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ABSTRACT

The present study was undertaken to investigate the effects of cooling rate and equilibration time on
the survival, in vitro maturation and development to embryos of frozen-thawed bovine immature
oocytes(Germinal Vesicle Stage). The cryoprotectants are used 10% ethylene glycol(EG) as permeating
cryoprotectant and 0.05M sucrose(S) or trehalose(T) as low molecular weight nonpermeating cryopro-
tectants and 5% ficoll(F) or polyvinylpyrrolidone(PVP) as high molecular weight nonpermeating cryopro-
tectants. Four freezing solution were uysed in this experiment(EFT: 10% EG + 5% F+0.05M T, EFS:
10% EG+ 5% F+0.05M S, EPT: 10% EG+5% P+0.05M T, EPS: 10% EG+ 5% P+ 0.05M S).

The best equilibration time and freezing solution was 15 min in EPT(83% survival rate of
frozen-thawed bovine immature oocytes). When frozen-thawed bovine oocytes were cultured following
IVM and IVF, there was no significant difference in cleavage and development rates among the EFT,
EFS, EPT and EPS solutions. When 9 blastocysts derived from frozen bovine oocytes were transferred

to 6 recipients, two recipients were pregnant. And one was aborted at 45 days of pregnancy and the
other had a stillbirth.
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a8 3 71 sugars Sojy BT HARAY 4 B
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YAE 10% fetal bovine serum (Gibco BRL,
U.S.A.; FBS)E A7Isk 38Cel TCMI199 (tissue
culture medium. Sigma Chemical Co., U.S. A)7F &

9= 50 ml tubeol] o] 1587 AR)E & A=
NS AASFCE ©]F 90x20 mm tissue culture
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o} A "Au)A olehA micro pipette L2 HAE
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70,000. Sigma), 5% polyvinylpyrrolidone (PVP, Mw.
40,000. Sigma), 0.05M sucrose (S, Sigma) 2 0.05
M trehalose (T, Sigma)ZE AM2-3tch E2NY =
A& EFT : 10% EG+5% F+0.05M T, EFS :
10% EG + 5% F + 0.05M S, EPT : 10% EG + 5%
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719 TCM199 (Gibco BRL)s} Ho 8 AEFE
st
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Table 1. Effects of equilibration time on survival rate of frozen-thawed bovine immature oocytes

Equilibrati No. (%) of COCs invsted
Cryprotectants quﬁ'l rauon No. of COCs
time Survived Degenerated
10 61 27 (44.26) 34 (55.74)
EFT 15 64 50 (78.13) ® 14 (21.88)
20 78 42 (53.85) °* 36 (46.16)
10 56 19 (3393) ° 37 (66.07)
EFS 15 64 41 (64.06) ™ 23 (35.94)
20 58 22 (37.93) ¢ 36 (62.07)
10 61 38 (62.30) 23 (37.70)
EPT 15 59 49 (83.05) * 10 (16.95)
20 73 38 (52.05) °* 35 (47.95)
10 60 39 (65.00) > 21 (35.00)
EPS 15 75 51 (68.00) ™ 24 (32.00)
20 75 44 (58.67) 31 (41.33)
abedef

Values with different superscripts within each column are significantly different (P<0.05).

ul7kA §49 (EFT, EFS, EPT, EPS)E ©|-&3} FYA 0] A 2 AEES YERIRLH (83,
o Bl 4& & dAF (GV stage)d] H3 FY A2k 05%), W7} E29 e BRdA 15589 3
Stolr 7] 915t zZ+z} 10, 15, 2089 BHA|ZF AlZFO] 108 TE 2089 FPAZL Bk 2 A
2% 52 §35tAch (Table 1). 2|59 AEEE ° 2 ERdt} (EFT:78.13, EFS:64.06, EPT:83.05,
=7 3517] $15+] FDA test$} trypan blue 9433} EPS: 68.00%, P<0.05).
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Fig. 1. Effect of different cooling rate of bovine immature oocytes.
Values with different superscripts within each column are significantly different (P<0.05).
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metaphase [[E &0 o] FojH Tl
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Table 3. The developmental rate of frozen-th-
awed bovine immature oocytes

No(%). of
development to

Cryprotec- No. of

tants COCs 2-cell
Blastocysts

embryos
EFT 175 57 (3257) ® 5 (2.86)
EFS 24 522321 ° 8 (3.57)
EPT 224 86 (38.39) ° 10 (4.46)
EPS 211 45 (2133) ° 1 (0.47)

** Values with different superscripts within each

column are significantly different (P<0.05).

Ztzte] FARO R T4 {3 s dae
64X AT AdFH e gt dETE B
ujubE weh S-S olR gttl (Table 3). olwje &
A £%TE 0C cooling rateE A& stk d&
&-& EFT, EFS, EPT 183 EPSOlA 247} 32.57,

2321, 38.39 127 21.33%= EPTAIA 7HF &%k
o Foate gieH, wintE dEddAE 7t
7} 2.86, 3.57, 4.46 121 047%2A F4 2}

ol& RHolx eigtrth

5. Yool S0 uE 4 |of njYsE
(GV stage)?] HEE

Table 2. Nuclear development stage after frozen-thawed immature oocytes(GV stage) to metaphase I

No. of oocytes developed to

No. of oocytes
Treatment Y

assessed GV GVBD MI Al TI MI Maturation
(%) (%) (%) (%) (%) (%) rate(%)
Control - - 10 - 1 75
86 2
(non-frozen) - - (11.6) - (1.2) (87.2) 87
— 18 — —
Frozen-thawed* 61 > 38 62.3
- (8.2) (29.5) - - (62.3)

* EFT : 10% EG + 5% F + 0.05M T.

Nuclear status ; GV : germinal vesicle, GVBD : germinal vesicle break down,
MT : metaphase- I, A1 : anaphase- I, TT : telophase- I, Ml : metaphase- II.
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able 4. Effect of culture medium on develop-
ment of fresh and frozen-thawed
immature oocytes

No(%). of

Culture No. of  development to
Treatment .

medium*  COCs  o_ce])

Blastocysts
embryos

TCMI99 110 87(79.1) 11(10.0)
Control

CRyj, 112 86(76.8) 19(17.0)
Frozen- TCMI199 163 12( 7.3) 2( 1.2)
thawed** CRy,, 151 8( 53y 1(0.7)

* Co-culture with BOEC,

** EPT :
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e
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