4- 8- 16- (morula) (blastocyst)

50 Tarkowski (1959)

(monozygotic twin)
2- 4- 8-
(Willadsen, 1980 ; Willadsen and Polge, 1981; Willadsen et ., 1981; Ozil

et ., 1982)



(Ozil et .,
1982; Lambeth et ,1983 ) (Gatica et ., 1984)
2 (Warfield et .. 1987,
Kippax et . 1991; Szell and Hudson, 1991)
2 Kippax (1991)
2 (60 57 % )
(microneedle)
(microblade)
(83 85 %)
(Ozil and Heyman,1982; Williams et . 1982) ' 1
(differentiate) trophectoderm inner cell mass blastulation
(Willadsen,1982) 2
(cell junction) 2
(Baker and Shea, 1985) (Voelkel et . 1984)

2-3

(hatched blastocysts)



Willadsen Godke(1984) Tsunoda (1985)

hatched blastocysts

(50-70% , 40-45% )

Saito (1991)

modified Krebs-Riger bicarbonate solution (MKRB) +10% lamb serum

24
8 (57.5, 64.9 65.6%
)
Nagashima (1989)
incubate 0.3% pronasec
/ /
(decompaction) incubate Hanks’ banlanced salt solution ( HBSS )
incubate 0.3% pronase
(cell bridge)
M-16 20
I(excellent)
lI(fair) m(degenerated) 33.8%, 47.5%, 18.8%

33.3% ( 1,1),



21.3% ( L 1) 25.3% (

23.9% ( 11,11)

Ash (1989)
8
9% )
Reichelt
mKRB 24
2

, 1)

45.7% (

Niemann (1994)

(embryo)

11), 23.9% ( 1,)

20

(71%

(32%, 7%

53%)

(cleavage)

4-8

(blastomere)



2 (gene)
8 16
16
“compaction”
(biosynthetic capacity) RNA
(amino acid) (nucleotide)

(phospholipid)
(cholesterol)
compaction
(wedge-shaped)

tight junction

(outer membranes) 5
(basal position)
(blastocystX Johnson

andEveritt, 1988)

trophectoderm cells
(blastocoelic cavity) (blastocoelic fluid)

. 4 - .( chorion)V

chorionic gctoderm
y

(placenta) inner ceU mass
( 1 1.2) extra-embryonic
(extoderm mesoderm endoderm) embryonic(extoderm mesoderm endoderm)
(amnion) (yolk sac) (allantois)
(fétu )

m 3 * Ibrit/i 1



3-4
3 4
5-6 ( 13)
(Blandau,1961) (implantation)
(Whittingham, 1979) Johnson Everitt (1988)
species 11

(secretion)

(Restall and Wales, 1966; Wale , 1973)

( in vitro)
(Whittingham and Biggers,1967)
et al.,, 1969) ( Steptoe et ., 1971) ( Tervit et ., 1972)

et .1976)

(Maurer

( Wright



1

species

Invasive
1.5-2
2-3

1-15

Non-invasive

2-3

15-2

(pseudopregnancy)

35

35

4.5

3.5

( Johnson and Everitt, 1988)

4.5

4.5-5.5

6(?)

16
18
30-45

30-40

10-21

10-12

12-14

16-18

16-18

18-20

20-21

21

22

28-30

270

145-150

114

282

340



(2532) 2-4

(simple salt medium,mKRB) , -
(Complex Medium,HAM’S F-10, Flow

laboratory. USA)



Compaction

Section 1
Tight
2 junctional
Zona N = 22 complexes
i > .\l"' u i o
/.‘h"h:l/ ’“'”“ ""'-v att "I
Blastomere .. ] ) g ;]

Blastocyst
formation

ICM =
S Q‘w’
A »

Blastocoelic -
cavity /2
Trophectoderm /L‘ 5
I
ce '/Qf
AN
1 -. compaction

(34-64 ) (Johnson and Everitt, 1988)



