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Follicular Stimulation and Laparoscopic Ovum Pick-up (LOPU) in Repeatedly
Superovulated Korean Black Goats

Yong-Boum Lee?, Doo-Soo Lee®, Sang-Cheol Cho and Sang Tae Shin'
College of Veterinary Medicine, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT

Laparoscopic ovum pick-up (LOPU) is a convenient method for collecting oocytes in small ruminants. LOPU has
the advantage of being a less invasive means of oocyte collection, thereby allowing for a repeated usage of the oocyte
donor animals. A total of 25 Korean black goats were used in the winter season (December to February) and LOPU
was applied to the goats which had been treated for superovulation more than two times during the last twelve months.
Estrus was synchronized with an intravaginal insert containing 0.3 g progesterone for 10 to 12 days. Ovaries were
hyperstimulated with eCG 1,000 IU oneshot, FSH with eCG (50 mg / 1,000 IU; 70 mg / 500 IU; 70 mg / 1,000 IU)
oneshot or FSH multiple-shot with eCG oneshot (20 mg x 6 / 300 IU) given intramuscularly 72 h prior to LOPU.
For these groups, the number of follicles (mean + SEM) observed which developed to larger than 2 mm in diameter
were 1.6 £ 2.5, 43 + 3.1, 5.5 £ 42, 6.6 = 2.1 and 8.8 + 7.8, respectively. Oocytes were aspirated by using OPU
needles and a vacuum pump. The overall oocyte retrieval rates were 41.4%. Oocytes were matured in TCM-199
supplemented with 10% (w/v) bovine serum albumin + 10 pg/ml FSH + 1 pg/ml 173-estradiol for 27 h at 39C in
5% CO, in air. Oocytes were parthenogenetically activated by ionomycin combined with 6-diethylaminopurine (6-
DMAP). Total oocyte maturation and cleavage rate were 67.3% and 78.8%, respectively. In summary, LOPU is a
useful oocyte collection method in Korean black goats that can provide immature oocytes for transgenesis or nuclear

transfer.
(Key words : oocyte, laparoscopic ovum pick-up (LOPU), superovulation, Korean black goat)
N E 48 WFERIAC) U S5 29} RS U WFE
A4S B BRI oY) W], AAn

2Y HEFENAY B S ol &3 G A3 (laparo-
scopic ovum pick-up, LOPU)& 1970'dtH Snyder®} Dukelow
1974yl elsf ol A5 AAE A, 201 °] A 1990
dthell o] 22 AoF Tervit(1996)3} Baldassarre(1996) 5ol <]
& dx A= g e gy B 8 iy Fol /A E o,
A FEOIY A AZ FE YIS A3 Gl 5o
ALEE] 7] A ZS A th(Baldassarre 5, 2002; Baldassarre 5,
2003).

& S,
stoll ME3teE <4 WH(Earl 5, 1994; Ledda 5, 1999),
E47E o] 83 FE & A F(Synderet Dukelow, 1974; Graff
S, 1995; Baldassarre 5, 1996; Santl 5, 1998; Baldassarre &,
2002; Baldassarre &, 2003; Koeman -5, 2003; Coginé 5, 2004;
Abdullah 5, 2008), =3 = ol S T3 Fx e A
(Graff 5, 1995; Santl &, 1998; Graff 5, 1999), 123 =5
e FadA dgate RS Tl o] Fo X t(Ledda

= 1999).
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AFHE 22 AN A o8] ¥ RHE-o] 7153l th(Stangl 5,
1999; Baldassarre 5, 2002). 1283 A Al<4 o] 2] o]d /A
oA A& 7}53H(Baldassarre 5, 1996; Ledda %, 1999;
Koeman 5, 2003), 3= Al-e A E dxTdS A A=
A Qo] dxte] s A 2H o] £-o]slth(Baldassarre
5, 2002). =5 23 FEHe] G AFHET B2 A}

=2 9S4 YoKGraff 5, 1995; Graff <, 1999).

