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ABSTRACT

This study was conducted to examine the effects of oocyte maturation period, phytohemagglutinin-P
(PHA-P) treatment and activation agent on the enucleation, fusion, activation or in vitro development
of bovine nuclear transfer embryos. Bovine oocytes were enucleated at 16~24 h of in vitro maturation
(IVM). Adult ear skin cells treated or non-treated with PHA-P were transferred into enucleated oocytes.
Reconstituted oocytes treated or non-treated with PHA-P were fused by a pulse of 1.5 kV/em for 30
usec. Fused oocytes were activated with a combination of calcium ionophore (A23187) and
cycloheximide (CHXM) or dimethylaminopurine (DMAP), and cultured in vitro for 7~9 days.
Enucleation rate was significantly increased when oocytes were matured for 16~18 h (70.2~92.3%,
P<0.05) compared to that of oocytes were matured for 20~24 h (44.3~53.4%). The location of
metaphase-1l plate was far off from the Ist polar body as maturation time was increased. PHA-P
treatment of donor cells or reconstituted oocytes significantly improved fusion rate (P<0.05). Cleavage
and blastocyst formation rates were significantly increased after activation with a combination of A23187
and DMAP (78.6% and 32.9%, respectively) compared to those of embryos activated with a combination
of A23187 and CHXM (48.5 and 15.2%, respectively). From the present result, it is suggested that high
enucleation efficiency can obtained by using oocytes matured for 18 h. It also shows that PHA-P
treatment can improve the fusion rate, and activation with a combination of A23187 and DMAP can
enhance the embryo development.
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v d9(Critser %, 1986, Westhusin 5, 1992;
Smith %, 1993; Mohamed %, 1999; Dominko 3,
2000; Liu =, 2000, Yin %, 2002)7} chebahA] Al
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71537, 2 ATA A=Al cycloheximide (CHXM)
(Presicce®} Yang, 1994, Liu 5, 1998b)1} protein
serine/threonin kinase (Pt <1443} A|A|Ql 6-
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W (Susko-Parrish £, 1994)0] otk T}
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A e 1£7} a8 Ao
2% 2w Ajbga}cq 16-244170 A% %F3ted
o Aezp okl 2. TCM-1999% (Gibco-
BRL, Grand Island, NY, USA)el 10% FBS (Gibco-
BRL), 0.2 mM Na-pyruvate, 0.02 U/ml FSH (Sigma,
St. Louis, MO, USA), 1 ug/m 17B-estradiol (Sigma)
9 50 ug/nl gentamicin (Gibco-BRL)S #7}st A
& A&

2. MM ZE2 F=H|

s e A HRzACZRE AMELE 3
3t 10% FBS, 0.2 mM Na-pyruvate 2 50 g/
ml gentamicino] ¥ DMEM (Dulbecco's modi-
fied Eagle's medium, Gibco-BRL)% uof A1 uf oFs}
o} 4~63] passage ¥ FZARIIATHTL ol
Aesg gE AZe Hold Aol 4-well
dishell Al oF 1 FU wjgstd 2 AEd=
(confluence Ae})E TES FO2ZA GO/Gl7]ol
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3. D|A§a}o| EI%
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3le] cytochalasin B (CB)& 353t TCM-199 + 3
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A 16~24X7F A 8] AL dEde GEAEE

AAR &, AxAe] Ayt Fdsta Al 1537t
ol FAvhe A3t A 1529 FHe Al
AL oF 1B3RE FY58le] metaphase-TI(M-II)7]
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gl 22" AZEL 1 we/nl 9 Hoechst 33342

- 234 -



(Sigma)g  FH3I TCM-1999e] 1587 4
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7t AsAZiE dAaA 9 $A|(Fig. DE #9ls
A}, AlZke] AAETE FA %] Ayt Bojx
= dA4E B, 45 F 16 2 1847 = M-117)
GMR7F Z+2F 100% 9F 65.6%(80/122)7F A &
H(AR Dell SA8 vbA, 2024473 = 11.2~
15.6% wro] A ¥ 1 HX]o] A3
(Table 1). SA WE&&2 dA9] A&A|7ko] A3
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A7 FAE WEIAL dE, g9Ee o9
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Fig. 1. Diagrammatic representation of metapha-
se-Il plate location as related to polar
body (PB).
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Table 1. Effect of in vitro maturation period on the location of metaphase-II (M-II) plate in bovine

oocytes
Maturation No. of No. (%) of oocytes with M- [[plate in various location
period oocytes 1 ) 3 4
16h 11 11(100.0)° 0( 0.0)° 0( 0.0)° 0( 0.0)°
18h 122 80( 65.6)° 30(24.6)° 6( 4.9)° 6( 4.9)°
20h 128 20( 15.6)° 45(35.2)™ 40(31.2)° 23(18.0
22h 134 15( 11.2Y 56(41.8)° 48(35.8)° 15(11.2)*
24h 86 11( 12.8)° 43(50.0)° 26(30.3)° 6( 7.0y

ab,c

Values with different superscripts in the same column differ (P<0.05).

