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Summary

This study was conducted to investigate the effect of embryo stage on bisection rates of em-

bryos, on development of separated demi—embryos and on subsequent development to full term

following transfer of demi-embryos to recipients. The results obtained in this study are summa-

rized as follows.

The 2-, 4-, 8—cell and morula embryos were mostly obtained at 3642, 48-54, 62-66 and 72-78
hours after injection of hCG, respectively, and the average number of embryos recovered per he-

ad was 17.0. The bisection rate of 8-cell embryos was 83.6%, which was significantly higher

than that of morula embryos, 65.5%. But the development of morula demi-embryos to blastocyst

after in—vitro culture was better than that of 8—cell demi-embryos and the rate was 76.5% and

60.9% respectively. When the 2, 10 and 15 cultured demi—embryos or intact embryos were transferred

to each recipient mouse, respectively, the highest pregnancy rate was obtained when15 embryosjlwere

transferred. And the overall offspring production rate of intact embryos was higher than that

of demi—embryos.

w R

FHGEN ] aH|ERel Nd W= 19424 Nich-
olas 2} Hall o= S50 fkfel 3l W)
jEo] A3l AAe] o] Foix egudellE Wk
TH#m FEHoR AyAd It ¥F v
7o) g 7R o]2z Atk o] gk R
i W FHdol ool AHA —itt & =
= 7 A4be R 913 S8 hEo o E F44
FAH e L W3 miasel ¥ A9 B
5 A 215 sl aA) o] & o gl
on] [—3& Mol dofdl F@e wEIEK
doghitel] Uig Ay Mo e IE JtE
#A sl 2 e 2As A b =

3 B4, AM %, Ben S8 WRS
o = of2jzlA 2 o] &3t

e SRR SRR BT SRS ol
7122 she] R @IERe] WwbE L2 BRI
Lap 7 T il 9le]A] 2 7]ol = laser beam
B oldfEd o2 §Fe FE AHEA
FouholA) giERe) 3iEs WRsaA s ch(Ni-
cholas ¢} Hall, 1942 ; Seidel, 1952 ; Tarkowski,
1959). et Mol s B 9 R4S Higs
‘:‘1%01 EMWE R, LBY FiEos BER

EE BEAN g Adz udzzel o3 s
B2 Heldled o a@ERe) BiEST WRIZ
o} (Warfield %, 1986, Willadsen, 1979, 1980,
1981). o]#l gt ZKEERe] vidzz B FEERe

-~ 145—



2
gl NE A A K S48 vidoer &
sk el fhE S o3 Ao A2 T Ba /1B
ol A 22} el e} (Moustafa ¢} Hahn, 1987 | Ts-
unoda 2} McLaren, 1983 ; Nagashima % 1984 ;
Kim %, 1986) 4 (Willadsen 3} Polge, 1981 ;
Willadsen %%, 1981 ; Ozil %, 1982 ; Lambeth %,
1983 : McEvoy %} Sreenan, 1987), 2 (Allen 7}
Pashen, 1984), =) of (Gatica %, 1984 ; Tsunoda
o} Sugie, 1984 ; Tsunoda %, 1985) % 9] F&ol
AT el Al —BitE 8T = ST%EE Fol
o| F-o] 3l vt

22, BEARA S SRS oEEkel] ik W
el k2 Rt AVEE = odiEke i
g 7hsAdel HE W) A SEEK {F
HE SRS MiLMl ot E FEiIRe] feshEE

0 Bl SRR, EFETl W MRY RE
& BE ERAEWAAR FusdshAl o]FoiA

7] ero Az)elw wg WEE uial AT &
27 daxa 9l

BE el AR leide] o i HRET
of ogt %S mul LEA SRR Mol 3l
o] Fowler 2} Edwards (1957)& 4ol o3| &
HEBR A 2118 20~ 304, Gates(1971)+% 89.5E, Spin-
dle 7} Goldstein (1975)2 208089 9871 & 3|4
stgittn wasle] BEE =i A AelE
vpe 2k

4IRS Aol 2del4E Yang % (19852
#Es Ao 4L SEEIe 96.0% 7}, Kim
= (1986) 2 gty Az REme 392%71 WA
slgdon] Oh % (1983)£ k58S bt Adl
B4Z gk 227 offvta 233 4bd Na-
gashima % (1984)2 3 A7 RWITS] 804
%7} WAE i wadted Wl whef U Al
A g= AaE Lastaidth