A P E d4h 5L A8 UFeE =&
st o] B0, Ay HA A E G =5 A
2E AFALR gEwe /b vk B3 Aol
Z259 EE 5EE ol&d dxT A F ol FaAE obF
B E w7t gl ool Aoldles AN dAE Igete
W F 7P olfol B2 BEAAS o83 dE T A U

dEYe] AA 5

—_

2483
T 25vhE el o A2AF 24~36719)E A3
TR ARSI, o5 & A¥ES FYs] A AL 1
ol ojm] 23] o) Fe] ek AR et & Fes WS
dol A= MASEA, zF 3 & A AAE 8l 160 mg
9] follicle stimulating hormone(FSH, 20 mg x 83])3} 200 U
9] equine chorionic gonadotropin(eCG)°] T = ith A ¥
AZH(12~29)0 dAsslen, dPdFEds 222 Fo
Wilel wheh Z+zh evie]d FE9IE A stk
AAEES tistsd Hol 7k B A S,
Az et AR ofelollA AbgEoH, AF A5 A
u

1]
o M

oY L Olﬂ

th ALR[HFE100°, (F)BATMR]E 1Y 23] 283 %S
A
H
]

o5, MR FEE L ENGF[ALRE", (FHU
b e AT 34 AlAET
] E713E 918ke] 2 W) 10~12Y 59+ CIDR(controlled

internal drug releaser, progesterone, 0.3 g; Pfizer, Auckland,
New Zealand)E A3, LOPU 36 h ol Al AT W
A=E 938l eCG(HA PM.S.G.® UARAEATL4)9)
FSH(Folltropin-V®; Bioniche, Belleville, Ontario, Canada)E
Table 13} Zro] FoJ3t3ith. U3 Fof ¥ (one shot)> LOPU
72 h Mol &80 2 T35ty om, FSH th3] Fo(multiple-
shot)x LOPU 72 h A eCG%t T 13] Fo&li, o]F 12 h
AR F 63 2K FAE ST

AR BT AT WS AR(H7 2 mm oG] HE EA)

2. 54482 o|8st hEZH HF|(LOPU)

A3FE2 LOPU 36 h AW-H AAAI1Z1 01, 24 h A E
AFAAY AEF5ES v13 A EF(abdomen) 9} A= F9
(inguinal region)®] B A AT w3 FEE 93 tile-
tamine-zolazepam(Zoletil 50®; Virbac, Carros, France)= 2.0
mg/kg A= FALSIS A, isoflurane(o}o] Zek®; shuiA] o5
21312h e FYS T8 v E FAAAT v fE T o
gl &5 olg & 30% 7129 Trendelenburg M = H A3
. &39I sugical iodine[MIEFA®; (F) ol A5
£ alcoholZ 717} 33|14 wHE-te] A%E3ISITH
B.7474-2 FENCER®(MGB,Germany)E AH-3l91t. LOPU
913 HA B F-$lof verres needles ©]-&3le] o)1k}
2E B UE Fd8 371 S5E THEAL, cannula(s.5
mm)®] A 91X 5 mmé HFE FstATh F R
cannulag &5 AT & - 9 F 3 cm, FEolA HE &
o2 oF 5 cm AR A A8t AdsAh F e
trocar sleeveE 53l endoscope(rigid endoscope 30°; Scholly®
FIBEROPTICGMBH, Germany)¢t 5737 #HAE AFate]
2§ dAe HA ZHS Ao RN dx A5 &I E
BN SA=

o] F F /MY trocar sleeve $1X|oA] Me] £O=2 5~8 cm
Aol -9 F N cannulaE AU S 1 Fo
trocar sleevel &= rigid endoscopeE, = A7 3 FH= o
2 Holle 547 AAE, 5 #E Fole 19G OPU needle

(o

GFsdo)S Adsiach
drxehe] FYL 2 mm o)A dEolA AAEAT da
dxeke] E9lole XEHI(GAST®, USA)E Algstgon,

Fig. 1. Laparoscopic ovum pick-up (LOPU) from hyperstimulated
ovarian follicles.
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7R A &H o2 dzAS FYsAnh GEE EYs) A
o W2 AF wiAE OPU vl=2 2% T, H¥ESE ZF
Fol 2l

SHE F ohA WiAE FY3H OPU HEE A E Qbol| Hot
= A YIS stk = 2 # vl A= Dulbecco's phos-
phate-buffered saline(DPBS 1x; Gibco 14190)°] 10% FBS
(Gibco 26140-079)S H7tate] ALEaFATh S AA A
vtz YA dr] A (WILD MS5A®; WILD HEERBRUGG, Swit-
zerland) S 3 GAE 353 th

