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FEEREDC gigREY MEH© BmEY RO MmEEY S

WefFEEE : 1094 12 H 18 H 5 B2 HE - 11048 H 6 H

W B

AW EH H Y Ry 1L RE R e DN BRI A PR EE Rl > A AT SN Fr LN T U TR - SUBR(E =B
LR dn 2 KSR 2 10 B o (ISEONRAIARIN PRER TR » BRI THRIMEN ~ BRI IG S i s Mg LA 22 O
BEAIARAR AR ~ ONZER ~ BEARR K BERR AR - ARSI RER Z R4S REUR - fam (RO BRI ER B2 07 0% - OREE
HHREAL 24 /NFFEGS NG TR - AHIARAX AT RN 38 B S AL S5 — IS 3¢ I (Metaphase 11, MIT) 4 #8572
(74.88 1 2.00% vs. 81.14 £ 7.00%) - #25MZIFEEE 24 /NRHR Z SEABONGEHET T 48 /NEFREE (R A DIBZEIONZE - A DN
BERECER 72 (AN vs. HERESETE ) UNZER (73.93 £ 1.90% vs. 68.30  3.99%) JeZIE1&SE 7 K2 BHRR (42.87
T 1.26% vs. 42.65 + 3.83%) SMEREE A= 1 HIRAIES DN FHIEREE S 1 IERESDE (76.41 £ 1.29 vs. 69.00 *
8.91, P < 0.05) - AABFEREEIL T HEME ST U EFMIRUR SRR - R EIRT N BRI AR S M B R 2 IR HRE I A R
FRAREFilicSe - HERESE DN B PR SRS o i m] A LSRN BRI AR -

R ¢ (U5 - RERESONBRCIAEU S - JEARR -

4

8 FE 87 1 JEE FH 2 DL AT 3R N T B AR FE R i e | vl Eh R s R - R D e B Eh (5 R Ay 5L
& HEHEEREE - TERIETEMATRGE - BiHEIN & = iS5 225 (Baldassarre, et al., 2003; 2018; Luo ef
al., 2019) o A2 N FESMRFF- i A AR e 85 UN BRI AR ER 65 75 =X (Laparoscopic oocytes pick up, LOPU) g ] §# i -
N EYIE 2 SN ERARE SR R AR B T s NS 0 - 2R (1% FE R R B B i s B R ity R S N2 e Bl >
(Menchaca et al., 2016)  FEZ 117 R ARFANEE Y MEEE RGN - ONRRAHREATER SR 88l — (8% REMEAVERTE - DUERRSD
IR A EEV U SEHRE AR B B B 52— R N AR A & & R S BUS AV ESL - B2 ArERL i 2k
TR HEABREEM 2 B - N2l 2 ONRHHREES T 20« So— (e R v 5 AR E 1Y T AR RSN
i - SHEERSEAETTON SR e - 2RI MR- TR e s ~ SEIIRSHE EEK ~ ik IRERECREIFFE ST -
HTEFE TG T =M - UVESONER A EEEERHEREE » #E2A TR R &R 2 U R4
Hfl > (EAEE BEMEREEAYIRIE T » 53EERF] > J55% (de Souza-Fabjan et al., 2014; Paramio and Izquierdo, 2016) - jE &)
VIRE SR UN BRI R 8 By — D7 (F HL PR 7572 » FilraSfi2 88 Pt - 12 ON ERAMAEER G2 A8 A2 b 45 28 i B8y O L ] 2
AT E B N SR 1 2 B0 (Stangl et al., 1999) - iEIE R HEIYIREEE /N o #RFEH 2 — 3{EAF] 1 cm BYEL -
TR ENYAE T E R - AMBERER IR S A BLEL > A HER (RS =5 - WSS - BS 2 UNR4IRE R E
BERE IR E DU R E N BRI -

