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SUMMARY

This study was carried out to determine the effects of ionomycin and 6-dimethylaminopurine

(6-DMAP) treatments on parthenogenesis of rabbit oocytes, The oocytes were randomly

assigned to the activation treatments with either ionomycin plus 6-DMAP or electric stimulation,

The oocytes were collected from the oviducts of superovulated rabbits at 13~14 hours and

19~20 hours post hCG injection and were activated with 5xM ionomycin for 5 min and 2 hours

incubation in 2 mM 6-DMAP, The other cocytes were stimulated by three pulses of 3.6 kV /cm

for 60 usec each 30 min apart, starting 19 hours post hCG in 0.28 M mannitol solution with 100,M

Ca?T and Mg?*.

The results obtained were summarized as follows:

1. Following treatment of the oocytes with ionomycin plus 6-DMAP, the cleavage rate and in
vitro developmental rate to blastocyst were significantly(P<0.01) higher in the oocytes col-
lected between 19~20 hours than between 13~14 hours after hCG injection.

2. When the oocytes were treated with ionomycin plus 6-DMAP, 85(98.8%) of 86 treated
oocytes extruded the second polar bodies, with the entire chromatin complements outside
ooplasm., However when the oocytes were restored during subsequent incubation in the
drug-free medium, the cytoplasts regain their full capacity for parthenogenetic activation
and nuclear remodelling.

3. The cleavage rate and the in vitro developmental rate to blastocyst were not significantly
different in the oocytes activated by ionomycin plus 6-DMAP treatment(91.2 and 45.6%) or
electrical stimulation(89.6 and 34.3%).
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TH4F G A 2gFEE F100A wigEHe], &
AN E FXE2 Aozl FA ol HAY #A43
A5 Broy 7R dg At o)F dale #
239 (cortical granule)?] #2 (exocytosis), A2
2A)9) W&, FGA4H 2] €32 (decondensation), A
APPa Axd BE F o7kA WSy dojdh
W W Ca?t FE9 F7he dxte] $431E 4oy
= F8% 8o HuZ, Cattg QdF o F95}
Ar} Ca?t ionophoreE o]&-&le] hate] BA431S &
=% 4 gutx i (Ware 5, 1989). Ionomycing
Cat*e] B zA dhaid Q14dst AdAAR 6-DM-
APS} 7o) el @A slol @ol o] 8% 2 gtk (Rho
%, 1996; Liu %, 1998).

A 9ol A} 24X 7F A& HE 4 IA}E ionomycin A 7]
% 6-DMAPZ 377k A s 22 $Ag& vivt
E7R S AEES A& F UL 3 o] TR
2|7kl A7k A & T AdE A o]uiA] Aol &
QJofitx] g olui A (diploid) & @l A (haploid) 7}
E3E 9ol Frrgitta gth(Susko-Parrish
=, 1994). F3 daie] Aol whe} A3} ApFl of
3 W-go] tt24 vebdt}, Ethanal, calcium ion-
ophore 3-& A2ude H=58 &GS B4
F1Aek s 2 Fe] dale €438 =X geral gt
932 (Nagai, 1987; Ware %, 1989), ethanal, cal-
cium ionophore Z-& A7|A=% cycloheximidet}
@A §4 AAA Y AHee s HAF 9] 84
32 3w Bl (Presicce?t Yang,
1994; Shi &, 1993). AF 9} & datel] glojx (Mos-
es¢ Msui, 1994; Moses %, 1995; Susko-Parrish
%, 1994; Szollosi ¥, 1993) 6-DMAP+ d¥9] §
3} BIAE FAJTT WYL, B4 8
=(1998) & 5.M 9] ionomycind|A] 587 Ag F
2.0 mM¢] 6-DMAPo| 242k =&A] A 843518
Y oy deEdA 2 AFHS AT

o}8} Zro] EmolA+ o}A jonomycind} 6-DM-
APE o] &3 Yo &4ste] &g A7t mRsirt.
B a7 o]y BAS S-S G AsE
o w2 TSl o] FA 23 AR

ELEFEEBE BEEALEETELE R R
Je4 @ o)y S&s) PHE AR N2ARE A

Fataat @k,
I.zlz 9 uby

1LAHEE

2 Aol AM-E FAEE2 New-Zealand Whit-
e T AFo] 3kg AFY H5E E7|2A A
FAAEYte gy FEwgten) W (light: 144
7}, dark: 10A12F)& st £ ARSI 3
AR (E7) 8 H8At8, FeUriR)E AR 34
3ttt

