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SUMMARY

The objective of this study was to examine the optimal concentration and the exposure time of ethanol, Ca-
ionophore, and strontium to achieve massive recipient oocytes in porcine. The cleavage (51.4% vs. 21.3~44.3%) and
embryo development rates (45% vs. 13.3~29.9%) were significantly higher (P<0.05) in oocytes treated with 10%
ethanol for 10 min than other treatments. The oocytes treated with 25 mM Ca-ionophore for a minimum of 2 min
and 20 mM strontium for a minimum of 6 h showed significantly higher cleavage and embryo development rates than
those of other treatments (P<0.05). Cleavage rate with duplicated ethanol treatment was significantly lower than those
with ethanol alone (P<0.05). The cleavage rate and embryo development rates were significantly lower in duplicated
strontium treatment than those in both alone and combination (P<0.05). But the cleavage and embryo development
rates in treatment with Ca-ionophore were significantly higher in combined treatment (Ca-ionophore and cyclohexi-
mide) than those in single or duplicated treatment (P<0.05). These results might induce establishment of the optimal
concentration and the exposure time on activation media to build up activation condition of porcine oocytes.
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Table 1. Effects of ethanol concentration and exposure time on
cleavage and in vitro development of activated porcine

oocytes
Expo- No. of oocytes No. (%) of
Concen-
sure- . oocytes
. tration
time (%)  Treated Cleaved (%) developed to
(min) morulae (120 h)
5 90 24 (26.7)" 12 (13.3)
5 10 85 27 (31.8F 14 (16.5)
15 80 18 (22.5)° 13 (16.3)°
5 106 47 44.3) 31 (29.2)°
10 10 111 57 (51.4)° 50 (45.0)°
15 104 39 (37.5F 50 (48.1)°
5 80 17 (21.3)° 15 (18.8Y
20 10 82 27 (32.9F 15 (18.3)°
15 90 20 (22.2)° 14 (15.6)°

Qo= AT dgro dkon) EAHA R gt
(Table 4). Ca-ionophore ©=, 58 2 cycloheximide2} -2

Table 2. Effects of Ca-ionophore concentration and exposure time
on cleavage and in vifro development of activated por-
cine oocytes

Expo- No. of oocytes No. (%) of
Concen-
sure . oocytes
R tration
time (M) Treated Cleaved (%) developed to
(min) morulae (120 h)
5 90 40 (44.4)° 28 (31.1%
2 15 90 46 (51.1)° 31 (34.4)°
25 92 56 (60.9)° 38 (41.3)°
5 100 42 (42.0)° 29 (29.0)°
7 15 98 46 (46.9)° 34 (34.7)°
25 104 54 (51.9° 37 (35.6)"
5 105 39 (37.1 21 (20.0)°
15 15 100 41 (41.0° 22 (22.0)°
25 108 47 (43.5)° 30 (27.8)°

*"° Different superscripts within the same column denote sig-
nificant differences (P<0.05).

Table 3. Effects of strontium concentration and exposure time
on cleavage and in vitro development of activated
porcine oocytes

Expo- No. of oocytes o
Xpo Concen- No. (%) of
sure . oocytes
. tration
time (mM) Treated Cleaved (%) developed to
(h) morutae (120 h)
10 195 42 (21.5)° 20 (10.3)
4 20 234 94 (42.3)° 36 (15.4)°
40 216 69 (31.9)° 22 (10.2)°
10 159 54 (34.0)° 20 (12.6)°
6 20 165 105 (63.7)" 33 (20.0)*
40 165 87 (52.7)° 27 (16.4)°
10 162 48 (29.6)° 15 ( 9.3
8 20 180 99 (55.0)° 23 (12.8)°
40 180 80 (44.4) 17 ( 9.4)

>4 Different superscripts within the same column denote sig-
nificant differences (P<0.05).

*~4 Different superscripts within the same column denote sig-
nificant differences (£<0.05).
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Table 4. Effects of ethanol repeating or combination with cy-
cloheximide on activation of porcine ococytes matured

in vitro
No. of oocytes No.(%) of
Activation oocytes
treatment Treated Cleaved (%) developed to
morulae (120 h)
Ethanol 110 59 (53.6)° 28 (25.5)°
Ethanol+ b b
cthanol 120 51 (42.5) 19 (15.8)
Ethanol+ a a
cycloheximide 125 58 (46.4) 25 (20.0)

* Different superscripts within the same column denote sig-
nificant differences (P<0.05).

Table 5. Effect of Ca-ionophore and cycloheximide on activation
of porcine oocytes matured in vitro

No. of oocytes No. (%) of
Activation oocytes
treatment Treated Cleaved (%) developed to
morulae (120 h)
Ca-ionophore 120 70 (58.3)"° 31 (25.8)°
Ca-ionophore+
3-10n0phore 125 70 (56.0° 38 (30.4)
Ca-ionophore
Ca-i hore+
a-loflophote 135 95 (704" 49 (36.3)°

Cycloheximide

*® Different superscripts within the same column denote sig-
nificant differences (P<0.05).