AT E BB LSRR UN REARREER EE R iy - B = B NE He SR B B R i e B PR B R BP0 - Bed
ARG CLLEAR A FE R 7 T 2 A

|
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M A

AekEpA i 2 S&ETTER R (Z B g T E B E R R R/ NMIEERE - AESEE
=25 109007 -
B & 3B R HA bR
AL A 20 BHEE TN 1.5 — 3 it 2 2B BRI EMZH (10 §1) &2BEhEE (10 58) 815 - X
AR EE S SRR FELEIE S8R REM R LS » e A2 383 12 &
Eprh ONBIAHBE IR G 7 A 2 A0k - B —ROBREREEA 3 BE > MRl A 2 BH > RN — R BR BRI R AE R SR VA 2
GE > AMRFF oA 3 UE o &5 5 HA (L BE B {8 B CIDR” (Controlled internal drug release, CIDR”, EAZI-breed,
Rydalmere, Australia) $& 0022 5 11758 4R 2 (Pregnant mare's serum gonadotropin, PMSG, Prospec-Tany, Israel) & Fij
FIiE 2 F2a (Prostaglandin F20, PGF2a, analogue cloprostenol, Estrumate, Vet Pharma Friesoythe Gmbh) #:{7 - CIDR
HAJ2IE B 0 K » 55 9 RPLAES PGF2a (5.3 mg/0.5 mL) K PMSG 500 IU » &5 11 K%K CIDR - i CIDR
TR 1% 12 /NEF LMl B R e B A 1 7 O RRAHAEI S A
HE e a5 1
stBE R O 2 A s B R ERFT R AR - B A% - LR R - B - e KN $H 9 R g
KARL STORZ /\E| 7 JFE Tk ©
EULY)|ii
FEEREEMTETHLALESS 0.2 mg/kg xylazine (Rompun”, Bayer, Leverkusen, Germany) Eil 0.025 mg/kg f7 fif o]
i (Atropine sulfate » (EERAFMLNAIRAE] » 28 ) » SefTAESERF 10 775E% - BLEFAEST 0.75 mg/kg 2
£7 2% 50" (Zoletil 50, Zolazepam base, 25 mg/mL, Virbac, French) #7174 E i i » 1% LLE & Jit (Isoflurane, Piramal
Healthcare, India) #{T R A -
GRSl e R e 5 U R 4R R £
(i) SMHHE
R EFiTEIE ( Flr USROS MER BUREY 15 — 20 cm #i[# ) Z BB HIFREZF - WA
1% DUBHEL 75% IR AP REE o PIER RV (RELY 10 cm) 2ROV EGEE - B 21G $1EERE
it 3.5 mL $H{E S EEAN 3 mm JE TR DU REATAE -
(i) PERESRE
R E T T I RSB RIREZ T - TR OHHE ARSI ITE  OETTREBEZER 2 @R T
5T 20 mg/mL 7 F[#-RA (Lidocaine » ZAA{LE2BEERHE (T AIRAE] » 28 ) 2 — 3 mL > FRFLY 5 7riE%
DAFAa JJABEZE A ALTERT 2 — 3 em R A IE =M THEM B RE R A7 &5 1 om & ~ FREENAR Z Al
L (REZEERERE ) - G DAREREZERIZS (Trocar) RIZERERA o =(ElmBEAVAI L » 43 B AR ERIE K 2 S TSHEER
U$t (Robertson standard pipette, Minitube, Germany) » {&U#2 2L 3.5 mL $f{&4HEE AR &8 DT EH [E 2 FE FE A
ZONETE > UREEE LR 3 mm JEIE N 2 JIERAHAE -
UM PO RF4AREE & 8e (Cumulus oocytes complexes, COCs) 434K
WeEEZ 1115 COCs » T LUBEITAE 434k « —4&) © ONRI4HRESMNEI A Wi g DA F 2 Se R 0N e 4 > H A8 3 Amte
5] ko UNRHHRESNEI A R g DL B2 SERE N R A 0 = 4R - ONERAHAEET S £ EE o ST RE N e 4T AR B I R
& - ONERAHRESE 2 EREE - AIGRERFTE A 2 UNEHARAEIT B 3 DA B ORGEE ) » G S BRIV RHAHAE o3 4R
&SR ON R R 5 B Re ) -
YN RHATREAS SN ZR (In vitro maturation, IVM) BF3&
() WO RHAHREAS S PP R
it 7514227 Joanna et al. (2014) > L M-199 (Invitrogen 12340-030) & AL 22K » A 10 ng/mL EGF
(Sigma-Aldrich, E5036) B 100 mM cysteamine (Sigma-Aldrich, 30070) fiZ 81k -
(i) HEIhicER
COCs JeLI B MIGAEFRRA L 4 X K2 R FU LA (Nunc, Roskilde, Denmark) » 4 500 uL/ FLj3%
FEEERTHCE 40 — 50 {[f§ COCs - COCs FERIE 38.8°C ~ 5% CO, K 100% JRFE ({4 2 B BRI METT 24 /NIF
HIRCH & -

