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Summary

Problems in the embryo transfer techniques and their practical application have been settle to some extent.

However, with the organic cooperation between universities and the related institutes for more active works

on the training of embryo transfer technicians, quarantine procedures of embryos when they are imported.

and exported and the future researches related to the embryo transfer, the embryo transfer techniques in Korea

will be more practically, applied to animal industries.

Universalization of embryo transfer techniques to the

extent of artificial insemination will greatly contribute to the improvement of farm animals and multiplication

of superior stocks and will save money by the import of relatively cheap embryos instead of expensive live

animals.
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Fig. 1. No. of calf produced by natural breeding and embryo transfer
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Table 1. Summary of histological developments of embryo transfer and related techniques

Year Event Researcher
1890 First successful embryo transfer in rabbit Heap
1934 First successful embryo transfer in sheep Warwick et al.
1951 First successful embryo transfer in pig Kvansnickii et al.
1964 Successful nonsurgical embryo transfer in cattle Mutter et al.
1971 First commercial company formed for embryo transfer Alberta Livestock
in farm animals Transplants Ltd.
1973 Offspring produced from frozen bovine embryo Wilmut & Rowson
1981 Offspring produced from spilited bovine embryo Willadsen et al.
1982 Offspring produced from in vitro fertilized bovine embryo Brackett et al.
1984 Success of sheep-goat chimera Fehilly et al.
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Table 2. Estimated and predicted pregnancies
from bovine embryo transfer
(North America)

Year Number
1978 10,000
1980 25,000
1982 50,000
1984 100,000
1986 150,000
1988 200,000
1990 250,000

(Seidle, Jr. and seidle, 1981)
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Fig. 2. Shemtic diagram of embryo transfer
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Tale 3. Superovulated response, egg yield

and quility in PMSG or FSH treated cow.

Gonado- No. of No. of No. of embryo

trophine cows CL recovered Reference

PMSG 22 10.4+8.5 5.8%5.2

FSH 16 9.3+5.7 6.645.2 Greve et al, 1983.
PMSG T T T gy T 55%14 T T
FSH 8 10.8+3.12 8.843.2 Kim, Chung., 1985.
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Table 4. Effect of dose level of PMS treatment on superovulated cow.
Dose level No. of No. of embryo % viable
Reference
(1) cows recovered embryo
2,000 25 5.9%1.2 52.5
2,500 44 5.810.8 58.5 Greve et al,, 1979.
3,000 20 6.911.2 42.6
2,500 19 5.3+1.2
’ Kim & Chung., 1985.
3,000 3 5.0£2.7
Table 5. Effect of dose level of FSH-P treatment on embryo production.
No. of - Erﬁbr‘yo o
Dose(mg) .
collection Total Transferable Transferable, %
24 15 12.5%11. 4 5.3+5.9 57+37
28 364 14.9+11.8 5.9t6.2 45+ 35
38 167 11.1%+ 9.2 5.5%6.4 52134
40 342 12.5+10.7 5.1+6.2 43+ 42
50-52 90 7.4%+ 6.8 3.81£5.0 47+ 36
60 87 6.8% 8.4 2.7+4.2 40+ 38

(Donaldson, 1984)

- 148 -



Table 6. Effects of breeds on the ova recovery in superovulated cows

Breed No. of cows No. of CL I:Ie:)g:oci/fef:; ?;LC(I‘ZSY
KNC 3 6.0£2.25 2.3%+0.88 38.3
Holstein 17 9.61+1.30 6.01t1.30 62.5
Crossbred 15 8.9%+1.75 6.41+1.85 71.9
{Kim & Chung., 1985)
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= A gk Kt gl A S HiEo] wpbAlE ek
geIng- o el G4l Heldw SHPEINERRS LU S Slshod MRS S RRS RIEMHR
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Table 7. Effect of pairity on the ova recovery in superovulated cow

Parity No. of cows No.of CL I:L)(Zo(x)'irz:;a Ir{a(;t(?‘:/i;y
Heifer 13 10.6+1.77 6.7+1.89 63. 2