2. sjuljzixa|e} U] &5

wzle] FRE g P frle A58 GEAE
10 mg¢] FSH (Folltropin, Vetrepharm Co., Aus-
tralia) & 19 23] 33t THFAIAI, "R 5 Fo
12A]7F & hCG(Peamax, Japan)& 100 IUS A9
FARIA T dabe hCG FAF & 13~15A17F Alold)
9}E7)E chloropromazine HCl3} ketamine HCIZ
AdulH3g gL AEeestd 4oz 2 453
A8 10% FCS7t %% D-PBSZ 33t} 84
H A= 300 IU /mie] hyaluronidase (Sigma, U,
S.A)¢IA 39, 5% CO, 2ZA 787 w43 o}
£, 150 um fire-polished pipetteo.2 WA £ & A
Adte A 157t 32 AEdo] 24T AL F
AlSREZ AHE-3EA T

3. dx}e| w4t

1) Ionomycin®} 6-DMAP| 2|#t g5}

Wte] 843 A71E QA wjF F 3 HPEE
hCG %43 13~14A17F} 19~2047kol} 5.M¢] ion-
omycin(Sigma, U.S.A)A 587+ wjd & 2.0
mM¢] 6-DMAP (Sigma, U.S.A) o)A 2A17F &4
3} A2 &4l

2) HoIxISH Wy
hCG Fo 1947k ¥2Hg Collas 5(1992) 9] %
Rl m2t 93k ATk ArASe] Age
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&AL 3.6 kV /cm, EAAIZHE 60 psec B A
4 33 308 o2 AAEY. Bk 8435
2 98 g 100 uM CaCl, 2 MgCly7t 3-8 0.
30 pM mannito] €402 oz, 30T dEd
7+70] 0.5 mmg] Chamberdl] B8 3 A4S A A
713 AZHNEEH7(BTX, U.S.A)E date] 34
otg FE3 Tt

4. A4xlo| HPSY HA

hCG FF 19~20A 7kl e FAE 5uM
ionomycinol| A 5¥-7F ¥] k3t 2.0 mM 2] 6-DMAP
oA 2A17F st Al 239 £ JFE #AS

2 5 ug /ml Hoechst 333427} §+#¥ D-PBS®
A3 5 B ol A-2FAE FlstArh.

5. 2hM3LEl ChXle] A 2{uiet

g3 A3 FAE 10% FCS7F g/ M-199
wloFale] 7 39T, 5% CO, w7114 v A9
Al x o}t Zw ksl

6. EAEty 24
A8 A= Chi-sqaure testS QA st A 277t
8] zjolof tigh f2144-& AR A

Mz =

1. Uxle] M=ol e ionomycin ¥ 6-DMAP
o| gt &0t

o] 44w WE E45tE ¥ aHEiTe U
958 golra hCG BE9F 13~1441203} 19~
204170l e FAF 5.M9] jonomycinell A 5%
7+ uleFsk & 2.0 mMe} 6-DMAPA 242 A3}
A st9E v, 2 g3}k Table 1o veld vieh 2

=3

hCGHFH F 19~20 Alhel afest Wzte] &A43t
E2 92.3%2A4 13~14A17kel AR 329 14.5%
wr} 494 (P<0.01) 28 Ehon, 19~20117k)
A@st FAlME 4HE71(92.3%), FH8(77.
7%) <} Wik E(35.8%) A 94 e & UEE
< Jepd oy, 13~14417k A@et dAeM e o
S o w8 »yy, WinEstx] ded AL 5t
U5 9k wakr jonomycinst 6-DMAPE E7)
WALE $A43A] hCG T F 19~20A17ke] Mg
WAL g ol &gto] EFAYS & 4 AUTh

2. g3 dxlolM F2Z ] 284

H2EFA 8] 28 dolr I hCG F4F 16~20
A Zbe)] AFE FAE 5 M) ionomycind A HE-7ZF
A F 2.0 mMe] 6-DMAPoIA 22)7F ulj 4Fa}od
AeFA 9] 28-S st ¥RAE IAE 5 g/
ml Hoechst 333427} 3-f¥ D-PBSeA G448 &
PAYv|4 oty ¥ 234 TABUE B 98
83%(95 /96) o] ARIANA A2ZA7F HHE AL dAb
o] AR E $28 AR A2ZH F2d ok dE
A gl e g JepR Ak (Fig. 1).