i AL

=i} 2
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LG 24 /NI B S % 2 COCs » B 4885 20% 2 COCs iZ A& 0.1% hyaluronidase (Sigma-Aldrich, H-3506)
Z DPBS JERE = B » B A @ E I 2B E - DI gk 77 =058 £ BRI MNE f# 2 oY
ARl - SRR EIRIE &S A& 10 ng/mL 2 Hoechst 33342 (Sigma-Aldrich, 382061) 2 M-199 i
HOEFTLE (10 738 ) - e Z INREIREY RIDE NEIZE - BN 2 a8 2 5RO - HaRIR
R EITP 451 2 iR - RIHE &y GV 8 5 B INRHARE AN 2 L8 2 BURMEIRAES - B — A8 T BRI MIH]
JE By MILEH - $84M & 1238 5 10 (FRBIZE 515 —MAS ) AYUN RF4HRE S AR R 7R (L (Degenerated) HYUI R}
HHAE > TRECERZ -

IX. #1265 B U RFATREEE M4 (In vitro fertilization, IVF)

72 SR (BB e LN R an A [F] 2 BT AR 2 AU TR ) AR A& LA 2 mL 2 45%/90% Percoll (Pharmacia,
Uppsala, Sweden) §1 L4 700 x g B0y 15 5788 o DUBESNZFE 528 K B T2 S 59 %4 5] 30 x 10° spermatozoa/mL ©
RAER B2 COCs B 2 2B RNE B IRBIIR N BRI MR RS - B EEER e
H 10% g 2 LU=EMME (Goat serum, Invitrogen, 16210-064) Kz 4 ng/mL & K 2 (Gentamicin, Sigma-Aldrich,
G1272) 7 & pkiig N A % (Synthetic oviduct fluid, SOF) o & Rl UH 4 % > BL & 75742+ °% Souza et al. (2013) 2757
% o BT 2 BSIMZ B RSB TE%E pH 2 7.3 » (2IAE Ry 280 mOsm - 5 R R ECEL T AR RS - (H%
0T 5 pg/mL 2 (Calbiochem, 375095) « % 45 — 50 {iil COCs JRE M EFFLEH 450 uL 5 EaeRiyuFLEEH
FHICA 50 uL &K FHIRSIMZ ISR - (05 T RABE K 6 x 10° spermatozoa/mL « KR FE T84 COCs
PUFLEERS A 38.8°C ~ 5% CO, Sz 100% JRRE R 2 B FEETT 24 /NFHVRG MRS -

X. WEEESNEEE (In vitro culture, IVC) B5&

UN B4R RS 2500 24 /NG5S % 0 L& 3 mg/mL ZR1)E H & [ (Bovine serum albumin, BSA, Sigma-
Aldrich, A7030) i SOF #84M& S8 RHE R BR AR L2 8RAVIE T o I IUFLAR HR THSCEUE 75 uL 59/N% » 67
% 700 uL AYEEY)H (Mineral oil, Sigma-Aldrich M-8410) < JEJEAFHYSZAK UM 25 18 (BI04 25 uL B/ M B RFEIR)
BB/ N o A7 38.8°C ~ 5% O, ~ 5% CO, . 90% N, VRSB F#ETT 7 R ZAGIMNEFEE - 2fi1& 48 /)
BS o fERSYNE B E R/ INE I 10% BaZE1M5% (Fetal bovine serum, FCS, Sigma-Aldrich, F7524) - <7 #&% 48 /)
BRETTONZLRGTE > 2R 7 — 8 RETEZELRIN L H33342 (Sigma-Aldrich, 382065) JLtai%AE SRIME N i T3
AR TS -

