IS o T SHE AR 0.5 M sucrose 2 5{EGHS > 0.5 M sucrose RN & — P EL AR
> HERT AR LLH glycerol Kz DMSO 7 5REgAH[E » R sucrose HYEASREE F5 0.25 M ©
V. MR R
FiAE A B R EREEME & - LRI A 37 C /KRB HE T 30 sec R o MR 1% P TRERBEG T 1k 2 5
i ©
VL &R 1T
FEF S IAMERE 2 43 i B (A R =U4iREEE ( EASYCYTE PLUS ; JAE] IMV A 5] ) AGF4HC EasySoft v5.4.1 beta2
AL T G2 (viability) ~ #5 T-UEIE5EELM: (acrosome integrity) ~ 4R HS/BEE (mitochondria potential) DNA 5g %%
T (DNA integrity) 73477 » AT #RAEDBR B (ISR E T AE T -
VIL ¥ TFE 15717
HrtkE IR L 4% LDL-TCG 22 6.5 x 10° sperms/mL 7 JEET% » WEHY 10 L 285K » B s o &
EHE R & FI R BRSO T 07 2408 VideoTesT-ZooSperm 1.0 #1 S » FEA5KE T0EJJ (motility) » SEARIERIECIERME
FA AT
VIL 45t o717
KBHFE & BRI 2 FE T ~ FER  BHIETEREEME: - DNA SeEEME KK 4R Ra VB RE 2 72 S5 DISRET 73T £
47t (statistical analysis system, SAS, 2012) DAl—R& &R 45 (F2 7 (general linear models, GLM) - 3lfi DAET 5 26 5 o7 A
7% (Duncan’s multiple range test) 55 S B FHR 2 2 1 > FA RRHEAR B 2 B DL P < 0.05 For -

R B R ER

2 RO RIS IR T BV A Gl - (B2 MR AR PR S HE A YIS FEEEE » BEF
TR - DNA SRR S DIRERY 52 4 M T % (Martin et al., 2004; Bucak er al., 2013) o L5 R R A B R ATRE SIS /
BEREELL » EECL R BRI oAt P)fE 5 (Motamedi-Mojdehi er al., 2013) - 345 A L MRER 52 IR
ST BH S E F S " SR % 2R (Soylu et al., 2006) » AWFEREAL R 72 AR (4% LDL-TCG) A1 EE
il glycerol (2 — 6%) 81 DMSO (0 — 9%) 2 /2 R IrsERIE L L=piE R RS B L2 R ARG T8 2 52 - M
AR R RETR S ST - BEE - 4HHERE K DNA 2R B & A R B2 2% (Abdelhakeam et al., 1991) - G{Ep4E
AN 2 Fow > A58 DMSO (0%) fAAERYIRIL T - B glycerol JREEREAN (2% ~ 4% f 6%) » [ HRIZKETIET] ~ 175
S~ DRSS M R S A S5 A B 2 AR O » o7 lycerol TR 6% BEZ A T /] - RmaRss
FrA B 4H o 2 Fe R IHAH A (6% glycerol + 6% DMSO) A5 - {EHISRAS/BRE < B EH 28 S e (EHETO4H
I —45 3B glycerol HIALLISEE&R /2 AU R B/ ERFREH] 7% UM T2 M AR Ire€ R < i 45 RAH L (Farshad
et al., 2009; Bezerra et al., 2011) ; & DMSO J* 3% Jz 6% I - kFF& 7 ~ FEE% ~ THIETEE M SO SRR VBRE A A B3
TRBE glycerol RS BT A 2 F8 - glycerol fz DMSO JEFE[E] B 6% 15 » [ukir &f B VgL B 6% glycerol + 0%
DMSO #H4b » HEREME ST ~ FES% - JHIEEEME K DNA e S MG - Rkl b e i i
Z#E - ZAIME DMSO JREFEF 2 9% Wf » HFEF7ET) - BETEE R - DNA 528 KK 4R B8 VB 5L < PRaBRE J1 KR
TR - Hor X DAGHIE e R M 2 SR 5 TTE glycerol JEE RS2 6% Z ixm &N » 155 )] ~ &R - HiEEE
M2 BB RN EAM 2 2 - 476 FsE R » 126t DMSO (0%) f74E T > glycerol JRINEZET] 6% IF - #EAT
BEFEAL 2 R ORE T-HY 2 AR AR ORI IRIESE - glycerol B DMSO & By LLIZEAEIR 2 T HZB1E M 2 HIRER
(Ritar et al., 1990a, b; Tuli and Holtz,1994; Kundu et al., 2000; Leboeuf et al., 2000) » B] DLAE F 2 & f8 5 T Ham 8 A 4HRE
> Hrf glycerol 735y 92.094 g/mole - [fij DMSO HI[ %y 78.130 g/mole » /[No3—-8 2 ¥/ ] DASE P 7 22 F A1) A
JREEAE AKBAHAET © Alex and Higgins (2014) i52f5HHAE 21°CHE(F T » DMSO 227 3% 6.4 pm/min > [fij glycerol
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HI{EA 1.0 pm/min > fFEH 6.4 27258 - —fIEFEFIT > /KoF1E 20 — 25CHEA TAEBUEZZ 0.195 — 1.150
pm/min > #5227 R i S FEUE T4 AN SN2 B R KK Z EHRE - mAIlEEGRic 24T > &%
WAV By glycerol « ZA[M i /2 BRORER NI Z Se8RE (viv) AP RABURE » SRR HE LIS T
R BRI E 2 R ME © 2R IReEREE B A SN - o DMSO HE: S glycerol 2 (Kasai, 1996) - [
Gh > AEIARHER - S R ORERIR T A B ECEA - 4T glycerol (6%) B2 DMSO (5.9%) 4H & {5 FH IS iy =& B A i
o TR % G IR EA BEE RS N2 W (glycerol + DMSO, glycerol, DMSO; 45% vs. 33% vs. 15%) (Kundu
et al., 2001) - [t —45 R ELEER  glycerol (6%) #4HC DMSO (6%) Hf & A Bl 25 F IRaESUR Z & RAT & - AAME
DMSO RINEZET] 9% I - MF TS IAMERERFIIEE TIF - SR BB T2 E R B T2 S EHGERER
BHEH - A &5 - FIF DMSO E Fff T2 M IRa€ IR o & B EHA R 2 18 ) fE 2 i &5 2 B %84 (Jomha ef al,
2004) » (457 RELELER I 9% DMSO BTG 5% s e £ 8 B AR AR -