1 7 9.0+2.85 7.3%2.69 81.1

2 7 8.412.12 5.0%2.25 59.5

3 4 6.5+1.66 4.0+2.12 61.5
>4 4 7.312.18 4.0+1.78 54.7

(Kim & Chung., 1985)

Table 8. Effects of age of donor cows on embryo production

Age(years) <2.5 3 -4 4-5 5-6 6 -7 7-9 > 9
No. of donors 8 24 11 11 7 3 6
No. of embryos recovered 4.64+1.4 4.6+0.7 11.5+2.4 6.5£1.5 4.4t1.4 2.3+0.7 4.711.2
No. of viable embryos 1.4+0.5 2.6xC.6 5.7+1.7 35%1.4 2.7£1.0 2.0+0.5 2.8%1.3
% viable embryo 30. 4 56.5 49.6 53.8 61.4 87.0 59.6
{Greve et al, 1979)
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Table 9. Effects of repeated superovulatory treatment on ovarian repsonse

Sequence of No. of No. of No. of normal
superovulation cows ova recovered embryo Reference
1 35 10.6+9.2 7.818.0
2 35 10.81£7.5 7.5%6.6
3 35 10.8+ 8.4 8.347.5
1 35 12.7 8.9 7.3 7.1 Hasler et al. 1985
5 35 9.1+ 8.7 6.11t7.7
6 30 7.817.0 3.614.4
T T S S O o 30
2 12.22.4.12 9.0t 2.48
3 8.8%3.10 6.1+ 1.93 Chung et al., 1983.
4 9.1:42.90 6.4+ 1.649
> 7.4+ 2.31 5.312.10
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ifiirfr 2] progesterone K#ixl fRUNES]2)
Table 110} 4 Greve (1983) o] #iigt sho}
w3 5 agt 24 Progesterone?| (ARl 4
L5 el = A (normal) o} o eh = ke iz it
A & VERW A shel Al HEgH
Bk OB 2 TRES VoA 77t

2]

rol
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normalgl 44+

fogol] oh-o g o)A Al sloh 2 jelolul o] BRAY 11. 948, 8. 4 2 88%ldl Hk3le deviatingsl A=
o8 G 7F B3 {4 (healthy)i= FEOHg % % B2k 6T, 2.8 W 43% % 4 normalgl Aol
fi 4ol °‘°1 A FF 1003 ¥ bS%i‘i 3o 4ke] sho sl sl ol g A4 oo RO db=s] Yy
o 2 FHslA: FHAR A (infertile) ol vjsked WHRIEZL 21 5 oAl el fEfrstel s|E Sl % ))xt
U5l t%lll’ﬁ} A2 ekl Al olds WAE ol WERY 2 M5 B % shal fRONECE whAl ¢
v} (Table 10). whebA P4 ol Rffyelm (15 of ok sp Ak obf e FPE KAES AL fiHox
Table 10. Effect of reproductive health on superovuiated response
Ltem Reproductive status Combine
Healthy Infertile
No.of cows 666 ) 318 984
Mean ova/donor 10 6.1 8.9
Mean fertilized ova/donor 6 2.6 5.4
Mean embryo/donor 6 2.4 5.1
Ova ferilized % 66 1 61
Donor with no ova % 1 2 10
Donor with no embryo % 14 5 26
No. of embryos transferred 3,707 604 4,311
Pregnant recipient % 68 53 67

Haster ot al,, 1983
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Table 11. The relationship between plasma progesterone profiles and embryo
production in PMSG-FSH stimulated donors

Type of profiles

Normal Deviating Total
No. of cows 23 15 38
No.of CL 11.9£5.2 6.7t8.9 10.0+£9.2
No. of eggs recovered 8.41t4.8 2.8+3.5 6.1+£5.2
No. of viable embryo (%) 6.14:3.9(73) 0.5+1.0(17) 3.81+4.2(62)
Fertilization rate (%) 88 43 83

