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Industrial Application of Embryo Transfer in Korea
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College of Animal Husbandry, Kon-kuk University

Summary

Animal industry in Korea urgently needs the domestic introduction and the industrial application of
embryo transfer technique. Namely, this technique can be utilized effectively, a8 means of the improvement
of livestocks, as means of the increase of meat production, ag means of substitute for the livestock import,
and dissemination of new breed. However, as this technique available in our country is remaining initial
stage, we can not make use of the technique industrially unless we make much improvement as follows;
induction of superovulation, non-surgical recovery of embryos, synchronization between the estrus cycles
of donor and recipient, non-surgical transfer of embryos, etc. Simultaneously, the basic studies such as
harvesting oocytes from ovary, in vitro culture of oocytes, in vitro capacitation of spermatozoa, cloning
by culture of blastomeres and transfer of nuclei, sexing embryo, etc. should not be neglected in order to
make the technique of embryo transfer more simple and convenient.

For the success of these studies, universities, national and public institutes, large scale cattle farms,
and small scale cattle farms should cooperate each other. For instance, universities undertake basic researches,
and then national and public institutes apply the results of the researches to animal industry along with
cooperation by large scale cattle farms. By the help of the cooperative organizations, the technique re-
levant to our environment and farm condition may be able to be finalized, and to be applied to small scale
cattle farm. Consequently, being served to stimulate animal productivity, this technique can be contributed

to the development of livestock industry in Korea.
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Table 1. Formation of corpus luteum following PMSG and FSH administration
No. of cow GTH No. of corpus luteum
Gonadotropin Reference
administrated given/ cow Total Number/ cow
6 2,750 1U 23 3.8 Gu and Chung, (1982)
43 3,030 U 289 6.7 Chung et al, (1983a)
PMSG 45 2,750 1U 189 5.8 Kim et al, (1983)
13 101 7.8 Im et al, (1983)
20 2,000 IU 17+3 Sreenan, (1983)
12 50 mg 87 7.3 Chung et al, (1983a)
FSH
40 mg 5.4 0.6 Kim et al, (1983)
o 38 g 23 7.7 Seok et al, (1983b)
FSH/LH
15 30/6 mg® 14 +2 Sreenan, (1983)
* ® FSH/LH



Table 2. Follicle growth and ovulation following repeated gonadotropin treatment for supero-
vulation in cattle

Average days No. of No. of mature follicle® Mature corpus luteum

Superovul- . Ovulation?’
y from previous cow te (%)
ation treatment treated Total Number/cow® Total Number/cow® rate 7
1st - 15 310 20.7 £ 8.60 % 295 19.5 = 4.62* 95.2
2 nd 98. 8 15 301 20.1 + 8. 42¢% 286 19.1 + 5.04% 95.0
3rd 137.3 12 175 14.6 - 4. 14" 165 13.8 + 3.49Y 9.3
4 th 84.7 10 154 15.4 + 2.45" 141 14.1 + 3.25Y 91.6
5 th 109.5 8 109 13.6 = 3.64 7Y 97 12.1 + 3. 12" 98.0
% a) Estimated by rectal palpation

b)

c

Total number of corpus lutem/total number of mature follicle X 100
Mean S. E. M.

)
)
)
d) Values within a column with different superscripts are significantly different (p< 0.05) Chung et al., (1983b)
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Table 3. Recovery rate of ova by non-surgical techniques

Trial  No. cow Flushing medium Total No. Ova recovered Recovered

number flushed Infused Recovered Recovery rate of C.L Total Number/ rate

(ml) (ml) (%) (%)
6 23 10 1.7 43.5 Gu and Chung(1982)
I 3 18,840 17,880 95.3 289 168 4.6 58.1 Chung et al., (1983c)
I 2 164 99 3.8 59.4 Kim et al.,, (1983)
N 7 24 3.4 50.3 Im et al., (1983}
\' 92.6 183 95 6.3 69.0 Rowe et al., (1976)
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Table 4. Degree of synchronization between the estrus cycles of donor and recipient

following PGF 2 administration

Donor / recipient

No. of recipient ®

Synchrony (%)

+ 48 hours 19(19. 6)

+36 hours (later than donor) 111L.3)

+ 24 hours 40(41.2)

+ 12 hours 14(14.4) 64 (66.0)
0 hours (estrus at the same time) 10 (10. 3)

— 12 hours (earlier than doner) 0{— —)

Non-estrus 3(3.1)

Total 97 (100)

* a) No. of recipients which were within the range of —12 to +48 hours of exact synchronization of estrus with that
of donor cattle which showed standing estrus at noon 2 days after PGF2a administration (chung et al, 1983e).
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Fig. 1. Procedures for the synchronization between the estrus cycles of donor and recipient

cattle (Chung et al., 1983e).

