SRR & MRS B it 13¢3) 1 164~170(1989)
Korean J. Anim. Reprod.

4 Z¥EEP2| Bisection nf 40| 2USH B

BPIRE - Sh MR - FAEER -

FRE - THER - BE54%

RE KR EEAE

Studies on Bisection of Bovine Embryos and Embryo Transfer
Chung, B. H., H.J.Chi., S. J. Lee., D.H. Lee., T. Y. Chung, K. S. Chung
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Summary

These experiments were carried out to develop the practical technique for the production of

identical twins in cattle.

Morula and blastocyst stage embryos collected from superovulated donors were bisected into

halves by micromanipulation. The resulting demi—embryos were transferred to the uterine horn

ipsilateral to the corpus luteum of synchronous recipients. The viability of demi—embryos after

splitting was also evaluated by culturing demi—embryos with and without a zona —pellucida.

The results obtained in these experiments were summarized as follows :

1. Of total 132 embryos collected by superovulation from 29 donors, 37 embryos were morular and

30 at blastocyst stages.

2. Total111 demi—embryos were produced from 67 embryos by bisection and 98% of those were

normal in morphology.

3. The viability of the demi—embryos cultured with zona— pellucida ranged from 70 to 76.5% and
that of the demi—embryos without from 53.8 to 69.2% .

4. The viability of demi—embryos obtained from morula was 63.6% and that of demi-—embryos

from blastocyst was 73.3%, respectively.

5. 35 demi—embryos were transferred to 21 recipients, 7 of which were confirmed to be pregrant by

rectal palpation at 55— 60 days after embryo transfer. One of them produced a calf and 6 are still

on pregnancy .
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Fig. 1. Bisection procedure of bovine embryos,

. Intact bovine embryo,

: Embryo held by negative pressure on holding pipette.
Bisection of embryo with the microblade,

: Removal of demi—embryo from the zona— pellucida,

: Removed a demi—embryo,

. A pair of identical demi—embryos.
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Table 1. Developmental stages of embryos obtained after superovulation

No. of No. of No. of Developmental stages
donor embryos

exp. tspcues recovered  Unfert. (%) Morula(%; Blastocyst (%)  Deg. (%)
1 4 K2,H2* 11 7(63.6) 3(27.3) - 1(9.D
2 4(K2,H2) 13 5(38.5) - 8(61.5) -
3 4(K2,H?2) 27 14(51.9) 6(22.2) - 7(25.9)
4 5(H 5" 8 - — 5(62.5) 3(37.5)
5 2(H 41 13(31.7) 23(56.1) — 5(12.2)
6 3(H3) 18 3(16.7) - 13(72.2) 2(11.1)
7 3(H3) 8 - 5(62.5) - 3(37.5)
8 4(H 4) 6 2(33.3) - 4(66.7) -

Total 29 132 44(33.3) 37(28.0) 30(22.7) 21(16.0)

* K Korean Native Cattle
H : Holstein
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Table 2. Morphological characteristics of demi—embryos obtained by bisection

No. of No.of embryos No.of demi— Morphological characteristics
subjected to embryos

exp. bisection produced (%) Damaged (%) Undamaged (%)
1 3 5(83.3) 1(20.0) 4(80.0)
2 8 14(87.5) 7.1 13(92.8)
3 6 8(66.6) 2(25.0) 6(75.0)
4 5 8(80.0) 1{12.5) 7(87.5)
5 23 36(78.2) 4(11.1) 32(88.9)
6 13 23(88.5) 2( 8.7) 21(91.3)
7 5 9(90.0) - 9(100 )
8 8(100 ) 2(25.0) 6(75.0)

Total 67 111(82.8) 13(11.7) 98(88.3)

Table 3. The viability of demi—embryos after culture for 4 hr in vitro

Developmental No. of Condition Morphological characteristics
stages of demi— of demi~— .
origin embryos embryos embryos Normal (%) Abnormal (%)
Morula 20 with Z_ P* 14(70.0) 6(30.0)

u .
13 without Z_ P 7(53.8) £(46.2)
Total & Mean 33 21(63.6) 12(36.4)
Blastocyst 17 with Z.P 13(76.5) 4(23.5)
y 13 without Z.P 9(69.2) 4(30.8)
Total & Mean 30 22(73.3) 8(26.7)

* Z.P: Zona Pellucida
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Table 4. Transfer of demi—embryos to recipients

