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KIHFEHY B BIE R R B R R 2 R IRFE S B > D s a2 7% - IR REE T2 /58 1
(motility) ~ {4 (vitality) sz T RTHE(E (progressive motility) SE PRI - SRR EREE B A EHERSHY AT R IAE ST
R 1% > L& 7H 0.5% BSA (bovine serum albumin) £ 0.1 M 5%, 0.058 M sucrose 2 Tris-citrate-glucose (TCG) Ay EL bk
W R 6 ~ 10 2 16% DMSO (dimethyl sulfoxide) ~ 4% Ficoll70 =, 10% LDL (low-density-lipoprotein) ZE [E4H & /4
AR (extender) MifE S o FIFILERERUE SR AEA 0.25 mL 2 2EAE 5°C B 3F i 45 min > AMRIERREE
FAR (A 5 cm jR ) T2 R 10 min > fA& S A RREE T IR o 2R DUERSEEIE T i T
BERETEND - BHEEER - BTRnEESEERZ 0 - SRS REUR - RENRERS FIERERRG RS 10%
DMSO {1 Ry /2 iR R - H A — PR RUEBEITIRIE v UEE AR N s T i35 17 (40.19 £ 7.65%) ~ fE/E%
(31.45 + 6.6%) Fo ks T-HIHEE (15.23 +2.77%) 2455 -

REdEE 2 RORER ~ R BRSO

4

KEF 2 2 MO O] fRFE2 BB 2 B & SRR R AN IR © 281 > IR 2 SR AE S
RN AT WS R R R B FE R 2 AT 1285 (artificial insemination, Al) (Lopez and Alvarifio, 2000; Mocé and
Vicente, 2009; Kubovicova et al., 2021) o /% B CRA7 MR 5 20 EE K5 T~ Fh ki & B8 HEL A AR 14 B b i H 5 FH L (reactive oxygen
species, ROS) Y& & » ZEE; DNA Br2UmEsE4HRE T (apoptosis) » [ (KK T-1F &2 (Kubovicova et al., 2021) - [t
A o FERE TS AR RATERZ T - % B R R R (O R PR 2 2 B B FE B P s Y 54 > DU ARRE A VK& (crystal)
WG E » T R B EUE TR T HY E 2R T (Holt, 2000) - {1 F HA4HREZ %M (permeable) H A 4HAHR K2
2 HRERFER (cryoprotectants, CPAs) » Bl GRE TN KE Z TR © A amie il BB MRS MERERIA0HH (glycerol) ~ —
FHELEHARE (dimethyl sulfoxide, DMSO) ~ /7, —[i# (ethylene glycol) ~ il (amide) E13E 235 MY (non-permeable) /4 B £
ST > AIESH (saccharide) ~ f§ZEH (lipoprotein) ~ ZKA MR (Ficoll) HEENFE # I AN T2 BMRER - M TIRF T
SERA EE T £ AR EE T AN ~ BURR - BRI K TN (acrosome) 4HEEE > HUETY S R EH A [EIMT
ZM: (Kulikova et al., 2017) -

FATA IR FLENYIAE T2 SRR R BT #1478 EER A Polge S5 A\ FTift S Y18 22 7774 (Polge ef al., 1949) » HIIKEIR
L&A 20% HIh 2 s — MR 4R 1K (egg-yolk-citrate buffer) FifR & - PRI ERZRMEIT 2 IR - G T18
B2 R R P EURGREIR K AL DA Tris-citrate-glucose (TCG) & {E RN & A 5 ~ DMSO S LM% (acetamide)
1E By % R ORZER (Mocé and Vicente, 2009) o ft4h - KE/T 5l BE 2t 5°C H~Efr » fER DURRE S FAHE (vapor
phase) (R E] -125C B BEENRBE T IRT « S EL R IRER B MR R EERARE - RRETF AT 37CE
HEp Rt PIKA EH#EST (Mocé and Vicente, 2009) -