3. "M7[xIF0ll ofgt xte] g3 Fat2} ionomy-
cin ¥ 6-DMAP x{zjol| 2|3} txle| g5t §1 Hlw

E7 vAe) A 7122 9 jonomycin® 6-DMAP €]
Haxzld o @48 E 2 2Rl dEEL &
o122, hCG ol 19~20A 7] AT A&
5 #M9] jonomycin oA 58 wieFs & 2.0 mMe]
6-DMAPolA 2A17d 843} A ejstsla, A7
& By dRlA A g2 uvtE 9dES AN
©l Collas %5(1992) 2] Wl &3ttt =, 3.6kv /
cme AYH 60 gsece] TAG 0% THOE 33

Table 1. Effect of oocyte age on parthenogenetic activation and development of rabbit oocytes fol-

lowing ionomycin plus 6-DMAP treatments

A;e of oocytes No. of No. of oocytes developed to(%s)

(hour-post hCG inject.) oocytes used Cleaved 4-cell Morula Blastocyst
13~14 55 8(14.5)° 5(0.09)® 1(0.02)® 0(0.0)*
19~20 39 36(92.3)" 36(92.3)® 28(77.7)® 14(35.8)®

Values with different superscripts in the same column were significantly different (P <0.01).
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Fig. 1. A rabbit oocyte under a phase contrast microscope(A) and a fluorescence microscope(B)
after ionomycin and 6-DMAP treatment. Note that the entire chromatin complement was

extruded outside ooplasm( x 400)

Table 2. Effect of electric pulse on activation and development of rabbit oocytes treated with ion-

omycin and 6-DMAP

No. of No. (%) of
Treatments
oocytes used oocytes cleaved
ES 67 60(89.6)
ID 57 52(91.2)

No. of oocytes developed to(%)

4-cell Morilla Blastocyst
56(83.6) 46(68.7) 23(34.3)
50(87.7) 44(77.2) 26(45.6)

There was no signiificant difference in developmental rate between ES and ID.
ES=¢lectrical stimulation, pulse; 3.6kv /cm for 60usec: 3 pulses in 30 min. apart, beginning 19 h post hCG.
ID=ionomycin(5 min.) plus 6-DMAP (2 h), beginning 19 h post hCG injection,

2AEIE v, 2 A= Table 2904 K nie}h 2+
t}. Ionomycins} 6-DMAP ¥W-89 M= b g4
3}80] 91.2% ©| A viRtE 2] WS 45.6% 2
A AZIAEH ] 89.6%9 34.3%H T} thAh AT
213 ApelE Jepl A @t

V.o #H

hCGFo] F 19~20A17be] AR Hate] #4158
& 92.3%24 hCGRo ¥ 13~14A 7k A
28l 14.5%80} /93 (P<0.01) 22 #3kem, o]
E dah= o) % 4-AX71(92.3%), 3 (77.7%) 2

W (35,8%) 29 WEES YERLW 13~144]
Zhol] A3 IR M= A WA gsho, we
A ionomycin®} 6-DMAPZ E7] 4a8 #4314
Ago] YA 19~2047) AT GAE o] &7 )
EH29L & 4 glrk. Collas $(1990)-& hCGFo
F 16.52 7kl A @e 29 hCGRe 3 224171
AT FAE AHEERY] Fol4 g AAFA A7AF
o2 g48E HEY o AN E 3%, FANME
37%9) &g RYTaL ok HE dxie 84
she A3 WY, AE F Q8 7 2 o8 9
g wovy dgyon AA e oYX T ion-
omycin®} 6-DMAPE o] 835 & AT FAle
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A7E Jepiz vk A#(Collas 5, 1989) & &
(Ware &, 1989) M= HZ vidd dART tga
A 7ke] A Aol A BABE ] et Bt
2 ol{e H udd JdA+ CSFuU C-mos @93
& A&Hog A48l MPFEES A$A71A T,
Tha AJ7ro] AE Gl 28A Rt E8st
34 A3 2)ste] #4357} w2 7] wEo
g3 $+c}(Presicce$} Yang, 1994).

