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Table1l Bovine oocytes activation efficiency after different treatments
/(% D) /(% D)

T reatments Na of oocytes Rate of cleavage Rate of blastocyts
lonomycin 103 679t 6 1la 57+16d
lonomycin+ 6-DM A P 233 747t 39a 22 3t 3 3e

Ethanol 147 74 8t 5 9a 68t31d
+ 6DMA P Ethanol+ 6DMA P 126 77.8t2 4a 190t29e
+ CHX Ethanol+ CHX 130 78 5t 3 5a 192t36e

(P> Q 05),

(P< Q 05) 3,4

Note Dataw ith same letter indicate there's no significant difference betw een then (P> Q 05); Dataw ith different letters indicate there's
significant difference betw een then (P< Q 05). It is the same in Table 3 and Table 4
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A. , 90° ;B 90° 150%
C 150° 180°%D.
Fig 1 Bovine oocytes nuclear-1st polar body position at different MM time
A. The angle of nuclear-1st polar body: < 90%B. The angle of nuclear-1st polar body: 90°- 150°
C. The angle of nuclear-1st polar body: 150°- 180°D. N uclear in the centre of cytoplasn
2
Table 2 Nuclear-1st polar body position relationship of bovine oocytes at different VM time
/%
N ucleus-1st polar body position relationship (rate in all checked oocytes)
VM time No. of oocytes
A B C D
20 97 69 3 13 6 6 4 10 7
22 106 64 1 14 3 77 139
24 113 58 7 157 92 16 4
26 92 46 6 181 12 9 23 4
1
Note Typesof N uclear-1st polar body relationship see Fig 1
23 CB )
B (CB) CB (P<Q 01), 8/16
, (37 4% 36%)
3 3 , CB

3 (cB)
Table 3 Effect of CB on bovine oocytes enucleation efficiency

Na of 2- /(% D)  8/16 /(%+ D)

M anipulation media reogggtrrytgcsted Ra;i%frggell Rateec1>1f b%ég-cell Rate of blégt?ci;/tgg)
TOM 199+ FBS+ CB 486 66 0+ 5 3a 40 1+ 4 4¢ 15 0+ 3 3e
TCM 199+ FBS 101 50 5+ 18b 24 8+ 3 4d 89+ 25f
24 II 2 h,
24 h , 5 , 10%
wmolA lonomycin  TOM 199 5min, 20% ,
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(P< Q 01),
4 I

Table 4 Bovine oocytes telophase I enucleation efficiency

. /(%+ D) 2z /
M eosis stage at : No of reconstruc- (%+ D) (%+ D)
enulclea?%n Enucleation rate ted enbryosu Rate of 20-cell anbryos Rate ofoblastocytes
M 1l 63 7+ 6 5 a(540,/848) 486 66 0+ 5 3¢ 15 0+ 3 3d
TII 87 9+ 2 1 b(80/91) 73 68 5+ 3 9¢ 137+ 16d
3 1
v I ),
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[14]
2- lono- )
mycin )
lonomycin , CB
: 8/16 ,
1 121 1
) 18] )
M I

[ ]

[1] MorganA,Jacob R lonomycin enhances Ca?* influx by stinulating store-regulated cation entry and not by a direct action at the plasna