|

() TR Z By w A BT T i 5 5 2742 5 -
() TR B G B BT AR R -

Q) THlEEEZ B G EmrEA R ESEM -

B TR REEZ B ST A o Fr -

(5) #E/EZE » E-mail: petsai@mail.tlri.gov.tw °
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B EE LA (vitrification) Pl A A 51 R 7% TR R a8 I D 5 o 2R [0 - DUEE %2 UK & TP B (Isachenko et al., 2003) -
Rossato and laffaldano (2013) DUEFFFEN TCG EBER » i AN & (L4 R ERER] 2 Fls TR0 (RERE 5 x 107
K+ /mL ) » EEOEAREE TSRS R - BARIEERZETEEE (1.8%) < £ 4#1% > Rossato and
laffaldano (2013) {5 FH 37 58 (LA G & — M 12 282 2% » 3 BLIR 1 BSA (bovine serum albumin) k%8 & b {51 7 JiF i
(sucrose) B M (trahalose) fi i 72 12 BR (REE K » DMSO 2 i FHY Fl 212 R ORI > H 10% DMSO £y
BRI o (R AR TR BORIEEE o H o BSA/ REREAALA (B BSA SEBIBI4LE « S4h -
Kubovicova ef al. (2021) £, HFFER DRI BSA » 0.1 M BSA B2 0.25 M kst BSA B2 0.25 M JEHE(E B/
TRIER - BB (LA Y s T A (% Bl = iy S Bl ) AR A e B -

RAE T E2BURB/KMEDL RS EREE - RB/K MR E i T2 A MR R 2 R T E /2 A IReE R4
DMSO - =i =2 /KM 2 2 R ReE B iR - mIEEL o0+ S HH B2 /KRR IU & (egg yolk) (Curry et al.,
1995) - DMSO {EulE 4 B aEiE H A B 4R A AR MK S TP REYIEA < Viudes-De-Castro et al. (2014) B7E45 HiE
Fi#& 23.44% (13 M) DMSO - FCé 0.1 M IEZE MRS RORER 7 s 2 4H & RINTE B /% BRORER » LLNINES
VE B G2 AR ORaE B B ERYRER < Di Torio (2014) ELfEZ DMSO (4% Jz 8%) F2 DMA (dimethylacetamide) (4% fz 8%)
NI BA TCG B EEBRRN S AR T RIE T2 - SERBURERIRN s a8 1 A7 53, 8% DMSO
LHA B (42.63%, 47.09%) » HIANESCEEME A7 92.02% - Hall er al. (2017) FECEHE R AT 2 TEEN T ~ (&R S
S5 (in vitro fertilization, IVF) 24552 » f5H 7% DMSO Kz 17% YUY Tris-glucose-glycerol-saccharide (TGGS)
& 25 mM %) (glucose) Kz 25 mM FENE 2 B )7 o /2 R OR 4 PE R R H Sts T i A HIEC T ©

It » Ficoll70 (Sigma, F2878) IR /%2 MAGRER B IE RIE S ENE 2 RIRER 2 F » SEIER R /G T2
i e laffaldano er al. (2014) FHAGELFRENE S ORRNIEG - Ficoll70 EESE —{EIE2E M2 R IRER S ks TR B IR AT
5o T AT R - SRR AR RBE DU RN TGRSR © B2 RR 2 RbE T EE &
AT RS e B P S L AN DI RE B 2 B - M Ficoll70 2 JNIIER s 14 MR ASTEE > fE4 AR e fg e
K52 AHHERE ~ TR D UK R 5 - R E s &% (affaldano er al., 2014) < Kulikova et al. (2015)
i Ficoll70 Il AR LIE 2 MR P E(FIRSE G T IRaEH| - ST A NER #ERCR » Rl
37°CHEM1% 30 min [N » Ficoll70 JAsfN4H > Sk TR ELHBZ R S S F/EE) )] ~ fEER RO TRTH#EE - B 15
SEREVE B S A HGAE o BRI AT AW AE R - ANeEaEE R [ER SR DMSO B & HoAth 2 B IR R T iR 2
AR DA [BIEC 7 HY2 SR ORER S A B2 IR EE 4 a3 ks 12 AR R R MEAR A S0 48