12

16



Day No of cells

1odl 2 1

(o

L

E

A

\"

A

G

E 2call 2 2

S

T

A

S 4odi 3 4

S
Morula 5 16-30
Blastocyst 6 - 60

Hatchi ]
s 7 17

Hetched
blastoyst 8 -0

Hatched
blastocyst 10 - 6000

[_mmo)—iw “n<00-0pro

13 (Davis,1985)



Micromanipulation

Micromanipulation

/

embryology

1 \% Z
micromanipulation
Robl First (1985)
manipulate (gametes) Yang
Anderson (1992) manipulate (gametes)
1 Microsurgical fertilization by sperm transfer
(heads)
perivitelline space ovum microscope
perivitelline
space subzona
ovum
2. Micromanipulation
pedes acrosome reaction zona
receptors polyspermie fertilization»
manipulate

manipulate

hatching

(Maker and Cohen, 1989)
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3. (nuclear transplantation)
nuclear dono” karyoplast
4 8 16 inner cell

(single cell)
recipient egg )
pronucleus cytoplast
fusogenic agent

sendai vims

4. chimaera 2
1 intraspecies chimaerism
2. interspecies chimaerism sperm injection

' 2- 4- 16- 32-

. B " 1" *
fusogenic agent sendai vims

inner cell mass

blastocel

Geep sheep goat

5. Cloning by embryo splitting or embryo bisection

(Willadsen, 1982)
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micromanipulate
40-50
(Nicholas and Hall, 1942; Tarkowski, 1959; Tsunoda and Mclaren, 1983;
Lawitts and Graves ,1988 ; Nagashima et al.,1984; Zhouji et .,1990)
( Willadsenet ., 1982; Williams and Moore, 1988; Seike et .,

1989; Kippax et ., 1991;) (Chesne et ., 1987) ( willadsen,1980; Szell and

Hudson, 1991; Shelton, 1992 ) ( Ash et al., 1989; Reichelt and Niemann, 1994 )

(Bisection of embryo)

(cleavage stage)

Willadsen(1982)

(fracture microblade; Baker and Shea, 1985)

(drown glass needle; Voelkel et , 1984)

(Reichelt

and Niemann,1994; Seike et ,1989; Chesne et ,1987; Nagashima et ,1984;
Ozil,1983; Szell and Hudson,1991; Heyman,1985; Kippax et , 1991)

2
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(Polge, 1985)

2
2
Lewis (1995)
1 compact morula
2.
Ogawa (1983) 2
1 (Lateral )

(fine glass blade or fine metallic blade)

holding pipette micromanipulator



2.
incubate
holding pipette
petri dish ( 15)
Ogawa
dish petri dish
(Reichelt and Niemann, 1994)
(Nagashima at  .,1989)
1
trophoblast inner cell mass

(blastulation) species

division) 5 7

16

(metallic microneedle)

pronase

pétri

trophoblastic vesicle

cleavage (cleavage

6
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32, 128 64 (Willadsen, 1982)
2.
inner cell mass
(asymmetry) Ozil
(1983) fetal monster (Acerdiacus amorphus)
embryonic mass
(Blastocyst)
inner cell mass trophoblast cell
3.
compact morula
3
compact monxla
\% ] 7 I
2 ( Johnson and Everitt, 1988)
(early cleavage)
4.
(Taoet ., 1995)
(Elsden et ; 1978)
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(2534)

4 gross morphology

(Excellent)

ideal embryo

(Good) =

(irregular shape) vesiculisation

(Fair) =
(extruded blastomeres)

(Poor) = (extruded

blastomeres) vesiculisation



14

holding pipette

?)

19



15

holdind pipette

petri dish

holding pipette

20



Nagashima (1989)
24
(morphological criteria)
1 excellent
(10%) inner cell mass
2. Fair

3. degenerated
( >20%)

inner cell mass

(10-20%)

blastomere

j viftvi 14 4 4 4

inner cell mass

(non integrated blastomere )
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