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SUMMARY

This study was conducted to investigate freezability of in wivo and in vitro matured rabbit
oocytes, possibility of NT using frozen-thawed unfertilized oocytes, and NT efficiency by
zona-slit micromanipulation, After freezing of in vivo matured oocytes, 33 to 49% of ococytes ap-
peared normal morphology and 1.0M DMSO and 1.5M glycerol showed slightly high survival
rate, but there was no difference in survival between two cryoprotectants. Freezability of in vitro
matured oocytes was low in 1.5M glycerol and more sensitive to freezing. Efficiency of
enucleation and fusion rate in method B was higher than that in method A and no difference in
this efficiency was between 3 groups of oocytes in method B. Cleavage rate and developmental
capacity to M+B stage of fused embryos derived from frozen oocytes was greatly lower than
that from fresh oocytes, respectively(39.1% : 79.5% ; 3.1% : 19.3%) and there was no differ-
ence in cleavage rate between DC voltages in two group oocytes, Additional incubation in
cytochalasin B after electrical stimulation did not affect embryo development,

In conclusion, it is suggested that enucleation and nuclear transfer by slitting of zona is more
effective method in rabbit and that further study on optimum freezing conditions for in wvitro

matured oocytes is necessary to use as recipient oocytes.
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Fig. 1. Micromanipulation procedure by Method A.

A: Mature oocyte on holding pipette with polar body(PB), B: Enucleation of oocyte by
aspirating PB and adjacent cytoplasm, C: Nucleus was removed and D: Introdution of blas-

tomere in to perivitelline space.
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Fig. 2. Micromanipulation procedure by Method B.
A: Microneedle is threaded through zona pellucida(ZP). B: Oocyte is released from holding
pipette, which is then used to massage ZP portion incorporated microneedle, C: Enuclea-
tion of oocyte by aspiration and D: Glass needle in process of removing extruded portion

containing PB and adjacent cytoplasm.
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Table 1. Effect of cryoprotectant on survival of in vivo matured rabbit oocytes

Cyoprotectant No. (%) of oocytes No. (%) of oocytes with
: I}
Type Concentration Frozen Recovered Normal FDA(+)?

(M) morphology

DMSO 1.0 173 149(86.1) 72(48.3) 53(35.6)
1.5 75 70(93.3) 23(32.9) 19(27.1)

Glycerol 1.0 80 68(85.0) 25(36.8) 16(23.5)
1.5 107 90(84.1) 44(48.9) 21(23.3)

U Survival of oocytes was defined by observation of dark evenly granulated cytoplasm and irregular shaped ooc

ytes with dark yellow cytoplasm were considered as dead oocyte,

2) Survivability based on oocytes stained positively with fluorescein diacetate.

Table 2. Effect of cryoprotectant on survival of in vitro matured rabbit oocyte

No. (%) of cocytes

No. (%) of cocytes with*

C tectant - -

yoprotectan Frozen Recovered Normal morphology FDA(+)
DMSO (1.0 M) 33 78(94.0) 35(44.9) 36(43.7)
Glycerol (1.5 M) 61 56(91.8) 18(32.1) 6(10.7)

* see Table 1.
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Table 3. Effect of micromanipulation method on enucleation and electrofusion of fresh and
frozen- thawed mature oocytes

Oocytes No ( ) Of oocyteb
Method * B Com e e S
Type I\/[atured Manipulated Enucledted Fused
A Fresh I vivo 84 40( 17. )) ‘32(80 ( )
I vitro 70 26(33.7) 18(72.0)
B Fresh In vivo 144 127(88.2) 122(96. 1)
I vitro 49 40(81.6) 39(97.5)
Pr07en i vivo 79 63( /9 7) 60(95.2)

* Method A(ZP-inserting w1th a aepxratlon pIpeLtc
Method B(ZP slitting with a fine glass needle) : a procedure modified from those of Tsunoda et al. (1986) and

Nagashima et al.{1992).
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Table 4. Effect of field strength and pulse number on fusion and in vitro development of reconsti-

tuted oocytes
Recip-i_ent Pul;eii No ( ) of 00C vtes . No. ( /o) of oocytes developed to o
oocytes Strength Number Reconstituted IFFused — <d4cells 8-16 M+B Total
(IVM) (kV /cm) (,6115
Fresh 0.8 1 13 12(92.3) - 7 2 9(7 ())
3 28 25(849.6) 3 4 8 15(60.6)
1.0 1 32 30(93.8) 16 6 4 26(86.7)
3 16 16(100) o] 6 2 16(100)
Total 89 83(93.2) 27 23 16(19.3)  66(79.5)
Frozen 0.8 1 18 17(94.4) 5 2 - 7(41. 2)
3 15 15(100) 1 - - 4(26.7)
1.0 1 19 18(94.7) 8 1 1 8(44. 4)
3 15 14(93.3) 4 - 1 5(35
Total 67 654 (95.5) 18 4 2(3. l) 25( %9 l)

14—



Table 5. Effect of cytochalasin B after electric stimulation on fusion and in vitro development of

reconstituted in vitro matured oocytes

Donor ] No. (%) of oocytes } No. (%) of oocytes developed to
nuclei Cytochalasin B Reconstituted  Fused ~ <d4cells 8~16cells M+B Total
Fresh - 23 20(87.0) 7 4 6(30.0) 17(85.0)
+ 15 14(93.3) 5 3 3(21.4) 11(78.6)
Frozen - 26 24(92.3) 5 i 6(25.0) 12( 50.0)
+ 24 22(91.7) 4 4 4(18.2) 13(59. 1)
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