M T A

| O T )57 s ==
A 2 PR AR ETEEE(AZE g T ERBITRS > EER S BRE O m T
45 cm » 75 50 em 5 BRE IR - SR FIEHURRIE - SUKH BB /KEEELIE - fttHEEABedt
BARHEREAER(EET > A R BERAE 5 HEHEAL - BB RITFIZE - AR 3 Bl HRGEEEE - AR 28
ABNTEREZEG T EARTT > 2R - B KERANS S G PITBiEEZEg & AT
EREYIEE S HE o TEEH/NMIEEREET (HYERTHERERESREIT - 106-1) -
IL. fERERSE
PRIIE IR & RO IR B 2 ROl B SE (Marai ef al., 2002) » (EEEEVTHIIE FRAGEIAVE RIRE T » A6
BRfE 10 HJE R 2 HHEfT (FURHIE 18 — 27°C ) « BE 9 & 7T EHELL EMERGA AP a A% - K 6 H#LL
AN ERALREAVA PR RS H RE R 0 FIFHTHEL S0C 2 Rb2E (EIFEPWEE L 1.5 mL#b0E - B 1) [HARET
BRI EE AP OB TRIRINEE - BREIRER > EEE /OGSO HEEROARETE  B4IIHRE
RTR MR TAY - TR N ETIRE T -
L K5 MR i
TAEF AR 375275 Rosato and laffaldano (2013) 7 2 BRAETT » 1RFHT e B AL 1% 1Y SRk ViR 58 FH B S i B
5 T 7 M1 15 (Computer Assisted Sperm Analyzer, CASA, microptic S.L., Spain) 7 #% T~ 47 %8 43 #7T & (Sperm Class
Analyzer”, SCA evolution) & 53 A7 4% T3 8 J7 R pi (8 - JRB > B8 R E R 2L TCG E B (250 mM TRIS-
hydroxymethylaminomethane, 88 mM citric acid, 47 mM glucose, pH 6.9) ##fER% 10° sperm/mL » F# 37°C HIEVE(L
7 min {£HY 3 uL JF A7 173EH (standard count 4 chamber slide, Leja, 301115, Netherland) » Y8 f##% (ECLIPSE Ci,
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Nikon, Japan) T¥E1%{E CASA Z 48 HEEHL mot ( BIESN ST ) MIGE - 5 CASA 24 [FIHFHA R HUR IR b 5
ST RAHE(E - T8 TR SR BRI T-L | ng/mL 2 Hoechst33342 (Sigma-Aldrich, B2261, USA) ( E55
't EX/EM = 355/465 nm ) % 0.2 mM 7 propidium iodide (Life, L7011, USA) ( 4 2%55¢ EX/EM = 488/615 nm )
£ 37°C N 5 min 5 5T E2RBEOREE - WALERIESET - ety AfEE LR T A HJEEE Green
filter/ Bandpass filter (UV-2A, EX 330-338, DM:400, BA:420) [l CASA #1717 » sFEHEERE L -

(YN E & 4cm (External) diameter 4 cm

p———
Rl
‘ B

6cm

Length 6 cm

(M) ER 1cm (Internal) diameter 1 cm

I RERERZEIZE - —Iw 1.7 mL fERLE -
Fig. 1. Artificial vagina for rabbit semen collection. One end connects a 1.7 mL microcentrifuge tube.

IV. SRR 2
() AEMEERECE
TG 2 MR % DL Ry TCG B: B % » 8/ DMSO (6 ~ 10 5 16%) ~ &% % f5 & A (low-density-
lipoprotein, LDL) (10%) ~ Ef (0.1 M £ 0.058 M) B 4% Ficoll 70 ZEA[E4H & 2 /2 SRR - I FH% pH H 2
6.9 fikz -
(ii) BB ER S HUARR(E ¢
SRR A 5CFRZKFER 90 min » #3557 3 W 15 min (3£ 45 min ) (RIFIMACTHAZE 5CZ
RHEMRER (FC7eF0R 1) 5% BEEREREESTRIEAA 0.25 mL & (mini straw, 006429, IMV
Technologies, France) » FELAEf 1§ (straw powder, 018816, IMV Technologies, France) £f [ » 4fE 5C 4 FHF
{7 15 min 1% > ZFVREEE L5 5 om g (49 -125 — -130°C ) [#28 10 min » FFERE DL 5 2 R EALE A SRS
RFER NREEEM T HH -

1. BPBLAERED T

Table 1. The composition of the one-steps extender

6% DMSO + 10% DMSO + 16% DMSO + 10% DMSO + 10% DMSO + 0.058 M

Ingredients 0.1M Sucrose 0.1M Sucrose  0.058 M Sucrose 0.058 M Sucrose Sucrose + 4% Ficoll70
Tris, mM 250 250 250 250 250