XL Bkigest

LA SAS (Statistical analysis system, SAS, 2012) E4E#k g8 TEER T (One way) 855747 (Analysis of variance,
ANOVA) » F57RZE7KAE » B DLBRE 2 88 73 #7174 (Duncan’s multiple range test) L £ 4H -39 {HE ] 2 72 SR EHE
T AL P <0.05 FsBAE/KHE -

e

AT 5 H Y Ry 2 L L= RE R SR N R AR ER SR Rl » BB &S MR Ala P B 2 O SRR TR - R R
12 2 UNRHHRARAS B RS SN ~ BRAMZIE KB IME B 18 2 UNEFAIAR A PR ~ DN~ BEpRe i BEfR AR S 2 A= 5L -
1 SRR > MmO IV ER G777 > ONRRAHAEAS 24 /NEFAS VM P B 1% - AEZEE B 25 IR ET
ZUTH (Metaphase T1, MIT) & ( 7] SSEIZZEIH— SRk ) JEREE2 R (7488 £ 2.00% vs. 8114 £ 7.00%) - GIFH4IAE
KESINR BB R e ELT 24 /NIF 2 BBV B E - SUBRINIIEET R R 2B INEETTRMEE - BBIMZIER
48 /NPT DU RO - iR 2 245 RBUR - NEIUIEHAAULEE 7704 (YMRFFlr vs. BERESRIE ) FrfS 2 N ER4REAE
GUZLA (73.93 £ 1.90% vs. 68.30 +3.99%) K k145 7 K2 BEIEAR (42.87 + 1.26% vs. 42.65 * 3.83%) HIfiEREE 725 |
(BB AHREE A DAY MR A B R SR 4 (76.41 £ 1.29 vs. 69.00 £ 6.23, P < 0.05) ©

Jarostaw et al. (2020) 55515 S E 2 PMSG (1,000 1U) 25 555 318G ST B 20 25 Mg 2 JEfz (Baril er
al., 1993; Ucar et al., 2005) - HERESRER NG Y E IR/ NF - DR AL N R4 R 6 O R 2 A i KAV R 1T > 825 5 Y
EAEONRATAE R B 0 ON AR o s BRI ARG E R B RE ST - (H A 18G WS IH T UV CRAM AU &I 2 (o] i
i 19G J 21G WS Ry (Bols er al., 1997) « $HREEEEE » HIE R4 Z $HE R0V EEEEEE - It
DT RO R ) SR R E B R EE > SR IR E o FER IR > —REZE R HVE B YR
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25 — 70 mmHg » EZZEE{KA 25 mmHg BE[EeEE M - &4 100 mmHg HIE IV EIHAESE T % - (HAHIEHE
72 FEAE 30 mmHg B3 7] 22 5] 84% YU E4TEE Y% (Baldassarre ef al., 2003; Koeman et al., 2003)  FE(1PE 4R > 45
FRERIERIERA M F = NREE % A LSRR EZZ B2 (Morton et al., 2008) - A5 (82 (5 IG5
ANTHIEE (SHEELE 21 G 155 ) 1257 3.5 mL SIUE#ETTONRAMARTHIL (1 1 K08 2 ) - WA T E 22 S
IR o FEMHERTEB T - BRIV EE N > RIR RS - —fE S > RERIVHE A AR5y 8 0] UK S
DEFHN/KIRETEL (mL/min) » FE4RFEEER P IR - IR EUR AR - [ SIRRATRE SRR EE (=R A 2 T
2 7 — 7.5 mL/min I 7] 55§ (£ 2 OV RRHRESLE (Avelar er al., 2012) » AT 0120 T RERESRER URCAMT - Wil 1% F
FE— I pt S TS R 2 TR T DUBE = U R ARG E S %R R S

# 1. REURE TS I EHRREER 24 /NS S kA B R B R 2

Table 1. Effects of different collection methods on the maturation rate of oocytes after 24 hours of in vitro maturation

cultures
Oocytes origin Total oocytes retrieved” GV (%) MII (%) Degenerated (%)
Surgical 159 30 (18.53 £0.02%)" 119 (74.88 £2.00%) 10 (6.21 £ 1.29%)"
Laparoscopy 44 4(5.70 £ 0.03%)" 35 (81.14 £7.00%) 5(11.12 £2.27%)"

* 4 replications of collection.

Means * SE.

GV: germinal vesicle; MII: metaphase II; Degenerated: no first polar body observed.
" Means in the same column with different superscripts differ (P < 0.05).

1. L)L Robertson Standard Pipette &8 =GR EEFTUN 2. L)L Robertson Standard Pipette B 3 JE UL EE TN
REAHAEEE - REAHAE -

Fig. 1. Useing Robertson Standard Pipette collocation with Fig. 2. Collect oocytes directly from follicles with
laparoscope for oocyte collection. Robertson Standard Pipette.