(Greve et al., 1983)
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Table 12. Effect of developmental stage of embryo transferred on pregnancy rate

Cell stage No. of recipients No. of pregnant(%) Reference
Morula 97 23(23.1)

Halley et al.
Blastocyst 354 96(27.1) )

(1979)

Expanded blastocyst 135 51(37.8)
Early morula 586 359(61)

Schneider et al.
Late morula 1176 792(67) )

(1980)

Early blastocyst 600 402(67)
Late blastocyst 139 99(71)
Late morula 133 70(53)
Early blastocyst 307 172(56) .
- Shea (1981)
Expanded blastocyst 188 109(58)
Hatched blastocyst 45 29(64)
16 — cell 5 2{40)
Morula 26 10(38)
Compact morula 186 65(35)
Early blastocyst 165 63(38) Linder and
Blastocyst 141 54 (38) Wright, Jr.{1983)
Expended blastocyst 199 90(45)
Hatched blastocyst 61 24(39)
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Table 13, Effect of embyo quility on pregnancy rate

Embryo No. of No. of Referenc
quality embryos pregnent (%) erence
Good 1,809 1,272 (70)
Schneider et al., 1980.
Fair, Poor 694 380 (55)
Excellent 292 130 (45)
Good 292 128 (44)
. , Linder & Wright, Jr., 1983
Fair 149 40 (27)
Poor 50 10 (20)
Excellent 16 11 {6Y)
Good 39 14 (36) Oh et al., 1986.
Fair 5 2 (40)

ot TLoo) Al B o) R wlshe] Fhfido] o} BEEFE T AR BCRESE FIRsl R

4 Fr} AtE B fiR S v HEEiMEIeE EES
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Oh%%: (1986) oll 2jst= Table 130l 4 2. nfe} 7bo] ok o714 17% - Ahob k2l o8- ERNeIal &
FHTIIL] RAE7L Excellent (2-57) 8k 7 vk Good (k%) HOMifgg 0 25 Abobaly- RN Z 2T g ol
ol 7457} Fair(X-%)eltd Poor(&% )3 2l v} 5 Zlelck(Hoppe & Bavister, 1984).
of Zhhgel Fa-% 4 o Byl ZHIHe] ¥ SLelal ARl dbobgli- FESIHel b e
FHkESr BHS FRES fwdtol Zdolels AE G XA 19T ol A 5 BE el A a AR Algs)
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FHORS] HE HEShEdl: dubd o R Wl Wi 1979). web4 ‘Efﬁ"é#!iﬁ‘ﬁmf?-i‘- AT & Hih

MELE FIMshel SRS RIES Wby Qo SusA @Edvd 29 2%l sEA 44 4
of Fikowt FHINO) A MAE e B glebis ZEoleh olal AslE v]fof nof 4bs]
g i deh mebd FEB) ASEE ol T A4Sl 4A4 T4 shod Hidishol b ofxnl F

Mol Slal At B Wik RURShel BEOE RISl AUEMIAE ERES B la el 4% o
o WKIES Mo 2 shebela oliwl Table 14l of ohulth. whebd FRIHHS] Phiko] Vb o] ol
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Table 14, F.D.A. test for the viability of cow and hamster embryos

Status of embryos

Item Reference
Fresh Cultured
- (undeveloped) »
No. of hamster embryos tested 35 32
) Hoppe & Bavister., 1984
No. of fluorescent embryos(%) 29(83) b 18(56)¢
No. of FDA-positive cow embryos 19 .
Schilling et al., 1979.

No. of embryos with mitoses (%) 17(90)

a;8-cell~embryos cultured 24th, but failed 1o develop.
b, c; Significantly different at P <), 05,
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Table 15, Effect of recipient parity on pregnancy rate

No. of No. of

) N AP AN
Parity pecipients pregnant(%) Reference
Cow 2,200 1.298(59) )

) Wright, 1981.
Heifer 245 143(58) e
Cow 16 6(37.5)

Seok et al., 1984.