Citric acid, mM 88 88 88 88 88

Glucose, mM 47 47 47 47 47

Sucrose, M 0.1 0.1 0.1 0.058 0.058
BSA, % 0.5 0.5 0.5 0.5 0.5

DMSO, % 6 10 16 10 10

Ficoll70, % — — — — 4
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(i) WP = AR A BR -
T SRR 4 (S BEREAY S5 — P BRI ( TCG ZEEER N 0.1 M sucrose, 0.5% BSA » it 54122 2 FiiR )
JBCA SC 7K 120 min J2RE A K 5 2 1%57 3 X (K 10 min ) JIAETHSRFER F 5C 255 " IR ELfikE
W [EHAERSTE fy A TR 2 % BIRETRHARRE 10 £% - BRI SRIERA 025 mL 28 » FLIE O
> 1E 5°CAFHF 15 min & - DURREARMR 10 min - 22 SRR ETERE > BFEEDS L
B ZE A SRR E R RAE E A -

2. WPEEES AR T

Table 2. The composition of the 2 steps extender

Second step extender

Ingredients }::;rtsf;[ns(;?rj 4% DMSO 10% DMSO 16% DMSO
+10% LDL +10% LDL +10% LDL 10% DMSO 16% DMSO

Tris, mM 250 250 250 250 250 250
Citric acid, mM 88 88 88 88 88 88
Glucose, mM 47 47 47 47 47 47
Sucrose, M 0.1 0.1 0.1 0.1 0.1 0.1
BSA, % 0.5 0.5 0.5 0.5 0.5 0.5
LDL, % 10 10 10 10 - -
DMSO, % - 4 10 16 10 16

V. IER R
FERETEREEM T2 > BBRIA 37°C AR NZL 30 s B¢ S0°CHNZL 10 s » BIBAZE » fEABRETAR] -
ERE RS R E B LE R -
VL &Etor i
sl 4E F DL SAS (2009) EASHUAS (SAS 9.3) #EFTHET /3 A o { FH — R4 5 =042 P (general linear model
procedure, GLM) #EFT8 5347 » FELUE/INE T35 (least square means, LSMEANS) FR#gHZ=E » iDL P < 0.05
FREBEEER R -

| Pl G2 S
RAFREREE H (0 BEAE SRR AT 10 HIRZE 2 HdA) > slBRIEILEREE 18 AR - #af « RE - /58
1~ FEER R TR E SRR 3 -

3. EEERR AT O RAE IR (CHEME £ EERERE)
Table 3. Characters of freshly collected New Zealand rabbit semen (Mean = SD)

Volume, mL Concentration, M/mL Motility, % Vitality, % Progressive motility, %

1.2+04 672 +366 69.5%15.1 62.5%13.6 31.1£8.0

I AR ERS M2 DMSO s R
LLTCG EXBEMRER > 7300 0.058 M sucrose ~ 0.5% BSA Wifd 2 &M < R IRER - SRE—DERLHE
EEEURIIARFIRIE Z 6 ~ 10 ~ 16% DMSO il 1% R kg T MR 2 s B G RANE 2 For - SUBa&EREUR > 2
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10% DMSO 1 £y /2 HERERE: 6% K 16% & HfRHI%IE T2 /&8 )] (28.61 £ 3.59 vs. 24.84 £ 3.75 vs. 22.79 £ 4.41)
FAEFHIHE(E (7.37 £2.03 vs. 527 £ 2.43 vs. 432 = 2.45) M8 A TLi 2RI (P < 0.05) MM FE/EEHH
U 16% DMSO ${H (15.38 * 4.14) Bz HAth MifEE (S (P < 0.05) > i 6% DMSO K 10% DMSO FiZ (20.42
+4.84 vs. 21.69 + 6.12) fiEZAZ =5 - HUR 10% DMSO Ry i 22 B OReER 2 NI (B 2) ©
L. S B — 0 BRSO IR A i B (A (A M

& DL 10%DMSO fF /% BRERERING  FIFH B0 B4 B 2 RIS R B R AR S RG4S - B %
5 TR s BRsS AR 3 PR o G55REUR - BEZRTLS BRI SOCIER 10 Bh4H (50°C 10 s) » 1% 215
FEE) ST (30.36 £2.24 vs. 20.87 +6.17) ~ {755 (31.83 + 8.8 vs. 27.18 + 8.08) K HHE(E (24.56 £ 5.6 vs. 15.24  4.4)
BB 37°CAEH 30 #b4H (37°C 30 s) Rilfiesfiat < B 22 52 » (HAIAEE#SS - NI R a5 2 AR Bk DL
50°CYE 10 s HyfRME-#E1 T -