A4 Aol FATA Fold A PASW Statistics 18
Z2 WG o] g3l X E -7 % (one sample t-test) S A A|

Sttt

3. EHAtel A Q| B

AHE H3l FAF AA v A= tissue culture medium-washing
(TCM-W; Gibco, Rochville, MD, USA), #$] A< vl A= tissue
culture medium(TCM; Gibco, Rochville, MD, USA), T4 A
2] ¥ X = modified synthetic oviduct fluid(mSOF; Sigma, St.
Louis, MO, USA)E AH&-3t4th B wiA & pHE 7.2, 18
T AESS =52 280 mOsmkgl & ZA AT

318k dAE= TCM powder(9.9 mg/ml; Gibco 31100)]
sodium bicarbonate(0.168 mg/ml; Sigma S-5761), hepes(2.38
mg/ml; Sigma H-6147), bovine serum albumin(BSA, 5 mg/ml;
Sigma A-6003) ¥ penicillin-streptomycin(10 ml/L; Sigma P-
3539)0 8 A E TCM-W &0 2 23] AAsta, A9 4%
A2 18] Al sk
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A ) A& WA= pyruvic acid(0.099 mg/ml; Sigma P-4562),
penicillin-streptomycin 10 ml/IE 718 TCM 199(Gibco 11150)
SHg 7|2 S F antrin(FSH, 10 pg/ml; Denka, Japan), 173
-estradiol (1 pg/ml; Sigma E-8875) ¥ 10% FBSE Yol A&
st FAE A A5 wiAel XAA 39T, FE 100%,
5% CO.9 wiek7lell A 24h 9+ A& AIA T

A2 A4A7) dA- G A E B9 S hyaluronidase(l mg/
ml; Sigma H-3506)5 713t TCM-W £ oA U7 <F
200 um®] glass pipettes AH§-3ted, Tt AZE HARAT
W A 27 A8 AAE FAE TCM-W £ 07 23] A
At A& A5 Hrte I AlZ7F e AA" F
2t A A 15AE FFstE A= snh

vl 435S 91sted 0.5 uM ionomycin(Sigma 10634)
£ FH7F TCM-W &0l 47 ZAAZ T ol 39T, &
T 100%, 5% CO,°| Wi 7)ol Yojxd 1.9 mM 6-diethyla-
minopurine(6-DMAP; Sigma D-2629)2.2 23] A& % 25 ul
6-DMAP microdrop®ll 4A17Fg9r XA 7t

gA38l A7l PFA= mSOF wix 2 23] AlAs &

35 mm dish(Falcon 1008)°l ¢|XA]A
2

3
€09l M1l Y, WY wEe Al
=

7t 72t A FELAAA 35
2 3AT
4

Table 1. Responses of ovarian stimulation according to differential treatment of eCG/FSH and oocyte retrieval rates to LOPU in Korean

black goats (mean + SEM)

Total no. of follicles

No. of goats No. of goats developed and Total no. of Oocyte retrieval
Treatment . * . .
treated hyper-stimulated aspirated oocytes retrieved rates (%)
(mean + SEM)
eCG 1,000 TU 5° 1(20.0%) 8(1.6 + 2.5) 2 25.0
eCG 1,000 IU + FSH 50 mg 3° 2(66.7%) 13(4.3 + 3.1) 6 46.0
eCG 500 IU + FSH 70 mg 6 3(50.0%) 33(5.5 £ 4.2) 11 333
eCG 1,000 IU + FSH 70 mg 5¢ 3(60.0%) 33(6.6 = 2.1) 12 36.4
eCG 300 IU + FSH multipleshot o
. 8+ 7. 2 .
(20 mg * 6) 6 5(83.3%) 53(8.8 = 7.8) 7 50.9
Total 25 14(56.0%) 140(5.6 + 5.0) 58 41.4

" Follicles were developed to >2mm in diameter.