S#Eke) Bigol 2leiA Rhe 2} Chung (1983)
L. RUARRED THEERol Al ot SrEIERS] 658%
7} Rpds REERel Ao R #iEdglon
SEs0ne] wiaglst AgE 42 el 25 A
AsAde] Aetdctn wastgd e} Kim % (1986)
2 e AREEET Wk Lo SHHRE @
T R blastocyst2o] WiEHES TBH R
A A2 R RS Rusigich 28 FF
Thol A WABES Kim % (1986)& 53%

2] A7) EHRL, Tsunodast McLaren (1983)-&
2% BEFRE Ragtows 453 o] F 2
gt

adald K HRE EESHme A E B
HEERA 2], SHESRS mIYy W WS, RIS
o M 5% AAskel BEEERES] SOWE, SHEEH
o] gipel =& o, rdEke] e
) FfeflE SR, EIFER 58 =AY A
s RT S48 4 9& 7IaREs A
A2 st o}

M 3 HE

B4

HERED-S MIRA A 24 5~10F] 54
CBA ##iz el C57BL ##ES #HASIH T,
ZPpA 24 12~15522] albino BALB/C #
#S HEsGch MRS FH W 4,
1081 2] M TAA A8 o 55 AFA
A st A58tk

A it ¥ BEEALE

@Y Figure 1o A9} o] IR %
Rl o] DAl HAGe] 4148 6ol PMSG
(Folligon, Intervet, Holland) 5 IU& BHA 1
m i 45T 4BRER 4%l 51 —3%) Ao 2 hCG(Ch-
orulon, Intervet, Holland) 5 TUZ 1 413l
BEERS Heg k. hCGHEgH#E ¢1& 111

— %) e A9 28 AFoedd BacH
1080l 1282 AALEA Eeld$F geldted g2
o] #al® AAnte o #gRstEed &
& el welg me] 08 E AR

DO\DQ

Fig. 1. Experimental procedure of superovulation,
synchronization and transfer of intact
embryos.
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Fig. 2. Experimental procedure of synchronization
and transfer of demi-embryos
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Table 1. Chemical composition of BMOC-3 medium

Component Concentration
g/ d
NaC(l 5.546
KCl 0.356
KH:PO, 0.162
CaCl: 0.189
MgSOJ“THzO 0294
NaHCO, 2.106
Glucose 1.000
Na-lactate 2,253
Na-pyruvate 0.056
BSA 5.000
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Fig. 3. Procedure of treatments and transfer of
embryos
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Table 2. Number of recovered embryos following hCG treatments in mice

Time of flushing after hCG inj - (hrs.} Total
Cell stage 36 - 42 48 - 54 62 - 66 72 - 78
1—ell or degenerated 73(19.4) 53(14.5) 78(16.3) 148(19.2) 352
2-cell 304(80.6) 135{36.9) 5( 1.0} 1{ 0.1} 445
4—ell 0 172(47.0) 60(12.5) 3( 0.4) 235
&—cell o] 6( 1.6} 303(63.3) 10¢{ 1.3) 319
Morula 0 0 33( 6.9} 582(75.7) 615
Blastocyst 4] 0 0 25( 3.3) 25
Total 377(100) 366(100) 479(100) 769(100) 1991
No. of mice 20 22 31 44 117
Embryos / head 18.9 16.6 15.5 17.5 17.0
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Table 3. Percentage of embryos bisected according
to cell stages

Cell stage No. of embryos No. of embryos Percentage

manipulated bisected of embryos
bisected
g—cell 274 229 83.69
Morula 339 222 65.5"

a, b Significantly different (P<.05)
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1)) )
Fig. 4.
A Eight—cell embryos.
B ! Zona—freed 8-cell embryos.
C ! Bisection of 8-cell embryos.
D ! Demi-8 cells immediately after bisection.
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Bisé®tion of embryos at the stage of 8—cell and morula by micro—giassneed]e.

E : Morula.

F : Zona—freed morula.

G . Bisection of morula.

H : Demi-morula immediately after bisection.