% % %
35 30 10 a
30
25 g 3 b .
g 25 <20 z
> 20 = B 6
£ 215 E
8 15 8 3
o > 10 g 4
10 g
)
5 5 E 2
0 0
6%DM0  A0RDMSO  16%DMSO 6%DMSO  10%DMSO  16% DMSO 6% DMSO 10% DMSO 16% DMSO

2. A[EIRE DMSO $#/% R R APER B RS T/E8] ~ FER R TAnEEFZE -
Y RN E R (P<0.05) -

Fig. 2. The effect of different concentration of DMSO on the New Zealand rabbit sperm motility, vitality and progressive
motility after frozen-thawed procedure.
“® Means differ within groups (P < 0.05).

% % %
35 50 30
30 o=

40 £

25 z

2 ~ £ 20

> 20 £ 30 g

£ 2 o

515 s 20 2

210 > g 10

="
5 10 g
0 0 0
37°C30s 507 10s 37°C30S 507 10S 37°C 30s 50°C 10S

3. R [EIfRADR IR R A TE R O 2 SRR R 2 TEE ) ~ TER KA ER 2 -
Fig. 3. The effect of different thawing temperature and time on the rabbit sperm motility, vitality and progressive motility
after frozen-thawed procedure.

IV. BB RIRIE T - SEIR2 A S A IRER

A& 10% DMSO B2 0.5% BSA 2 TCG fF Ry u kit B — 20 B 0S A 2 BLRig 2 BRI » I %e 2 MR
H sucrose BEHSMANIIA 77T Ficoll70 » ¥ A2 B s 1% ks T IR Ay se B4 AR 4 P » H o fERR R
KT EEIAYERES F 0 70 0.058 M sucrose 4H (40.19 £ 7.1%) » H83 (P < 0.05) =270 0.1 M sucrose 4H (33.35
* 2.77%) DL R [5] B 7% 11 0.058 M sucrose B 4% Ficoll70 4H (33.35 + 3.33%) > H /A 0.1 M sucrose 4H Fil [&] B /75
1110.058 M sucrose £ 4% Ficoll70 4H = [e] Al e 51 2 75 52 - R0 > 2 W AR IR KE T IF BB A AT EE - AR
0.058 M sucrose 4H ~ 711 0.1 M sucrose 40 5775110 0.058 M sucrose i 4% Ficoll70 4H47 Al By 31.45 £ 6.6% ~ 26.5 £
3.84% ~ 31.38 £4.36% Bl 1523 £2.77% ~ 11.99 £ 1.47% ~ 13.58 £ 3.37% » LRI HEBEEN SR -
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V. {5 PP BT TR HE T IR TR R AR

LIFH% LDL ~ DMSO JRJE KA1 4% Ficoll70 B aH & pl A FEIFGFRIRHAC 7 (5 AR 2 ) HEFTRIPE B ki

R GEERANE 5 FR o HrfU2 B RIRHS TEE /I 2L 16% DMSO + 4% Ficoll70 4H#AE ffF: (20.57 + 4.4%, P
<0.05) ; ZAMAERRERIGAE TR ER A > RIZELURI 10% LDL AYRi4Hf (# (34.48 £ 4.9% and 31.79 £ 2.16%, P <
0.05) ; SSfEfE T AIHEME T » 4 SHEAREIE 725 -