*7° Due to severe bilateral ovarian adhesions caused by previous laparotomies, 1, 2 and 1 goat(s) of each treatment group were

ruled out respectively.
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APFES T2F Fof ol wet 7+ 3 6mtE] ] wf
gataith T o] Hel AlalE 23] o]4fo] JiE g w
B AT FHoR Q] ERAEE T T FQlo] B
MA= APl A £33 th(Table 1)
SER R 9 W wpE GE 25 52o] Ao}
3|8 Table 13+ 294tk

4,
Fof g oAl whelel mkE] 9 1,000 1U 9
eCGE FA3I3ith ol oAl wiel F & migoll A v d2 =
Z ®kgo] YEl, UM A 4 vl wkSo] giloen,
29| F=ake 670 B3

FSH®} eCG B3 FAdANE TEZ Fof G50 mat
Z AT ¥5(A7 2 mm o)) waE)o] F7hE o] e
eCG 1,000 U + FSH 50 mg, eCG 500 IU + FSH 70 mg 2
eCG 1,000 IU + FSH 70 mg ] FoJAE 272t 43 + 3.1 M,
55+ 4270 2 6.6 =21 708 Fx7F #FHAG

eCG 300 TU + FSH 20 mg x 6 oA+ 8.8 + 7.871 ] FE7}
A oH, o]F AN whE] F g whele] S iedA 2370
o] 7t #HFEEHAT

SEE Fo] e wE 4x A= a3 A s o
x4 Helrh Y Aste] BAIA folAdol itk
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BERAE ol g Y2 A GEE N2V AR A
FTHEE AHEEle], AEHHQ] SUS FE WHAE AAEHS
om, o] RO F 14071 9] 2 5871 HAIt F4E
At 41.4%°] IFES AU

3 M HY USE

gk G A9 Wik dsed O A g8 B
2382 Table 29} Zth

518t AL 4970 5 3370l A A 1A 7F ERIH A ER

BEES 673%AL0, olF 26709 wdAE A A 24

[e]
S Eg) EdHo] BEEL 78.8%ATE WA BT 4 cell

+ eCG 1,000 IU Foioll A g3t 6719 T}
= A9 wg = 294 ol AnE IR EstATh

[l

a

Haoll A thepe] dAE 35dr] 919 eCGH FSHO| o
Fg Fol & 2 e B3 A7t ATKGraff T, 1995;
Baldassarre 5, 1996; Graff 5, 1999; Ledda &, 1999; Stangl
S, 1999; Gonzilez-Bulnes 5, 2000; Baldassarre &, 2002;
Coginé 5, 2003; Koeman 5, 2003; Abdullah 5, 2008). &=
E Fo] 21715 AF(Mansour 5, 1994), 94-°](Chen &, 2006),
| A (Ratky %5, 2003)°1 4= ovum pick-up(OPU) 36A17F & o]
A%k, Abdullah 5(2008)-> 4ol X 9] 739, o] Al7]e] Fofa}
W v A% dabrh wol EASEE LOPU 72417 Mol Fo

shefof 74 B AR BHES AL F ATk St

HE AFE A% SR ARN oG HE Folk vE
A4S &3 wrgo] UEIA gAY mekatath I8 ER oCG
WE Fof Wby e o]n] 23] ol4ke] BHEA OG Fol AW
o] 9 B AN FFTIreNAE RAFH BE 2

FSHe} eCG W3 FoolMe= IFHE eCG 1,000 TU +
FSH 50 mg, eCG 500 IU + FSH 70 mg ¥ eCG 1,000 1U +
FSH 70 mgs Fostd o, #5535 dxa5 5k 4745 4
2tk Abdullah 5(2008)2 &% @24 FSH 70 mg + eCG
500 [US] o2 g oF 207 FEo] Gx 2= vHe-S A
o} 3} T} Baldassarre 5(2002)%= Alpine?} Saanen ol A
FSH 80 mg + ¢CG 300 IU®] FoE H¢ oF 2571 Fx ] &
F AT WS ATy RuEF ek 1y oju] 23] o)A