Heifer 14 5(357) o ..
Cow 28 12(42.9)

) Oh et al., 1986.
Heifer 32 15(46.9)
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ZE ol Well Bi-E v+

)

Br

ji ir m[n

7350l BB 100 4]

Aol Frbw sha glon

Table 16. Pragnancy rate relative to recipient plasma progesterone levels on the day(7) of
transfer of frozen-thawed bovine embryo

Plasma progesterone No. of No. of Pregnancy
levels (ng/ml) recipients pregnant rate(%)
<1.99 17 6 35.3
2.00—4.99 47 24 51.1
>5.00 7 2 28.6
Total 71 32 45.1

(Niemann et al., 1985)
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Table 17. Pregnancy rate to either the tip or the base of uterine horn

Pregnancy rate( %)

Researcher

Base of uterine horn

Tip of uterine horn

Boland et al (1976) 21
Sreenan (1976) 60
Newcomb et al. (1980} 45
Rowe et al. (1980) 45
Christie et al. (1980) 45

57
65
69
60
73

Tervit% (1977) ol 2lsbsl gblitR 2 <14 ol el F
fighel 80% 24 2 ~5 412k ol4h BEF MHid o
Xrh g4 FihRe] ek shglul. Pettit(1985) o)
WSR2l ol FRES WERIFIR RS

FE itol olshel ol 4 o4 347k olulol ok
KA 2] 66% 5. Fifke] A% weren 1
© Azkel Zshgtel whel WA RS wol g o

& 4 ek (Table 18).

Table 18, Effect of egg storage time on pregnancy rate

Egg storage time(h) No. of recipients

No. of pregnanct (%) Reference

Tervit et al,1977.

2 (33)

0.5-1 16

A 1-2 28
2-3 6
3-5.5 )
1.5-3.0 119
3.1-4.0 166
4.1-5.0 114
5.1-7.0 102

79 (66)
93 (56)
57 (50)
46 (45)

Pettit., 1985.

A : Time between embryo collection and transfer.

B : Time between embryo collection and freezing.

o] 71 A atell 5 /&3 Tervit®(1977) 2 #FR AR
= HRETE O dlsled, 2|3 Pettit(1985) 2l #f
R R WRETH Nl et ZHRARe = 1 &<l
BAESR OB UL ol o RBifRE A2 1wk R
7b VhEoll ol Fof A Hifli k2l AEHiol JEIMEE el
2} of ARlel, skt FHIS HECEE A+ AT K
) fRERINCN 2 Aela4S bl BRE s
A RS Aol wnbF FHAEE Folz 2
o = Ak

2. WSRO FIARY RHWEML

SEREONS At {EONE oL RTINS BAS
Z O] FENTS RES TR R -§hel Frh

rEe] kst | o-sksl sl A ADReR 4]
AR gl Aol BEEIC Lol vh Wright
(1981) ol obslal EGPMLRIEAl ool A ZOH4

°i| ullod EEfol 12850 2 A vkt A (—12)
= 12407 EA el 79 (+12) ol Ehifiel if
B}i’_ 59l Chung® (1983)-& S HH4-o} ot 2
BEIEHE 7Y S8 & skt Aol Fhikel At
v}ar skwa} glc},

Z1eduh Kim & Chung(1985) 2] Hatel] 2]éh=d 78
a1 F:—‘f“’?} Te I AV 'ﬂIW‘-/P 124} 7t
YA S veb o] vha FhfiKe] Spebar 6t
izt (Table 19) ol #igt w4l & Kgtul o
Aviel FREIBe] A AN ket o el bl B
o] o] 2ok kAl et

T 2] MRS EhfRel il
(IR B ol & Aot ABINS = S FEst T
Hroll tsbed FHIIS Fohicho] ZhGHE A &)
e ”4( Table 20) Church & Shea(1976)-= I'1#X
Bifidiol Zhek 62% 54 SERERE S siskel o

F

O”l i K
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Table 19, Effect of donor-recipient synchrony on pregnancy rate

Synchrony(hrs) No. of recipients No. of pregnanct(%) Reference
—24 98 60 (61)
—12 374 256 (68)
0 747 443 (59) Wright, 1981.
+12 620 380 (61)
L __‘f_‘?{__________ . 301 } N 176 (58_)
~12 Rt N
+ 0 15 5 (33.3) Chung et al.,, 1983
) ﬂ‘lz 8 2 (25.0)
R T T A
0 66 30 (45.5) Kim & Chung., 1985.
+12 13 10 (76.9)
* If the recipients were exhibited the esturs before the donor, it referred to “—", and if after the donor, it referred to “+”.