VI &R [ELEE 2 DMSO il i miig ek e 2 o2

P& 6~ 10 2 16% =fEAR[E DMSO JBE >~ TCG A HMikER @ LIRS HIRGF 2 /D 7 KiEH  RtF

W FE3TCRHCE 30 ~ 60 ~ 90 J 120 min ELERMHTEIEEN )T ~ F0ER FOiE FRI#E(E 2 45 R0 6 Fon o 4558
7R > A& 10% DMSO 2 TCG /4 MR H 1% 2 RAE T1E 37°C F I E 90 min i o] fRFEFHEE S 74 HAth DMSO 41
B TEEN )T (28.72 £ 4.74% vs. 25.09 * 3.42% vs. 20.86 + 2.77%, P < 0.05) Kok5 T-Hi#E(E (7.91 £ 3.28% vs. 491 +
1.62% vs. 3.22 £1.33%, P < 0.05) » HIJEGHEE MR o MffERERE 37C FE 6~ 10 K 16% DMSO 22 TCG £
SEE 120 min RIS T 2 I EREME 2 208 TIFE] 22.4% DT - ﬁ&?ﬁ“ & 10% DMSO 2 TCG 40> k575
JIEARTHE(ELE 37°C FICE 90 min 1&H FFEFEA IS, - (HEERET = > & TCG /Eﬂfé%%/&thz DMSO &8 5 6 —
16% B > /S I RIRITRMERYERE 37°C M 90 min H B IS (L - I - AR ARIER - fR
FiR 3TCHIRF IR B AR - TEG ST N THOEIRIE » DIMECRIERE - H & 10% DMSO #Y TCG 5E491F 37C
H{RFF 2D 90 min FHEATETIETT T ER KNG TRIEES > REUES G REC TR R EEE -

Motility (%)

[ 4.

Fig. 4.

Motility (%)

& 5.

Fig. 5.

a

2

%0

b b

% 5
2 10
10 5
00— — 0 0

10%DMSO + 0.IM sucrose ~ 10%DMSO + 0.058M 10%DMSO0 + 0.058M 10%DMSO + 0.IM sucrose ~ 10%DMSO + 0.058M 10%DMSO + 0.058M 10%DMSO +0.1M sucrose ~ 10%DMSO + 0.058M sucrose  10% DMSO + 0.058M sucrose +

®
xR

Vitality (%)

Progressive motility (%)

sucrose sucrose + 4% Ficoll sucrose sucrose +4% Ficoll 4% Ficoll

ARRIRSEN S RS R AR 5 R TEEN] - SR KA E P E
* FORWAHRT A B R (P <0.05) -

The effect of different no-permeable cryoprotectants on the New Zealand rabbit sperm motility, vitality and
progressive motility in one-step cryopreservation method.
®® Means differ within groups (P < 0.05).

%
50 %
20
. 40 a _
a X5
ab = <=
£30 Z
be b b =
c % g 10
§ 20 (3
& I T
8
10 e -
o0
s .
[-Y
0
10% DMSO +  16% DMSO + 10% DMSO  16% DMSO + 4% 10% DMSO +  16% DMSO +  10% DMSO  16% DMSO + 10%DMSO +  16% DMSO + 10% DMSO  16% DMSO + 4%
10% LDL 10% LDL Ficoll 10% LDL 10% LDL 4% Ficoll 10% LDL 10% LDL Ficoll

LAFPE B TR TR AR EU2 3R IS A FEIMREREC T BN 75807 ~ SR Ff TR E 2 28 -
YRR A E R (P<0.05) -

The effect of different extender formulas on the rabbit sperm motility, vitality and progressive motility in two-step
liquid nitrogen cryopreservation method.
“® Means differ within groups (P < 0.05).



150 R FRERERIET AR O ks TRk 2 5o 2

33

31 3211

28[87 29.2 28.72

29

27

25 - = 6%DMSOTCG
~——10%DMSOTCG

16%DMSOTCG

motility (%)

23

21

| 20.48
19 19.64

17

15
0 30 60 90 120

incubation at 37°C (min)

26

21

- - 6%DMSOTCG
——10%DMSOTCG
17.43 16%DMSOTCG

vitality (%)

16 5 2 18.06

) ;
} 16.51 16.3

11

9.28

0 30 60 90 120

incubation at 37 C (min)

8.8
7.8
6.8

=8 = = 6%DMSOTCG

~——10%DMSOTCG
16%DMSOTCG

4.8

progressive motility (%)

3.8

2.8 ’ 26

1.8
0 30 60 90 120

incubation at 37 C (min)

6. [F] DMSO & EMfEE RV PE R B RS TRt 37 CER 30 ~ 60 ~ 90 Fz 120 min ¥HFFFIEIR 5248 -
Fig. 6. The effect of maintaining thawed New Zealand rabbit semen in TCG with 6, 10, and 16% DMSO at 37°C for 30, 60,
90, and 120 minutes on sperm characteristics.