Table 2. Maturation and cleavage rates of laparoscopic picked-up oocytes

No. of maturated

No. of cleaved oocytes

Treatment’ No. of oocytes oocytes (2 cell) de\I:Ie(i;)p(;f(‘i Ot(())c}:ltecs:ell
¢CG 1,000 TU 2 2(100%) 0 -
¢CG 500 TU + FSH 70 mg 1 7(63.6%) 5(71.4%) 0
¢CG 1,000 TU + ESH 70 mg 12 10(83.3%) 9(90%) 6(66.7%)
EZCOG;;()X Ig) * FSH multipleshot 24 14(58.3%) 12(85.7%) 4(33.3%)
Total 49 33(67.3%) 26(78.8%) 10(38.5%)

" The 2™ treatment group (eCG 1,000 IU. + FSH 50 mg) were excluded from this table due to contamination during culture.
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o] B3 702 o AZIT) eCG 13 Fof 2 FSH ¥ th
3] Fo] WA Ux A5 g TS oA §5 AAE
Btk I8y oF 3 wlglelM 23719 dE7F 2FHIE
sto] T2 Fojg REH s vrEEQ AME AlRlo A9 ¢
F AT WS AR Bt T EE Fo W mfE ol
o Ae Ao GE AFE 9 T2 XA WHS
2M, FSH th3] Fof o] 714 23st Ao = AAZG=

A3 A5 A 3E(Brebion 5, 1992; Gonzilez-Bulnes 5, 2000;
Baldassarre 5, 2002; Cox 5, 2007)% 24X ¥t}

TR Q] AL A M ] B2 A g A F5S 9
Slo] T2 W Fof(McNeilly 5, 1987; Coginé, 1999)9}
A2 A= 522 WE S 2E 224 (GnRH agonist) =+
Z8A(GnRH antagonist)®] A2 ®'H(Brebion &, 1992;
Coginé, 1999; Bari 5, 2001; Coginé 5, 2003)°] Al%=% o} £
o Gx AFE e SEE] vy X T2 g &
Aol PO R Q3 33] o] FANA FE A= wkgo] 7
289 3thRyan 5, 1991). 32 29] w2 X x| w&
X A= ghgo] fAaEE FALES AR U8 TEFS] W
FAZHA S5 F 3t Shi(Coginé, 1999).

DE AT A% BER Fol Al 2 HEE 6 mm)7t U

S

HA dx 2= vhgo] gaEe] YEPdTHGraff 5, 1999).
AR AT T EE WE TR 8 £ 23A 9 A
e & GEE AAS] A8 o2 ARE-E t(Martion 5,
1995). ¥Ha ARE-E QAN YA AT TEE WE S 2
2 484 e 2IdAE AFAEHE Aol TR &
%S wHY =2 ¥ AT 9SS BATT FTH(Brebion

Irt

S, 1992; Coginé, 1999; Coginé 5, 2003).

2F WMF FEAX BAE ol &e dxT HFH A4
< Snyder®t Dukelow(1974)9ll ¢J3] A& A7HEAeH, o
& AP F= B v, 3719, cannula A, ovum
pick-upA 2 A3 FT FELZ HEEES V&9 BHASI,
7 W COE FYsted 375 FHE HEY FoEA,
W o2 A7 &4 98 E FolH, dae] HES &0l
SHAl ekl 31 th(Snyder$t Dukelow, 1974; Graff 5, 1999;
Baldassarre 5, 2002; Coginé 5, 2004; Cox 5, 2007). T4
AL 913 B AAE Baldassarre 5(1996), Abdullah 5
(2008)2 3+ 7l Snyder®} Duckelow(1974), Graff $(1999)2
FNE AFES Ao 2 HIEO cannula®] A4S 7ol Aol
£ B3tk Cannula®] A9 F9< st&EFoA Fd9E& T3
FHOERE HIE B TS 7|FoE 9o AU
o} 22 319 th(Baldassarre &, 1996; Cox 5, 2007; Abdullah 5,
2008). OPU H}52] Z7]o] A= Snydere} Duckelow(1974)=
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23G, Baldassarre 5(2002)3} Cox 5(2007)< 20GZE, Cognié
5(2004)3 Graff 5(1999)2 18GE A&sith dxas &
dst= WHOZ Snyder?t Duckelow(1974)E 2.5 cc FAH]
5 A2, ©lF Tervit(1996), Baldassarre 5(1996) 2
Cognié 5(2004)2 JFHZE ALgstch JAFHZ T4
%32 Baldassarre 5(1996)< 50 mmHgZ, Cognié 5(2004)
< 25 mmHgZ, Cox $(2007)< 70 mmHgZ @3] AMHE-3F5Th