Table 20. Effect of natural and induced heat on pregnancy rate.

Researcher Natural Induced by PGF3,
Sreenan (1975) 502 752
Kanagawa (1975) 41 46
Church & Shea (1976) 62 44° 46¢
Wright (1981) 58 59

a; Survival rate of two embryo transferred to recipient.

b; Induced heat by single shot of PGFz,.
¢; Induced heat by twice shots of PGFz,.

o]

& W gela 314 0 = Sreenan(1975),
£)I18L7](1975) ¥ Wright(1981) & BAREH LS}
RiFFL G o] ohL FHRo]l wrby W&t
A8 HREAN =del vl BME Rolx
=d 8+ ow HEGE FIASEA REEE
FrEs st Eptetral ot &8l FaEHEs)
3led ffifh progesterone K#E2| MlE o2 FHgH
& EEgtol ol BEEY dolet bk

T =2 RHE

L
~

lg

Xh ooy ap 32 3o

4. MiERWMIRS Rk EN

SRS BMEEE ARBEANA 20 RET
T detw PERpl RISl A2 BEAA T+
st el BfEEMS FMfifkele WARE Ao ¥
agil slez gEmeR feld Adelx, v

BREE ERI-E FiEelu BR(4T)AA 2o &
fishel Fhago] Held BEZAE HMRHES
=gk BERR o)l BHE okt dhve 4A

sleh,

2]

o

[e]
T

b4 I BRI o] BAMLE A A
A FHIRS| MRS RACR T o) JfT ook el Ta-

ble 210l A ¥z wpe} zho] o} A% BFAFTHREINA x|
dhod HESTREON i BB TR 2% %

Bhge WO Aroe oko R FEE Ul ukSTRIRC)
FHES ¥ BE 4o o4 Auikgos ﬁ
5 EiEshE AAY W@ ZHHKE Folo
BIEslo] AL A xielel of Al

5. #ER4 X FHR4| RIED R

WK F-eldelal A HBPFFES] U3 = GEE
NEBES AES Hoe Al Ye B
Hhist SERRS 1eln 5 CEBSANA P4
3 A4 HEEERIE chavel BABE sl £
otx| & A gEgha} glrt,

ol =] Bl Eois} 71E B9l HHFEL
Dol ERY Ax —& Aot oy A4
733 R WH Bl 4,000~5,000kg A Eolct, 23}

L
glt
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Table 21.

Pregnancy rate after the transfer of fresh or frozen embryo.

Embryo No. of recipients No. of pregnancy(%) t Reference
Fresh 83 46 (55.4)
Frozen 64 0 (46.8) Heyman, (1985.
__C_U_lt_u_rft__ L 4 o __1_5 (33 3)__________ o
Fresh 25 (56. 0)
Oh et al.,1986.
Frozen 70 2 (45.7)

% Culture for 24~28 hours.