Table 2. Effect of in vitro maturation period on the 1st polar body extrusion and enucleation rates of

bovine oocytes*

0,
Maturation No. of No. (%) of oocytes No. (%) of
od total oocytes extruded

pero oocytes Extruded 1st PB Enucleated 1st PB at 24 h

16h 124 13(10.5)a 12(92.3)a 91(73.4)

18h 273 131(48.0)b 92(70.2)b 188(68.8)

20h 226 120(61.9)c 62(44.3)c 159(70.3)

22h 225 148(65.8)c 62(41.0)c 162(72.0)

24h 171 118(70.1)c 62(52.0)c 118(70.1)

*PB: polar body.

ab,c

g3l 5] g th(Table 2). A4 F 20~24A1 7R &=
HEgo] foFoR B2 ¥d, BIEE o

o7 7HA8ATHP<0.05).

2. PHA-P X2|7} &80 ozl Q&

Donor Al X A& F(67.2%, 86/125)9 AF1=&
2] 7(64.5%, 78/121)7+) §8e 4o A =po]
g Holx ¥PAT F AT+ BF FAHIF
(50.4%, 61/121)0] Bl M= FHOR =S &3
&2 UJERH QA THP<0.05). vtz 7t o] ¢{&S
214~254%2 7+ AH23d fFoxte AR HA &
$+THTable 3).

Values with different superscripts in the same column differ (P<0.05).
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0.05) ¥A el THTable 4).
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Table 3. Effect of PHA-P treatment on fusion rate and the development of nuclear transfer embryos*

No. of cocytes  No. (%) of No. (%) of embryos developed to
Treatment .
examined oocytes fused 2-Cell Morula Blastocyst
Donor cells 125 84(67.2)" 50(59.5)" 22(26.2) 18(21.4)
Reconstituted eggs 121 78(64.5)" 59(75.6)° 22(28.2) 20(25.6)
Control 121 61(50.4)° 36(59.0)" 18(29.5) 15(24.6)

*PHA-P: Phytohemagglutinin-P.

** Values with different superscripts in the same column differ (P<0.05).

Table 4. Effect of activation agent on the development of nuclear transfer embryos

. No. of embryos
Activation agents* &

No. (%) of embryos developed to

cultured

2-Cell Morula Blastocyst
A23187+DMAP 70 55(78.6)" 26(37.1) 23(32.9)°
A23187+CHXM 66 32(48.5)° 16(24.2) 10(15.2)°

*DMAP: 6-dimethylaminopurine, CHXM: cycloheximide.

** Values with different superscripts in the same column differ (P<0.05).
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&S Fol71% s tHCheong &, 2002).

AAE oo B3 g EAy A3t
E 7|22 o]FoA T ¢, H7)A=, ethanol
= A23187 &3 DMAP(Cibelli %, 1998)¢]r}
CHXM(Kato &, 1998) 5] B84 WHoE A
AE Hol2o] ot Ex] A Ao AFstsioh
2 A3 A = A23187 X8 & CHXM3} DMAP
vpo] uf g g-S v wE A3}, DMAP A9
iRk 71742 o] &g o] CHXM AH3Hoh
gF o2 A Yesth ol¢ e Aie= oA
A12E9 B (Liu 5, 1998; Rho 5, 1998; Lim
5> 2000)9t% X gt DMAP X &]7F dA44) 9
e ot Al 2 SA e WA st o]uA(diploid)
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3= o] &7F o, donor Al TE §3 A

s 3 IE B82S FIAD F US
9

B A7E dRe] 45ARL PHAP A2
CERTLINUEE PR EERE
| VA e A

16-24417ke] G
HA-P %) £2 28 3 974

4 £ 471482 AAsa $49 %
R (

=
HA-PZ 1587F vikstdch

[
T g

3
A
Fe

flo oot m> S oo rir

¢
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