DI SR 75 BG B 2 UN BRI BE 2 2 A1 F B RE T i s 2 (18 O SR P 1 P 0 B i = o Fl O R B 2 i U B2 O
BEATIAE > DAL DT AR O BRATAE - BEER A — TR LN BRI 2 i - FPRONERAY RS - TR AR R b
RIEEEME MR EZHREIK o AT b FEREA SN F-ilo T B RERE - MEAR [F 2 b K N A ON S T - T2 L2
LL21G $tBAFEHC 3.5 mL $t & i VSR b2 0800 (B 3 fe[E 4 ) - UNER4HALIEI U AR T 22 88.51 £2.2% o Al fEGA §
Z YN BRI AR IR - R R AR (50 % (L ON E ) (SBe th B oy SR T 2 UL E 2 R UV BRI PR &R ) - MBI
RTBREBYEMAEE - BRERINSARIER 2R REHBGERT G EER  REHZERAER/ TR
M EESA SR ESER B G g FME B FE R - BRIt 2SN > SGEABLTGH Z P i B R 2T
B TR A B AT I RS TR (R AR -

ASERAT YN BRI AR S MR B R Ry M-199 #5TC 10 ng/mL EGF #1100 mM cysteamine > DARERESTAHUG 2 U EE
AMREALHS 24 /NRFRES NS B 1R Z IR By 81.14 £7.00% » HE&EREL Joanna et al. (2014) [FIBEA I RERESEEHUSUN
BRIAEIR 7 B HETT 18 Ko 22 /NRFRS S M Z PR 87 £3.2% K2 90 + 0.4% FHEL N ALERTZEE - [RINFR T HESMK
PR BB T ARSI - Asn 2 R 53 U BRI AU SR R R R B R R % & 2 OPREAIAE - BB ERE 3 mm) HY
FOREHE (—f& Ry S mm DLEERME) - AMEEECEZENSAREEREEE > BEEK2 —3mm 3.1 -5
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mm Kz A 5 mm # o HIIRIAIIREEEE B RE T BB 70% ~ 83% K2 97% (Crozet et al., 1995) » Ak Ei 4Nl Kz
HEESR A FTEL Z ONRFHRE E A T IRAE 3 — 5 mm 2 - iR Fy 74.88 £2.00% fz 81.14 £7.00% » Ib—45RIE% T
Crozet et al. (1995) HFZ¢H 2 — 3 mm ~ 3.1 — 5 mm JEEFTE > BREE [ -

3. HEFEHUNE G R - 4. HRSERR IS 2 IUEEIREE
Fig. 3. Collecting oocytes directly from follicles on the ovary.  Fig. 4. After suction is completed, the follicle appears
collapsed.

B RES A IS 2 DN RHHRAR RS I M2AE 1% 2 UNBER Ky 68.30 £3.99% » [ —&5 SR B[R LIRS IE SEER MR T TRE SN
R 72 T 7% JNRERGESRAEAT (Baldassarre er al., 2007) 5 S5AMHFEAEE BZ R 60 /NIFAESTHERE 55 O RF4H
R EE - 2 DL +71 AUZ (Intracytoplasmic sperm injection, ICSI) #i% » FTfe-Z UNZLA T 70.9 £ 8.4% » fth—
GESL TN AFTAHAT (Abdullah et al., 2008) -