Bl A ROV BT o] Hefiiy, HERQ
A RES o T3 KAl == SN ZHEIN
hEERKe M Fag Al Folch

—hyoll @EENFE obi FrsbslE o3 e
o SFREINS pES P4 (donor) o) thrstE )} o]
= 2% FM FolA el ApE B I ) FEfR B
Hfel fEE W Solv BEHE Bl KM¥EES Kl
Kol B dofokzlch RO OIS HEERHE
te Fo3 AL s Ha chgak e

7h. BEBNA- O] R FRMEME
(1) EiEH BHEol ERT meE A A
(2) FHEEHEEE 7H3 BHEE Ol Bifgr 4
(3) HaEfw, HE 2 EYdE Kol 9 A
(4) 210l LANe AT ENOR SEhsls A
(5) E4el obwl A
vh SZOR4s o SR EEMAEH:

(1) EXBHEBHE Kfsh+ @ET A

(2) AL A WHFLBES o] T2 A

(3) BHel A == ARESF 52 IEHIHELR
ol U+ FEHF

(4) BIEs A 3 BEEERE] fv A

(5) ERMEHEE A A

Table 22. The price of embryo.

6. THHS ERME SIT

R AN HIP RIS BE AR
Aol EEREMK) FHEINL Moy s ¥ R
Gitoll =zl ZR7F o HEMSE AFH 1
fHoll 500~1,5008 (50~150uk) 5 ) o] Aboll L5 5
1 el (Table 22).

Selvelod 4% A s 4boll 4= ZHEI0FS
HUEES odidoR £ 38t gr}, 18
o oobAle el e] T o BEEI A 9
+ SO E SRSk DN, RS RSt U+
ol THSOE Bhtiol FREs = HA-S 18HE 55qhd
A 5 olc}(Table 23). ol H & ZHjIBL} grol »ixi=
FBEH7L A7) ohale|c}

2R R RSN HEES Bl sgteR SE
froll ol FEREIE KHEN Ydglol Tshe
B & AEE TN LEBRE Y5
R s o of ghel,

o u]

1r

c

Al

¢ =
bt

N. S&MRERE

Godke(1981) 7} BIRFSKON BRHEA S Ly
SEI Bl AT LHFR ELEGCS BERE

(Unit 1 US $)
Breed Company
Trans W.G. Cryo. G. LG.T. Sel. E Carn.
Holstein 1,500 400-600 800-1,000 - 500
Brownswiss - - - 9502 =
Brahman 1,100 - - - -
Brangus 1,100 - - - -
Hereford - - 800 - -
Swine 3,5000 - - - -

a . Pregnant base. b: One litter.
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Table 23. The cost of embryo transfer

in Korea.
(Unit : Won)

Items Cost
Donor programing 100,000
Synchronization of recipient 80,000
Embryo collection 120,000
The price of one embryo 50,000
Operation 80,000
Trip to farm(3times) 120,000

Total 550,000

a:The total cost do not inculde the semen cost.

gh A& 2w (Table 24) SEFEINS| BRSRIF-2 S
o HPEINe| FEkC, ZHEI0S) MEKGEE, HAE, f8
SRS 3 BMIRIE-S el RShe] RTINS Bl B
2 FEW REFAMIY TR A 2

& PRk = r&ﬁ% Zhal ol AE Eef S
gl A% ool AR EE odFLokell TAHE &
o] T4 3A J 45H2E ATE FEH @y

7hob w02 B,

Table 24. Ranking of research priorities
from surveys of the members of
the International Embryo Trans-
fer Society.

Rank Research

Cryopreservation of embryos
Non-surgical embryo transfer
Superovulation and folliclar development
Evaluation of viability of embryos

Fertilization

U e W N

Sex ‘ratio control;sex deterimination

of embryo

7 In vitro culture and manipulation of embryos
8 Uterine environment and embryo metabolism
(Godke, 1981)

V. &

8

ikl 4 SR 26
fLsh=vl BREES Fﬁ%%ﬁ‘é

gRel BHBi# ol WH
BHAAE RE o=

=157~

KEE7hx e RS 90w 2 il £ ZHEIBBM
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RIS ML AR BEBRE 0% mEY 5
Fe7k o) Fofam el vhebol A EREINB LA
BAfE oA 2ok Be el A% ASE M
et

Zelshel THMBMERT o 4ol RS
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B Bie RRSR RES ENHR % HED
BRFH BARM 2A FRL Holn £ R
ol TR WA SRS BNE HHE F
2% Aolek.

ol (e, HERRS)
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