Table 4. In—vitro development of blastomeres se-
parated from 8-cell and morula stage

in mice
Embryo to No. of blas- No. of blas- No. of blas-
be separa- tomeres tomeres tomeres
ted cultured developed to degenerated
Morula Blastocyst*
8—cell 258(100) 23(8.9) 157(60.9*) 78(30.2)
Morula 340(100) 6(1.7) 260(76.5>) 74(21.8)

*Eu-blastocyst and pseudoblastocyst
& b Significantly different(P<.05)

(A ; ®
Fig. 5. In vitro development of demi-embryos ob-
tained from 8-cell embryos.
A : Demi-morula developed from bisected 8~cell
embryos which were cultured 24hrs.
B : Blastocyst developed from bisected 8—cell
embryos which were cultrued 36hrs.
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Table 5. Pregnancy rates of mice received demi—
and intact embryos
Status of No.of embryos No. of recipi- No. of recipi-

embryos transferred/ ent ent
recipient Pregnant (%)
Demi-em- 8-cell 2 11 3(27.3)
bryos 10 9 5(55.6)
cultured 15 9 6(66.7)
from Sub _total(247)* 29 14(48.3)
Morula, 2 18 4(22.2)
10 9 5(55.6)
15 9 6(66.7)
Sub_total(261) 36 15(41.7)
Intact em 2 15 4026.7)
bryo 8—cell 10 8 3(37.5)
15 9 5(55.6)
Sub total(245) 32 12(37.5)
Morula 2 12 5(41.7)
10 9 5(55.6)
15 9 7(77.8)
Sub total(249) 30 17(56.7)

( )* : Total number of embryos transferred to to-
tal recipients
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sHminA ot BRI A RIS SRR OEERY
Bigol 2lolM &% SHHAFE 15+ B
Agd ShhEe ZAFE &5 28 10@s
B4 SRl wshond SMipi W RWIEH
LIS BiE N L SIS E £% 154 8
HES S &% 28 10ME AEHESE L B
ShuAsL ool el = E SEAdA Y %
Baafol] F949 Abels flgith =& demi-
embryos} intact embryo Poll4]2] #ER#Ac) ul
E AR FHq Aeolw gt

3+# rato] gleo)4] Seong #} Yun (1987)2 %
SR BRKIEY blastocystS 9~128 4L
w] 3~8f8 HiEgt A 2o} fhEe] foHeos
Eggn pastgey & HReAAME SR
il oE IR F 9 S 2lelA F2
Hal zo]rb viepdAl ghgtedl Seong 7 Yun
(19878} Rusd Eu A3 =+ rate} AL %
Hadhamel 2lelAe WAl Aoduilgt B WS
Aol M FER EA38tE SR §oh BE
48 A4 me Sk o 4 e AaEy
ololl el v B AT AdEoof ¥ A
2.8 Bido

EFH . embryos] AEe] =& A7 SifiE
o) SHE Y RWIT2) g AAA A &
& weld M7= Table 6 3 Figure 63
et

Table 6ell peptulel zhe] simstiiel s Mm%

Table 6. Production of offspring following transfer
of 8-cell and morula embryos

Stage of Status of No. of No. of No. of
embryo embryo embryos recipient offspring
transferred

8-cell Demi-embryo* 247 29 57(23.1)
Intact embryo 245 3z 92(37.6)
Total 492 61  149(30.3)

Morula Demi-embryo®™ 261 36 64(24.5")
Intact embryo 249 30 108(43.4%)
Total 510 86 172(33.7)

a,b : Different superscript within stage of embryos

show significant difference (P<.05)
* : Demi- embryos obtained from 8-cell and cul-

tured to blastocyst

** - Demi-embryos obtained from morula and cul-
tured to blastocyst

( ) Percentage of No. of offspring/Ne. of embryas
transferred

A

B

Fig. 6. Transfer of mouse embryos and the young
mice ohtained following transfer.
A " Transfer of embryos into the uterus of
recipient
B: The young mice obtained, with different
coat color {rom recipient.

#% t23% 5] demi-embryo 247169} 80 £} intact
embryo 245MH5 %% 209 o 329 ZAF
o FEHEZH FEE 57TH W 9289 A7 YAk
A7 EEAES £% 231% ¥ 376% For B4
el el AWM A7) hEHL 03B A
sHifmol 4 v}e MY intact embryo] A7

—152—



fEAio] ¥R AT demiembryod wd
oz ez Fhe(P<.05).