No. of No. of demi— No. of No. of No. of offsprings
embryos reci— pregnant

exp. transferred pients recipients{%) Single Twin
1 4 4 1(25.0) 1 —
2 5 3 — — —
3 2 1 — - -
4 4 2 1(50.0) — —
5 8 4 1(25.0) - -
6 4 2 1(50.0) — -
7 6 3 2(66.6) — —
8 2 2 1(50.0) — -

Total 35 21 7(33.3) 1
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Fig. 2. A calf produced from the demi—
embryo

V. & ®

AR GRS FIASel TR
Bisection &+ & olojzl demi—embryos & FEstE
el fiko T feKEstel -PRME € F5 AEshy] A

~169 -



i

ol EMESIAov el 2L BT elvh

[l

1. 29 389 #oRd=oll A Mg e 48 132 fEe] JpFh
EHAYQl Frko] SIS [EAE 371H(28.0%),
A4l 30 f#8(22.7%) At

2. Biscetion o #FRX 67 e SFIpe . ¥
111 1% (82.8%) 2] demi—embryos 7} fERL 5] 313 o
= O HAECN S R % {FHE demi-—
embryos = 98 {#(73.1%) &

3. MYMEET Ewfvel RS MR d
embryos o AR (4 ) & EMHE 713 demi-
embryos(70~76.5%) 7t EM M E 2=z ¢
demi—embryos(53.8~69.2%) 3 v}, = FREEH)
A gl demi—embryos(73.3%) 7 SE Kol 4]
H# % demi—embryos(63.6%) 2 th Egbc).

4. 35 Ml 9] demi--embryos & 21 §89] R4 of A
FrEsk #55R, 798(33.3%) ol A ROl mLrslole
o 2 FollAl 18] B o) ApEs ola vhel 2] 6 88
= igRel #EfTdol ).

V. 5| AXR

1. Baker,R.D. 1985. Commercial splitting of
bovine embryos. Theriogeneology 23(1) : 3—
11.

2. Blakewood, E.C. 1985. Freezing bovine embry-
os without a zona—pellucida. Theriogeneolo-
gy 25(2) : 37—40.

3. Brem, G. 1984. Identical simmental twins thro-
ugh microsurgery of embryo. Theriogeneology
21:231.

4. Gatica,R. 1984. Micromanipulation of sheep
morulae to produce monozygotic twins. Theri-
ogeneology 21 . 555.

5. Hoppe, R.W . 1983. Effect of removing the Z.P
on development of hamster and bovine embryo-
s in vivo. calves. Theriogeneology 19 : 391 —
340.

-1

[
<

1.

12.

13.

14.

15.

16.

17.

- 170 —

. Lambeth, V. A . 1983. Microsurgery on bovine

embryo at the morula stage to produce monoz-
ygotic twin calves. Theriogeneology 19 : 20—
85.

. McEvoy, T.G. 1987. The survival of bisected

cattle embryos without zona - pellucida. Ther-

iogeneology 27 . 257.

. McFarland, C.W . 1985. The use of pronase to

successfully remove the z.p from bovine embr-

yos. Theriogeneology 23 . 208.

. Ozil.].P. 1983. Production of identical twins

by bisection of blastocysts in the cow. J.Repr-
od.Fert 69 : 464 —468.

. Seidel, G.E. 1982. Application of microsurger-

y to mammarian embryos. Theriogeneology
17 . 23-34.

Suzuhi, F. 1986. Viadility of frozen—thawed
of bovine embryos bisected in sucrose. Theri-
ogeneology 26 | 333—339.

Tsunoda, Y.
freezing of goat embryos. University of Ill-
inois, Urbana 2 : 241.

1984. Micromanipulation and

Tsunoda, Y. 1985. Production of monozygotic
twins following the transfer of bisected embr-
yvos in the goat. Theriogeneology 24 . 337.
Warfield, S.J. 1986. Transfer of bovine demi-
—embryos with and without z.p. Theriogene-
ology 25(1) : 212.
Willadsen, S.M. 1981.

monozygotic twin of non—surgical collected

The production of

cow embryos. Theriogeneology 15 . 23—29.
Williams, T.J. 1982.

pregnancies derived from bisected embryos.

Identical twin bovine

Theriogeneology 17 . 114.

Williams, T.J. 1984. Pregnancy rates with
bisected bovine embryos. Theriogeneology
22 1 521-531.