A e BASA A2FAE &I Y
& A23A ¢} dA e re] ZHAA B & dE
& dAE ionomycinolA] 587y 28]% 6-DM-
APOA 2N 7 WA Bk E7] B A2FAE
Rol 33 3low GMAE 5 A2AEA 2
oA ¥ate] A gt o} e AAZYSH'E
Bt o]& TCM-199u) gl ol AlHF ohA] v Fst
W E7) 2o A 22 E 308 oW vxte] vt
gto g Eojrte oulAl B A S ozl Fulka
9} Moor(1993)-& M 1719 v}¢-2 JAHE 50ug /ml
9] etoposid(ETO) ¢} 50ug /ml¢] cycloheximided]
WA 96%9] dAlA dAAE $5HS A1SA
9} zho] WEHE AAYYE vepdoen oA
drug-free wjFojolA WA dale GdAdE Al
Asguia ok GaF 9 AA g e CHXMS] ¢
A Aol NE &2 FRECHL 5 E AP
o] AAGY FHNE 6-DMAPS #& o] Itk A}
Ed.

Liu 5(1998) 2 4 dxtoll A MAS 2487k &
A2 5,m¢] calcium ionophpre A22187(CaA) ¢l A
587k 28] % 2.5 mMe] 6-DMAPSA 3,547k X2
3 15~16 A7k Fofl d2be] ¥ Fld A7} 95%9]
date] shte] At 1] FAE AL AULH
HiEA] 40%9) F& WivtE UEES HHTL din.
E CaAs} 6-DMAPE o|8-3le] da& #4935
o) dzpf e} 138-kDast 133-kDag] @jde] £4&
Bgow o] Susko-Parrish 5(1994)0] BI1$H
CaA% 6-DMAPAHel= A% AF &9 dAdA
MPF7t 24 @vhe 23 dA¢ A 2, 223 A2
29 28 Al oluiAd FA] RS X
&1 ol vAle deudES Eolv 499 st
2 w3 Joh(Liu %, 1998). ¥ AgAME E712%
o2 wrzg A 23l drug-free sy ol 4wl kA

7} 308U 71 BA WE Eoi7t oAl dAt
o] gL dogon e AUEES vehl
o] 2o Mgl fAMEE A& vhebdoh

E7) dAe] @43 2 S EAFE wivtE g
st A7) A= ionomycin® 6-DMAPE W4H
A 2 &35 "l2§ 23, ionomycin? 6-DMAP
WaHo e datel @4318¢] 91.2% 1YL Mt
EZe wege 45.6%2 veht AZ|ASH s
WA @A3HE 80.6%9) WY AEE 34.3%R0 o
A gokort #ol3 zto| & vtehliAl gskoh. Rho &
(1996)& 4:9] ¥} A48} A ionomycing 53
o2 AMgsk= ARt 6DMAPS WY 3 I
A BLE-S 23.5%14 70.0%=, 183 ity wd
& 1.2%14 17.3% = Z714 4 oL sl
™, Moses9t Masui 5(1994)2 A#F Aol A cal-
cium ionophore®] ©=x 29 6-DMAP ¥4 4%
A4 6-DMAPE HEZ7129 AEE FHF B
2t Qo Wa AT 2L deES e
v AL A23A L 288 AAstA oA dejelA
gepde goyly] g e Almen ol
Liu 5(1998) 9] Zs)e} UX|gtct,

V. 8

B ATE E7] dAld] g1l ionomycind} 6-DM-
APg} Ha)d] g Aol lojA] dRbe] wiy
Az T2 G B E} A 2S5A o} op g8 FA
Ao} & G3E AR ArAFHelAMe &
ko) v ZALSES g 2 AnE AU
1. Bxpe] Wi @% A A 7] whE 8438182 hCG
FALE 13~14 A7ke] dxlol M & 14.5%019 2
w wjut¥ bz ] dhge dojubx] gel 19~20
Azl A dE dReA 9] 92.3%<] EA e
35.8%9) wage W Aoz (P<0.01)
A Vet

2. hCG ¥ 19~20 Aj7F¢] dAE ionomycins}
6-DMAPZE A2 & w 98%<2] WA A A 23A
7t $E R H2 gEFo] A23 Sl A
& e AAZEEY-E dehi it

3. E7] ¥A& ionomycin® 6-DMAPE A2} 3l
A v}, 91.2%9] 8493587} 45.6%9] WvE @
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