HoAth 2 G e 85 ON BRI SE ARV IR R JMB & 25 - B T S E LRSI - [ERSAVAS RS ST (Cognié er
al., 2004) ~ fufd fF#¢ (Paramio, 2010; Romaguera et al., 2011) H1/:4 T [EIZHYINRHAEEE B E - BE - S5
FHIERE R E S B EH IR R E R E 2 — - A4S L ERAEEFEINERR% - RIEEREFT AU
EFZ ONRIHAECE L 0 B 128 {5 Z[H (Pontes er al., 2011) 5 I=ELEEREREI 2T 2 JROHEORy 4 21 33 {1 - UIREH
Al A 7 2 22 12 [E (Gibbons er al., 2008) - (L3RG H T (E S R ERY 22 FMERHE K > 1 H 22— D e ARAVIE
51 (Pontes et al., 2011) o LLIFFEFHCEREZE T IRBHIAV/N - HHE ARG ZCEUER T RAV I REAEAR - 283 AR
JTEEHLE MR & Ry (Paramio, 2010) © FEA1 - HHZEHS ARG ERY N R RO B A IS 1/ S DhRE 39
il (Paramio, 2010) » (R HARSIN RS E1R 2 8 B RE TR T - Baldassarre er al. (2007) #5245 - BER
PERE - (E R AR A\ TR B AR i 2eny 2 REUI=E - JRO] (A LOPU R EE N REAR 33 (8 B8
ARV ORFECER « IR BIEZRETERLTE - MR &IN5 NEUS 2 O BRI A B i P T R b - (2
B —(EA®OIRE - FIFETEEETT - FIH LOPU HUS 3K H B SE 5 2 45UV CF4HAE - &S pa iz Els » H
B SHIE T2 (Vazquez ef al., 2010) « {E/KARYBHZERIFEHT - INRREREA 21518 2 DN R BRIk g
EINEZE - ME T AFHIIN AR E BT bk B2 2 i (Francesco et al., 2011) 5 45 T HARFSN » (EEL
SO RHAHAE S E N £ (Takuma ef al., 2010) © FE4F7F - AR MEARRRIME » 7T ASCE IV RHAAE N IR ST =R AR
BHEREST - BNV E  HATAT R0l DUE A e iRt — IR > B0 > 4850 T A R 60 FI A 2 i s



96 U= RE S D AT PR R R 2 T

f]  (F ] DUA RN R ET = 380 KON RFHRESLE (Vazquez er al., 2010) -

AEAFERC T T RE 85 U RHAHRE U SRl - WGBS ML 7 A HUS 2 DN RHAHARAET TRE S NN - BRAMZAE Bhs
G AR SR L  PLHETA - 45 REUR - SSHIERESR )7 ARUS 2 LI IN R ARSI ME B R R E R » BER
B EEsT EEEE RN R AUREE S - B DUEF 8 S Z80E - H BRI F AT AR &AL
ELGEEFHE R R IR 5E

# 2. AEMET TS Z MR RR I MR R R BN - BIRR R BRI o8
Table 2. Effects of different collection methods on the cleavage rate, blastocyst rate and cell number of blastocyst after in
vitro fertilization culture of oocytes

Oocytes origin Total oocytes retrieved” Cleavage (%) Day 7 blastocysts (%) Total cell no.
Surgical 165 105 (73.93 £ 1.90%) 61 (42.87+1.26%) 76.41£1.29°
Laparoscopy 46 32 (68.30 £3.99%) 20 (42.65 £3.83%) 69.00 + 6.23°

" 4 replications of collection.
Means * SE.
" Means in the same column with different superscripts differ (P < 0.05).
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Abstract

The aims of this study were to establish the technique of laparoscopic oocytes pick-up and compare the techniques with
the traditional surgical oocytes collection methods of goat. Twenty goats were used in this study (10 Hengchun line of Taiwan
Black Goat and 10 Nubian goat), followed by conducting in vitro maturation, insemination, and maturation rate to observe
cleavage rate, blastocyst rate and total cell number of blastocysts, after oocyte collection The results showed no significant
differences observed in maturation rate with the nuclear development arrested in the MII stage (74.88 = 2.00% vs. 81.144
* 7.00%), after the culture for maturation. After insemination, the fertilized zygotes were continuously developed in the in
vitro culture system, and cleavage were observed 48 hours after insemination. The two different oocyte collection methods
(surgical vs. laparoscopic method), showed no difference in the cleavage rate (73.93 £ 1.90% vs. 68.30 £ 3.99%) and the
blastocyst rate on the 7th day after fertilization (42.87 £ 1.26% vs. 42.65 £ 3.83%); however the surgical method had a higher
total cell number of blastocysts (76.41 £ 1.29 vs. 69.00 £ 8.91). In this study, a laparoscopic oocyte pick-up technology was
established with success. The blastocyst development capacity of the collected oocytes after in vitro culture was similar to

that of surgical collect group. The laparoscopic oocyte pick-up technology can indeed be used for goat oocytes collection.

Key words: Goat, Laparoscopic oocytes pickup, Blastocyst rate.
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