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SUMMARY

Immature cocytes and in vitro matured oocytes collected from the slaughtered Korean
cattle were frozen slowly with 10% ethylene glycol4+5% polyvinyl pyrolidine+0.05M tre-
halose (10EPT), 10% ethylene glycol+5% ficoll+0.05M sucrose (10EFS), or 10% ethyl-
ene glycol-+5% ficoll+0.05M trehalose (10EFT) by cell freezer (experiment 1). And also,
They were ultra-rapidly frozen with 30% ethylene glycol4-10% polyvinyl pyrolidine-+0.5M
trehalose (30EPT) or 30% ethylene glycol+18% ficoll40.5M sucrose (30EFS) using elec-
tron microscope grid {experiment 2), In experiment 1, the cleavage rate was 23.0% when
immature oocytes were frozen slowly using various cryoprotectants described above, and
5.1% of cleaved cocytes developed to over morula stage after in vitro fertilization (IVF).

" There were no significant differences among these groups. When matured oocytes were
frozen slowly, the total cleavage rate was 19.7%, and over morula stage was 3.2%. 10EPT
(4.8%) and EFS (4.4%) were slightly more effective than 10EFT (0.0%) for development
in vitro. Only in 10EFT treated group, immature oocytes have higher developmental ca-
pacity than matured ones, when they were frozen slowly and [ VF after thawing. In exper-
iment 2, oocytes were ultra-rapidly frozen using the electron microscope grid with two
kind of cryoprotectants described above. In immature oocyte group, the cleavage rate was
13.9% and 5.8% of cleaved oocytes developed to over morula stage after IVF, and in
matured group, 25.7 and 7.6%, respectively, There were no significant differences between
two kind of cryoprotectants, but in ultra-rapid freezing using electron microscope grid, the
efficiency is slightly higher in matured oocyte group.
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Fig. 1. Freezing procedure by slow freezing method.
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Fig. 2. Photograph of the oocytes on electron mic-
roscope grid used for freezing.
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Fig. 3. A morula stage embryo after freezing, thaw-
ing and in vitro fertilization.
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Table 1. Developmental capacity of frozen-thawed bovine immature oocytes by slow freezing

. No. of No. of cocytes No. of ococytes developed

Treatmemt oocytes cleaved (%) to morulae & blastocysts
10EPT 176 33(18.8) 8(4.5)
10EFT 125 38(30.4) 7(5.6)
10EFS 194 43(22.7) 10(5.2)
Total 495 114(23.0) 25(5.1)

*10EPT: 10% ethylene glycol+5% polyvinyl pyrolidine+0.05M trehalose, 10EFT: 10% ethylene glycol+5% fi-
coll+0.05M trehalose, 10EFS: 10% ethylene glycol+5% ficoll+0.05M sucrose.,

Table 2. Developmental capacity of frozen-thawed bovine matured oocytes by stow freezing

. No. of No. of oocytes No. of oocytes developed

Treatment oocytes cleaved (%) to morulae & blastocysts
10EPT 105 20(19.0) 5(4.8)
10EFT 90 10(11.1) 0(0.0)
10EFS 114 31(27.2) 5(4.4)
Total 309 61(19.7) 10(3.2)

*10EPT: 10% ethylene glycol+5% polyvinyl pyrolidine+0,05M trehalose, 10EFT: 10% ethylene glycol+5% fi-
coll+0,05M trehalose, 10EFS: 10% ethylene glycol+5% ficoll+0.05M sucrose,

— 194 -



7o 2] W85& 10EPT ¥ 10EFS AHaj#e] 10
EFT XgZdMuct o 27 Jebgerd 10
EPT A 2)#3% 10EFS Mzl fAIS 2#E Y
1222 3=

Cell freezer& o| &3l 4tE 48 S W) 3 X
ol HNEL FHARE FFH FAC] WA
S A7 Aadate vste o B2 UEson
o= @9HE 2 A metaphase 1 7] o] % ¢] dalzl ¢
% F24% <L BevhE Lim $(1991) 9] 23eh A
o) AF2 B AY] 0|83 FHAREYEL o] &
T ASIAE A% AY T FUHEA A7 &
THAT

3L ZESEH oIf & MRl XM
B

NS RE FAREY HE electron micro-
scope grid 9l¢l Fig. 13 o] A3t A3 4A
Axo) AR e 2FEHFH 93 AYFYELS
Table 33 2t} TARFE g FEAREY AHA

rOlu

7t GRAAEY oW & vIA R §AEI
dete BARITA 3027 =38 F AYFLAE
HAE 7% 30EPT 2 2e REEL 65472
vz e H&Ee 58%Q20 30EFS A2
79 2tz 62.5% 2 5.3%5th 30EPT A<
2F455288 ¥ ETEL 135%%e7 Fo0
29 4&EL 0.8% At} 30EFS Az A4
77t 14.2% 2 0.8%% T & EREL 13.9%A e
o Fr|u e 4852 0.8%%

4. =SHEZ0| st MxuiXte] Mo UME

I EAREN W electron microsco-
pe grid WY o2 2FEFH &8N Fo HAdA
& Table 49} 7t} 30EPT 24 2 &4 3027
=2 F AL AN S A £
Ee 77.6%Q 2 iR Mg ES 8.2%90H
30EFS AHe 29 A% 27 78.0% R 3.7% A
30EPT AHel#e 2345483 & £¥EL 28
8%9o0 Frivize ¢8EL 1.9%%h 30EFS

Table 3. Developmental capacity of frozen-thawed bovine immature oocytes by ultra-rapid freezing

Treatment* No. of No. of oocytes No. of ococytes developed
oocytes cleaved (%) to morulae & blastocysts
Exposed 52 34(65.4) 3(5.8)
0EPT  preesing 243 33(13.5) 2(0.8)
Exposed 56 35(62.5) 3(5.3)
SOEFS Freezing 253 36(14.2) 2(0.8)
Total (freezing) 496 69(13.9) 4(0.8)

*30EPT: 30% ethylene glycol410% polyvinyl pyrolidine+0.5M trehalose, 30EFS: 30% ethylene glycol+18%
ficoll+0.5M sucrose,

Table 4. Developmental capacity of frozen-thawed bovine matured oocytes by ultra-rapid freezing

Treatment* No. of No. of cocytes No. of oocytes developed
oocytes cleaved (%) to morulae & blastocysts
Exposed 98 76(77.6) 8(8.2)
S0EPT Freezing 160 46(28.8) 3(1.9)
Exposed 82 64(78.0) 3(3.7)
S0EFS Freezing 143 32(22.4) 2(1.4)
Total (freezing) 303 78(25.7) 5(1.7)

*30EPT: 30% ethylene glycol+10% polyvinyl pyrolidine+0,5M trehalose, 30EFS: 30% ethylene glycol+18%
ficoll+0.5M sucrose,
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