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Table 1 Effect of holding medium s on the development competences of bovine GV oocytes
/% /% /% /%
Holding No of Rate of M aturation Fertiliza- Cleavage
medium oocytes natural oocytes rate tion rate rate
PBS 452 83 2(376/452) a 17 0(16/94) a 11 8(10/85) a 7 1(14/197) a
TOM 199 508 83 9(426/508) a 17 8(18/101) a 12 5(12/97) a 9 2(21/229) a
(P< Q 05),
Note Figuresw ith different letters in the sane column show significant difference, P< Q 05 The follow ing tables are just the same
22 GV ) GV
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, 2
2 2
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Table 2 Effect of stepsof cryopreservation on the development competences of bovine GV oocytes
/% /% /% /%
Freezing Na of Rate of M aturation Fertili- Cleavage
procedure oocytes natural oocytes rate zation rate rate
One-step method 467 77 3(361/467) a 13 0(13/100) a 9 4(9/96) a 4 9(8/165) a
Two-step method 493 89 5(441/493) b 22 1(21/95) b 15 3(13/85) b 10 3(27/261) b
23 VM TOM 199 ;
PBS TOM 199 : (P> Q 05),
VM VM
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Table 3 Effect of holding medium son the development competencesof bovine VM oocytes
/% /% /%
Holding Na of Rate of Fertili- Cleavage
mediun oocytes natural oocytes zation rate rate
PBS 517 85 7(443/517) a 30 1(25/83) a 23 9(86/360) a
TCM 199 502 85 9(431/502) a 31 2(29/93) a 24 6(83/338) a
24 VM 4 4 ,
( VM ,
( ) MM (P< Q 05), VM
4 VM
Table 4 Effect of stepsof cryopreservation on the development competences of bovine MM oocytes
/% /% /%
Freezing Na of Rate of Fertili- Cleavage
procedure oocytes natural oocytes zation rate rate
One-step method 472 79 9(377/472) a 25 0(23/92) a 17 9(51/285) a
Two-step method 547 90 9(497/547) b 36 9(31/84) b 28 6(118/413) b
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) ) 33
, Lim ™ 1 o0mold :
, (1 0,6,12,18,
24 h , 24,18, 12, 6,0 h,
27 7%, 33 3%,48 0%,52 9%,5Q0 0%;
, 20 0%, 22 7%, 35 4%, 31 0%, 34 5%,
) ; 5 5%,
, 19 2%,24 5%,25 0% 52 9%, GV
Hochi Y 0,6, 12,
24 h , 12h ,
32
PBS , ) , TCM 199
) TCM 199 PBS )
1 1 1 } NM
Bl ToM 199 PBS GV GV
G/ L 1

84 2%, 27 1%,



112 ( ) 31

[12] [13]

[ ]

[1] W hittinghan D G Fertilization in vitro and developments to term of unfertilized mouse oocytespreviously stored at - 196 [J]. JReprod
Fertil, 1977, 49: 89- 94

[2] Chen C pregnancy after human oocyte cryopreservation[J]. L ancet, 1986, 19: 884- 886

[3] VijtaG,Holm P, KuwayanaM , et al Open pulled strav (ops) vitrification: a nev way to reduce cryoinjuries of bovine and enbryos[J].
Mol Reprod Dev, 1998, 51: 53- 58

[4] Suzuki T, Nishikata Y. Fertilization and cleavage of frozen-thaved bovine oocytes by one-step dilution method in vitro[J].
Theriogenology, 1992, 37: 306

[5] Carrroll 3, Wood M J,W hittinghan D G Nomal fertilization and development of frozen-thaved mouse oocytes protective action of
certain macromoleculars[J]. Biol Reprod, 1993, 48: 606- 612

[6] Schellander K, Peli J, Scholl F, et al Effectsof different cryoprotectants and carbohydrateson freezing of matured and unmatured bovine
oocytes[J]. Theriogenology, 1994, 42: 909- 915

[7] . , Dl : , 2001
[8] , , - 1 , 1996, 17(1): 68- 74
[9] . D] : , 2000

[10] Lim JM, Fukui Y, Ono H. Developmental competence of bovine oocytes frozen at various maturation stages followed by in vitro
maturation and fertilization[J]. Theriogenology, 1992, 37: 351- 361

[11] Hochi S, Kanamori A, kimura K, et al In vitro fertilizing ability of bovine oocytes frozen-thaved at immature, maturing, and mature
stages[J]. JM anm OvaRes, 1997, 14: 61- 65

[12] . — M1 : , 2000 324

[13] m K S,Kang J K, Kim H S Effects of cumulus cells, different cryoprotectants various maturation stages and preincubation before
insamination on developmental capacity of frozen-thav ed bovine ococytes[J]. Theriogenology, 1997, 47: 881- 891

V itrificated cryopreservation of bovine oocytes

L | Qing-wang',Y U Y ong-sheng’, JIANG Zhong-liang’,
WANGL i-giang', HU Jian-hong', CHANGW an-cun?
(1 college & Animal Science and T echnology,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 H igh-Tech Research Centre  Shabdong A cadeny o A griculture Science, J inan, Shandong 250100, China)

Abstract: The developmental competences of bovine MM and GV -stage oocytes cryopreserved by
vitrification w ere studied The results show ed that therewas no significant differences between TQM 199
and PBS in vitrification as the holding medium (P> Q 05), whereas the step of cryopreservation and
development stage had significant effects on the development capacity of frozen- thawed bovine oocytes,
the development capacity w ith two-step vitrification w as better than that w ith one-step vitrification after
thav ing T he fertilization rates and the cleavage rates of GV oocytesw ere significantly low er than that of
the VM oocytes(P< Q 05).
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