PL 6% glycerol + 6% DMSO (£ & FC4H T — 588 » BEAE RN sucrose BN KE T 1EILFE(L2 MR R 1% 2 52
S o SEFER (3 ) IR 0.5 M sucrose 41 » 75757 ~ 1755 - FNESHENE R DNA 52860 Y RELSBE BRI AR
NO&H - SeriAsetatt - B2 RCZRERECT REIA RS - SRR RE R At T T E SIS PR Z EE AR - EFE SR
1% (fructose) ~ #j&JHE ~ FLHE (lactose) fz HAth# K (Evans and Maxwell, 1987) » 2RI BEAH 75 (5UR 15802 A R IR
SRR R A R EET 2 THEE (Corteel, 1974; Ritar and Salamon, 1982; Salamon and Ritar, 1982; Evans and Maxwell,
1987) - Aellp 2 A TR A R IIE & - BE R LL=E ks (U EiE h 4a k B VAR R AR - AT4ERE S A
THREIE T (Fukuhara and Nishikawa, 1973; Corteel, 1974) - Fukuhara and Nishikawa (1973) 58 & & R vl FELgE &7
JEAN  HERERE TAVEA - FEEEEE N s S BEE MR R i A A R [ EEE R AR - Ko TE21
I\ T B 5 S A GNP S BRSO ZUBK A TR (raffinose) 353 (trehalose)
B A & T E (glucan) SEEEREEC S EST > AL S AAERE - (E o] AR SN I — (B =2 B BRER R - (A AEAR
7K FARIK SR E: FT RS E AHREAE EBEHEE 2 22 M - $R AR AE TR EZR (Molinia et al., 1994; Aisen ef al.,
2002) o —MEHVIEIR 2 BN A 75 A SRS 2 L MEURNN - (EAERR SN REHARL 2 BRI AR 0.5 — 0.8 M sucrose ¥=F
HRS A ~ FERR% R (Zhang et al., 2009) Jz EHE SR (Melo er al., 2010) 1% 7 RERSREE - A& RER » &
R R OREMRRR TN 0.5 M sucrose $fi5F (L2 ARG F i B4R EEZRER - BURH S RS
REFIEEAL2 A - IR DUA AT (DAFE A N SR AR R R 2 18 RS

&ty Bt FIF glycerol &z DMSO #4FC 7N sucrose {E By LLISEAE T I L2 B 2 /2 B IReEMRIRIT - DL 6%
glycerol #£fC 6% DMSO Jz 0.5 M sucrose T {5 EIJ: {3 2 33 L)% BRIB R T8 2 (RaBRUR -

2EXR
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Abstract

The aim of this study was to evaluate the effect of using different glycerol (0, 2, 4 and 6%) / DMSO (0, 3, 6 and 9%)
ratios in diluent on the quality of the goat sperm after tube-type (0.25 mL French straw) vitrification and thawing. Results
showed that the motility (41.08 £ 2.13%), viability (55.48 + 2.49%), acrosome integrity (35.89 * 3.02%) and DNA integrity
(71.65 £ 1.73) obtained by using 6% glycerol/6% DMSO were significantly (p < 0.05) higher than those of other ratios.
Moreover, sucrose (0.5 M) was added to the optimal ratio (6% glycerol / 6% DMSO) to investigate whether the sperm quality
could be further improved after vitrified ad thawing. It was found that addition of sucrose (0.5 M) had significantly (p < 0.05)
increased viability (55.77 £ 1.34%), acrosome integrity (41.92 + 1.25%) and mitochondrial potential (51.90 £ 2.19%). It can
be concluded that the combination of 6% glycerol, 6% DMSO and 0.5 M sucrose in diluent as cryoprotectant components is

able to maintain a better sperm quality in vitrified-thawed goat semen.

Key words: Goat, French straw, Sperm vitrification.
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