10 ( ) 32

membrane[J]. Biochem J, 1994, 300: 665- 672
[2] TanakaH, Kanagava H. Influence of combined activation treatments on the success of bovine nuclear transfer using young or aged
oocytes[J]. Anim Reprod Sci, 1997, 49: 113- 123
[3] Prather R S, FiretN L. Cloning enbryos by nuclear transfer[J]. J Reprod Frertil, 1990, 41(Suppl): 125- 134
[4] BordignonV, SnithL C Telophase enucleation: an mproved method to prepare recipient cytoplasts for use in bovine nuclear transfer[J].
M ol Reprod Dev, 1998, 49: 29- 36
[5] , , . [J] ( ), 2001, 31( ):139- 143
[6] Prather R S,Barnes FL, SmsM M, et al Nuclear tranglantation in the bovine enbryos assessnent of donor nuclei and recipient
oocyte[J]. Biol Reprod, 1987, 37: 859- 866
[7] Cuthbertson K SR, W hittinghan D G, Cobbold P H. Free calcium increases in exponential phases during mouse oocyte activation[J].
N ature, 1981, 294: 754- 757
[8] Susko-Parrish JL,L eibfried-RutledgeM L,Northey D L, et al Inhibition of protein kinases after an induced calcium transient causes
transition of bovine oocytes to enbryonic cyclesw ithout meiotic completion[J]. Dev Biol, 1994, 166: 729- 739
[9] LiuL,JudC, Yang X. Parthenogenetic development and protein patterns of new ly matured bovine oocytes after chemical activation[J].
M ol Reprod Dev, 1998, 49: 298- 307.
[10] BosM ikich A, Svann K, W hittinghan D G Calciun oscillations and protein synthesis inhibition synergistically activate mouse
oocytes[J]. M ol Reprod Dev, 1995, 41: 84- 9Q
[11] M achaty Z,W angW H,DayB N, et al Complete activation of porcine oocytes induced by the sulfhydryl reagent, thimerosal[J]. Biol Re-
prod, 1997, 57: 1123- 1127
[12] LoiP,Ledda S, FulkaJJ, et al Development of parthenogenetic and cloned ovine enbryos effect of activation protocols[J]. Biol Reprod,
1998, 58: 1177- 1187
[13] LoiP,Ledda s, Capai P. Nuclear dynamics and developmental potential of sheep nuclear transfer enbryos treated w ith protein kinase
inhibitor 6-dimethylaminopurine[J]. T heriogenology, 1997, 47: 232
[14] shiina Y, KanedaM , M atsuyama K, et al Role of the extracellular Ca?* on the Ca** changes in fertilized and activated mouse
oocytes[J]. J Reprod Fertil, 1993, 355: 353- 355
[15] Mohaned Nour M S, Takahashi Y. Preparation of young preactivated oocytes with high enucleation efficiency for bovine nuclear
transfer[J]. Theriogenology, 1999, 51: 661- 666
[16] BordignonV , KeystoneR,L azarisA , et al Transgenic cloned calves derived from in vitro-transfected somatic cells using telophase- and
metgphase-enucleated host oocytes[J]. Theriogenology, 2001, 55: 257.

Bovine oocytes enucleation and artificial activation

L 1Y u-giang, ZHANG Xiu,AN Zhi-xing, ZHANG Y ong
(College d A nimal Science and T echnology,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: A ctivation efficiency of ionomycin, ethanol and their association with 6-DM A P or CHX on
bovine oocytesw as compared in the present experiment Telophase (T II) bovine oocytes enucleation, the
effect of MM time and cytochalasin B (CB) on metagphase M II) enucleation were al studied The re-
sults indicated that: The activation efficiency of bovine oocytes by lonomycin+ 6DMA P or ethanol+ 6-
DM A P/CHX w as significantly higher than lonomycin or ethanol alone The parthenogenetic development
wasmore stablew hen bovine oocytesw ere activated by Inonomycin + 6-DM A P as compared w ith ethanol
+ 6DM A P/CHX, egecially from 8/16 cells stage to blastocyst T he distance of the first polar body from
the chromosome becamne larger w hen oocytes in vitro maturation culture time increased Bovine oocytes
should be enucleated at/before VM 20 h The T II enucleation ratew as significantly higher thanM 1I enu-
cleation; their nuclear transfer enbryos had about same development ability. The enucleation manipulation
could completew hen bovine oocytesplaced in mediaw ithout CB, but the presence of CB in enucleation ma-
nipulation media could protect oocytes, the function w asmainly exhibited in the early cleavage before 8/16
cells stage
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