ity PRE e BILA 151
= =A
=7 =

1 b 5T S B — P B AT E AR 4P B 1 i 2 R TR B R Ry 2 2 MR % A IRe€ R DMSO HY B fE(E
FHIEE s 10% ([ 2 ) » FEDLRE N E A2 R 7 S A5G E 25/ Y > BEEL Rosato and Isalfaldano (2013)
HIWFEAHFT (10% DMSO > 5% DMSO > 5% DMA) « 1% » FIHEfTE (e A0 BB AT HIES - SRR BRI
fEFIBAE R E T ERE - AR EMEUER R - 2 M BRN R aa T » SRRV ERRGS BRI E - 18
BRI ] 2 M8 R AR 2 IR/ N K S B daRR L (melt) BEEHACA K, - ILAE RS SIRS - FEEE T
M Rz AR R 2 P g RUEAR o o iR P A4S SIS R - AR D RUK SR - sy i T 4RAEA
V% (Watson, 1995) o /S BE /R R —EDEE 37 — 39°CE S0°CHIT 10 £ 12 s » EEBEFHRESAER] 70°C #ET
10 % 12 s (Mocé and Vicente, 2009) ; N#EEL S0CAHEL » 70°C B RAGROES T N\ IS 2 B B (S vs. 7.1) (Mocé
etal.,2003) > HUAWZEHMELT 37°C 30 s 52 50°C 10s » 455G MAT G B2 2% (8 3) -

Rosato and IsfTalfano (2013) f5H /£ BSA fZ4F [N » 700 0.1 M sucrose 5, 0.05 M sucrose 281834 8 » HAEH %
Z BB TR R R - A BB T - R ENVIEREN S R IRERIBC )T Z 5T AIE 4 Fis » 1E
10% DMSO 2 0.5% BSA 2 TCG {E Ry 2484 M RERIF AN 0.058 M sucrose 4H /% R Gk /i i % 2 k5 15 183
SN HT 0.058 M sucrose FFI_E Ficoll70 LLR AT 0.1 M sucrose 527 4A-&AALL -

DARAPE B4 T RS IE B M 4 A IReE R LDL B Ficoll70 AHEL Y DMSO )4 B M 1% TukE T MEARIISZ 219
&ESLANEE S5 For > 8RNI T LDL 1% » REEECHE T EE) )1 Robs - Ai#E(E N FE > 455 EL Di Torio (2014) B Viudes-de
Castro et al. (2014) FYGESAERT  ZRTAASE AN T LDL $2Siff Fisi{s < f2/52% » B Di lorio (2014) #A%F » {H
B Hall et al. (2017) FN&SSAHIE] © [EA) » Curry er al. (1995) Hf5 1 GfE 1A fR 2 2 MR AN GO ss - R
Fi LDL {E By % BORGER ~ BUER A 5T o 5540 > ARWFe4E FER Ficoll70 HURIE 72 BRI SR I% IE T-HYE
T AR RS > FE8 Di Torio (2014) K Iaffalfano et al. (2014) EAHT » 1 Di lorio (2014) 5 Ficoll70 AR o] b4
HERR R KE F-1E 37°C FinEh 30 min (RIS S SE FAVRTHEE » RIE R E P EES -

Di lorio (2014) 7L TCG & 16% DMSO -~ 2% FEffE (0.058 M) B 4% Ficoll70 /E By /4 M RIS T Hifig
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Abstract

The aim of this study was designed to identify a suitable freezing protocol for rabbit semen by comparing the effects of
different operating procedures. In our study, pooled semen was diluted 1:1 or 1:4 (v:v) with a freezing extender composed
of Tris-citrate-glucose solution [containing 0.5% BSA (bovine serum albumin) and 0.1 M or 0.058 M sucrose] and 6, 10,
or 16% DMSO (Dimethyl sulfoxide), 4% Ficoll70 or 10% LDL (low-density-lipoprotein) after cooling down to 5°C. The
semen suspension was then loaded into 0.25 mL plastic straws and equilibrated at 5°C for 45 minutes before freezing in
liquid nitrogen vapor (5 cm above the liquid nitrogen surface). The sperm characteristics evaluated after thawing were sperm
motility, vitality, and progressive motility. The best results of rabbit sperm freezing could be obtained by using 1:1 (v:v)
dilution with the freezing extender consisting of 10% DMSO which contributed to the sperm characteristics after thawing of
motility (40.19 £ 7.65%), vitality (31.45 £ 6.6%), and progressive motility (15.23 £2.77%).
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