BEfR A WwFHE HE#ES demi-embryo 261
{® 9} intact embryo 24MEE £ % 6% % 308
o] Syl BHE R 64y P 10882 A
77} deEso] A7 kAL K& 2455 Y 43
4% or] RERA Y AAdal M7 LESL
3BIH A BRERE mosI g ok B
TSR Al sEEZEe] M B demi-
embryooll W& fF2Hog Fopep(P{05).

Kim % (1986)-2 o)A fe]do} o5 REIEH
o FRATEl FHEIERE HEH fEsted 53% 9
A7 EHPL odglond, Nagashima 2% (1984)
£. micromanipulatorol 2]3] JRERLY SHINE
Wi EEle] BRI KR S42%0 A7 &
BES o) & WY R USBHE} P
g A =-olgltdh 3k Kim % (1986)2 microma-
nipulator® REIFH SHIFL MadE 2 o
HIEkE HEeshe] ENT glo] RMHET BER 90
%2l A7 EFED, Baik % (1986)8 SHIERE
BHisle 1L1%9 EHFL dgidz 2asg
=] o] #F oA =lAfeldez BRREH
SRS MRl <lelR oEERE ¥ BH
a fE el 245% 3t 223 A= e ich

Tsunoda 2 McLaren (1983)-2 RRIEM 2] &=
¥ilRoll A dolA adEkE gl MY #£R
SER ETAHES &4 67% W 27Te%e T
woll BAY HE £4 45% Y 12%, 22 34
Ml RS Wareled L3 aEIERE L T
Hol| EiEste] £4& 67% W 9% AAL w3
shgich

AF el REIEH SIS Al 3lel Abn
= (1986)-2 REKE Al 3o 2
o fifEle] && 875% 9 619% 2 FhaEAL A
7 EEES RnddEd o= F R £
IR SRS glalAl 259 He] ZIp-3 el
HAET %9 R 434%9 A4 ApgEed
-3 Aok

Gates (1956) = Mclaren 2} Michie (1956)+=
weEgpel ezl Ade FPske] wWekde
o} £@mo 2 daEAV = 3% RE
AT SIS A o Alv LEEe] fHE
Foiw Rudlglesd Ahn % (198630 ZEHEHA

9

SEFEENel BAEME YA 2~3H¢8ln By
A Rl wlFo] Eu & HAe] YL #
Ao Rt ¥ FREY APzz 9 i
ol wle} st} Zew AzEo] w3l BHIAEIC)
FHE FEol #atez o3| FXKhHe ¥
oA Y 879 AAsl o] FeA]A
ol A=3 A=E Jeb gl BRg o

EE K HRA AAH ez Ha & MR
o whe} 34 5488 demiembryool u| 3 int-
act embryoS wh2 BEHSW A7) LR
Frojd em gokerl o] Aol HEE
B o] Holx= et Ahn %(1986)
o) Massip % (1984)2] B9} fralgk 7 dkojgl
t} ol q ol E L embryoo] @ o]d =zt
ol R A F—slx) e KELA 3o
= ol asbsniErifle] 7o) w2 embryod]
Aue A4, Tela fEEH MR SRS
demi-embryo2] ZE® FE-HFSol 7]clshsiz] =
F-olzt Barfch

w =

F Fes AFel il BHIREE, mike %
500 Wi, Wos oEiEke] EAEE 9 B
flits B BiEkd 2487 d3le CBA
= C57BL %o gridAdfelA deolal ZIE
0.5% protease® T wv)AA % olAfelies
Warale] dolA 4#EkS blastocystZ HiFEE
of BALB/C F#el Ao #iEsle o}
W e #FRE Aok

hCG M 435 36~4285R, 48~GAKVR, 62~66r%
i, 72~78KpMlol “EMIFE MmN HE A& 2
HNRRA, A4NREE, sMilRll W REIRMY SZrER
of thE-F RIMElglen WE FH 170 6
F7) B %l

[t Worgl MMl SE¥EERe WaEEL 83
6% 24 REMEY 655% i3 Fedez F
¢ko 1}l blastocyst® 2] Sr#jpke] A2 KW
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Mgkl g 463 154 BT S FREE)
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fE SrEERS) intact embryo®] FEhEF A
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