x| 3)pg2 2ol JfAE LOPU Wigol e By
H 34 A E viX= AoltiBaldassarre 5, 2002;
Cognié -5, 2003; Gonzalez-Bulnes 5, 2004; Cox &, 2007;
Abdullah 5, 2008). W& 35&9] Ao RE TS F9
st HAEAA A BAZE 7 Ao A, A3t
o % Te JFo| Utk AP AME AFHE=

o
A&l A7} obd viA Y filtering

LOPUE I A&4 =
HZE AN 2122 OPU vhedl Aele ZEs a4l &
A5 & F AT SAT =25 fFH 9 & Pl A o]
AHS AAEte A T 4EES EEFOEN IFES
=Y F UueH, o] FFEo] 50~60%%

G2Fe] A 9] wj el M= dxF g3t H S 2 jonomycin
3} 6-diethylaminopurine(6-DMAP)2] 2] WH-& AF8-351S th
Guo 5(2010)2 949 Aol A ionomycin3} 6-DMAPS]
2]7} temperature shock, electrical pulses, ethanol, strontium
chloride(SrCl,)$} cytochalasin B(CB)2] A2t} =& H3g
< EQu sk

wxpo] A 9] vt At thE AF A9 B (Martino 5,
1995; Izquierdo 5, 1999; Izquierdo &, 2002)H.Ch ¥ A<
&3 28&S ePAth ol & WAk A <] vikg wlx] A
&, A2 92 g, 0 dxel A AFHS G do] wgtd
A 5ol I HRleE ALeR oAAZIT

Ao mekol A Bt & UK ES A7) 9 Ute R &
&S 3 A3 M EZ(oviductal epithelial cells)2F 7Ho] vl %k
(co-culture)l= o] Atk Tyagi 5, 1997; Teotia 5, 2001).
Izquierdo 5(1999)2] A& vl AFN ML F49 F+HTES
Fae] T gu AEe; o] mitetdS W, FHTY] £
o] Bt} A vetEth IHEE o]y Uy
Aol vkttt Hrh £2 $SES 95 F AL Btk

29 JHEA Q) FE e A FH ol 1o dominant follicles} co-
dominant follicle®] &4 A] HA}e] A& &= E&go]
A2 K7 chViana 5, 2010). 1B o U &
T AA WY =g 18 giielth

2 E

A9 A AT 1d ool 23] o <] Al AR 7ol
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9} FSHO ¥ 13 Fof, & eCG 13 o] % FSHO ¥ 3§
s Fo 5 Sl LOPU 7}3@ < B S8 dE A=
e S, BRAE 018 FED AHE LA
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o2 a el

U2 AFE 98 eCG T 13] Fof WA Ht 1.6 +
2571 9] GEIL FEE o, oju] HHEZA Q] eCG Fo| Aol AU
= W ARl LOPUS 8h7] #13 i3t da 2= v
2 AFRE A& F7F ATk eCGo FSHE W3 13] Fof 1)
WE Z eCG 1,000 IU + FSH 50 mg, eCG 500 IU + FSH 70

mg % eCG 1,000 TU + FSH 70 mge] FoME 2z A
43 +3.1,55+ 42 2 6.6+ 2.171¢ dE7} #FH o] oCG
T 13] Fof oA Bt thh U AAE dE U A
Atk eCG(300 TU) 13] Fo + FSH W3 th3] Fof uhyof A
T Wi 8.8 + 7.8 dEIF HAFHATE dE AFS HS
TEE Fo W AME CG(300 IU) 13 Fo + FSH ¥ 3]
03] Fof o] U 2= ukgS o) Fojul=d M 2
AZ}E Hch
171—7-10 o]o-s]— el j}]_%] 2]
< Trendelenburg AHA| 2 HA3IY, &2
7c} LH COz% %%18}04 7S dHE wE =
73‘ AAE °l£o¥ hii

e e HHow

GxE Ay o

SSEER »&zm S e W 414%2A N 39
o, g AA WEel AA L LOPU 714 UL §
2 AT Bk B HFES DS 5 AL Hele A
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