U cycloheximideo} & Az Al W&hg T04A%E @5 &
FEADA Bt 9322 7 Ve THP<0.05). 3HA, A
o Mg ex HEXYA 363%E G L FE A AFHR
o o H o2 Ehth(P<0.05). Strontium T35 AT A HEkg
= 625%E 2L F ANeY TH APAE 5%z F2 4
& vehl it B3 cycloheximidedt 8 2] 8-S ool
T 4o 63.9%F TE A} foFH Ael7t AT
a8y AY FEgelAE F ARE JehiAdch
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be 5, 1989). Zri-dol AR E FREME A2 HY 5 =
Zo] 7hi A A ER W Ca FEe §4F 27t dolut
Z(Kline =, 1992) Cyclin B9} CSF¢] FA S 4| 5}= MPF<]
857 dojus ZeEEel Al ol F ti{Hashimoto 2t
Kishimoto, 1998; Ruso %, 1998). & <4 ol A] ethanol-& ©] &3}
kg 3 o g 2 L ethanold] FE 10%, A A7+ 1029
W) B} Mo wiste) §oH R FoHP<0.05), sHA A}
848 1715 $13te] ethanol A 2] A] ethanol®] & FX 9}
L& AI7H 10%S) 1083 Aelsle Zo] AR ez A
Z}Eith Fukui 5(1992)& 4 W2} @43 57) A ethanol S5
7%, =& A7 SE 8 ARSAS o F43880] #Urhe
X9} Minamihashi $(1993)c] 4 92 A3t /7] A
ethanol F= 7%} =& A|ZH 05, 1, 2, 3, 4, 55 =9 Al
Az 2,3, 5% ¢ As FolA 058 A s Fol H|5he
g43tgol 9322 BA Uehths Bigs xolE B
At ol F7ke] Rpole} A= AZhe] o] WECE AZHE
t}. Ca-ionophoreE ©)-§-3 A dzte] B43t M7 doe =
& ANZE2E AE, FE 25 oM A o dEE wpEEEo] &

Table 6. Effect of strontium and cycloheximide on activation of porcine oocytes matured in vitro

No. of oocytes

No. (%) of oocytes developed to

ivati
Activation 48 h 120 h
treatment o
Treated Cleaved (%) 2cell 4cell Morulae
Strontium 160 100 (62.5)° 68 (42.5) 22 (13.8)° 32 (20.0)°
Strontium-+strontium 200 100 (50.0 78 (39.0)° 22 (11.0)° 22 (11.0)°
Strontium+cycloheximide 230 147 (63.9) 106 (46.1)* 41 (17.8)° 53 (23.0)°

*® Different superscripts within the same column denote significant differences (P<0.05).
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oFog E2 ZA#AE RYrh o8 AF= Funahashi F
(1994)2] A=} A18}S] 22, Marketa £-(2003)¢] Ca-ionophore
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2 Esith Simone 5(2004)0] 4 dAt A3 {715 H 5
strontium X 2] 2] & A7 6A 7, X FE 20 mMoA ¢E
&0 66.7% wiitx ) e g FHo] 133%E Eivke Bis
HALE AL 2 PO} Lorend} Orle(2006)0] wh¢-2 Wz} &
A8t AN E 93 strontium X ElFE 1.74, 5, 10, 15 mM, A=
AlZF 15, 3, 67F, 12A17 A7 A3 EASEE T2 A A
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9] gAsE 4289 A% histone HI Kinase7} B84 35}
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% 917 W ol (Callas 5, 1993) o2} & EALE FH37] 9
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=, 1992)9t= & 2ol S Btk o]$} o] dEg ) vty
ol Wl Jed £ dF die, 55 2 HE A A 84
A Y] AT Lo HA] A EA] %%512171 HZo
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A g g {4 AAAle] HEAE A BgstEe] B
et d#lel B 7 E(Liu 5, 1998; Rho %, 1998; Presicce
o} Yang, 1994; Collas =, 1993)3} 2 2|8} A sko] k. w3
strontium®] & xg] A3 95 L WL A AgEg
&7 g g 2% 9307 wokr) Simone 5(2004)0)
2 AAE strontium¥} jonomycine H-& X3 A, HT&S
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Aok
Ay A34E F86 B HA dRe] 443 5718 4
&od gA3AY T B F Al7Zk2 ethanole] 755 10%, 10
£, Ca-ionophore 25 #M, 2% 718 3 strontium 20 mM, 6A]7F
o] 33}tk Ethanols} strontiume] F& 9 H-E A& =
A drie] G wiag A& S 238 WA ste dHE

BGEd, ol HA dAe 5 Ao thate] REsd
Fol AlEA ] &4 7T Ao g AZEn wEbA o
A gzt BAskES w017l A% Zg S7H, gd 74 o
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