4. BH#R

RPNl B2 AR B3 JEAL R Fiikel
okl Wit JEAHRHY Hikol oiste] gisEdt

FHINS BT BN SRS table 5ol4 2=

wbsh ek o) ol Slaked o 4 gl weh ol
FHOP BT 458 7H il mEelA wo g

g4 29.8~75.0% 2 A (8 4, 1983f; 4 %, 1983



;41 %, 1983b) T AL o9 Alshoh e of
Ao EHyste] 50% AF24 o2l qF pK-S S-
reenan % (1983) ¢ 50% <} —#3h= nigol ek =
IAEHEY JES R RS MY - 458 A
F3bed 40~50%21 KhsE4t RS o2 Betteridge %
(1980), Tervit % (1977), Renard % (1977), Tro-
unson % (1978) % Tervit %(1980) ¢ K&t —
= ol 22} Rowe %(1980) & 75% %
o dA g ol ek S S (1983f) el 2
e @ AR [~ Vel ks v s
4 358 45H LA E MoF S ke 16872 A
45. 7% 0o AR FolxE it ke 1088
24 28.6% H-32sk9dct(table 5). weld B
2 ZHEOHe] dult FKE 7 o Fol] BEgigfdol 4

BIFEk o] Aksl wope AL &+ Qv
oleddt Asbe| FR-E REshel vk FH5ON
fEbo] @Rl ki, ZIN4C] fgakEe] R

BOSOBHUNDN (-2 s#51 kel RsEE Sl BN
Aoz 4axie}
SREHE ikl el SEREURS] BRAR-S table 6

oAl 4 M= ube} 2ol B 90H BE BT KT
o] L 25~30%24 (4 %, 1983b: & %, 1983)
Sreenan(1983) 2] 79%v}+ Schneider % (1980) 2] 65
%olli= HA vlA =] Fdhe mgel vk o
B ORBRUG KRRl AR AR Hikdl ue
ot SR Jiikel o8l w7k U et (Sch-
neider %, 1970; Newcomb %, 1980). Z#Hd| % &

T BNl A-F AR Hikel 93 Bk

Table 5. Results of non-surgical transfer of embryo

Trial No. of

Duration and No. of embryo surviving

No. recipient - _ . . Total (%) References
= = = 180 Calving (%)
1 2 1 (50.0) 1(50.0) Chung et al., (1983f)
I 11 2 3 (27.3) 5(45.5) ”
i 6 1 1(16.7) 2(33.3) "
N 11 2 4 (36.4) 6(54.6) ”
\ 5 1 1 (20.0) 2(40.0) ”
Vi 3 1 NI 2 (66. 6) ”
| | 4 2 NI 2 (50.0) ”
| | 4 2 NI NI 2(50.0) ”
X 4 3 NI NI NI 3(75.0) ”
X 47 14 10 NI NI 14 (29. 8) Kim et al., (1983)
Xi 18 10 NI 10 (55. 6) Seok et al., (1983b)
hi] 98 49 NI 49(50. 0) Sreenan, (1983)

% NI : not identified

Table 6. Result of surgical transier of embryo

Duration and No.

of embryo surviving

No. of
Trial No. . Total Reference
reciptents =65 = 90 = 180 Calving %
1 4 1 NI NI 1(25%) Kim et al,
(1983)
I 10 3 NI NI 3(30%) Seok et al,
(1983b)
f 76 53 NI NI 53(79%) Sreenan, (1983)

* NI: not identified
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Table 7. Pregnancy results of embryo transferred after freezing

Trial No. of recipient Stage of development

No. of pregnancy
References

No. After 60 day (%) Calving (%)
1 5 Blastocyst 3 (60.0) Chung et al.,, (1983)
I 19 Blastocyst 3(15.8) Seok, (1983a)
m 12 Blastocyst 2(16.7) Seock, (1983b)
I\ 68 23(33.8) Schneider et al., (1980)
v 19 9(47.4) Lehn-Jensen, (1980)

% Embryc were imported after freezing

Table 8. Twin pregnancy or calving rates in pregnant recipients

Twin pregnancy / calving rate

Trial No.
Pregnant control (%) Pregnant transferred (%)

1 0/16(0) 9/15(60)®
1 - - 20 / 49(41)
m 0/54(0) 33 /73(45)
I\ 1/25(4) 11 /20 (55)
A 1/20(5) 7 /12 (58)
Vi - - 6/ 11(54)
Vi 2/75(3) 12 / 26 (46)

Total 4/1901(2.1) 98 /206 (47)

* a} Contralateral embryo transfer to prviously inseminated recipient cows (Sreenan, 1983).



= upeb Zreo| 27.3~75.0%vF =leh wker o] Hpk
& el kel EREE el el 24
FelshA 2 AHo|rh e{Ee Aludh WA
Aol pidgstin s el R A= o] Hifol hyuEg

of ASksbebal shaleh ek BIMel A RN
ol Slake] ABMC.E WHiE ookl skl 2
LR s obal gleh,

Table 9. Twin-Pregnancy rates following surgical embryo transfer in cattle

No. No. ova and site Pregnancy Twinning rate
of transfer of pregnant Reference
Recipients + Cl1, — CL rate(%) recipients (%)
15 2 - 66.6 50.0 Rowson et al, 1971
17 1 1 70.5 75.0
9 1 1 66. 6 60.0 Tervit. Whittingham and
Rowson, 1972
31 1 1 87.0 68. 4 Sreenan and Beehan, 1974
55 1 1 70.9 66. 6 Sreenan et al, 1975
19 MD 1 57.9 27.3 Gordon, 1976
21 M2 1 66.7 64.3 Boland et al, 1976
135 1 1 72.0 71.0
17 1 1 76.5 - Betteridge et al, 1976
9 1 1 77.8 60.0
48 1 1 75.0 52.8 Anderson et al, 1976
% D Recipients mated before transfer,
20 Qva transferred to rabbits and then to mated recipient cows.
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Single in dairy cattle

Twin in beef cattle

Fig. 2. Expective new technical procedure
of embryo transfer (1)
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Twin in beef cattle

Fig. 3. Expective new technical procedure
of embryo transfer (II)
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