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Observation of the Rabbit Blastocyst
by the Scanning Electron Microscopy
Bl By - BEEE - EXED

Kiyoshi TOTSUKAWAY ,Shichirou SUGAWARA
and Junji MASAKI

FILKF BB RE M FHE

Department of Animal Science, Faculty of Agriculture,Tohoku University, Sendai.
DR EBEREEERE
Ulahoralory of Animal Science, Facully of Agriculture., Yamagata Universily, Tsuruoka.

Abstract

In order to elucidate the surface ultrastructure in blastocysts recovered from the rabbit on Days
5 and 6 of pregnancy, this study was conducted hy the use of scanning electron microscopy.
1.The blastocyst covering was lack of uniformity ,and constituted with two thin layers.
2.The trophoblastic cells had a polygonal appearance although each cell varied in shape and size.
Each of them was covered with slender microvilli.
3.The cells of inner cell mass made a group of cells as a disk. Each cell varied two types. The

large cells were covered with some short microvilli, and the small cells had shorter one.
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EXPLANATION OF FIGURES

. In blastocyst covering 5 Day rabbit blastocyst.(X 180)

. The surface of blastocyst covering; lacking uniformity of cell surface.(X 4500)
. Micro-hole (arrow) can be seen on the surface of hlastocyst covering(X 18000)

. The blastocyst covering is observed as two layers. (X 15000)

. A membrane free hlastocyst; showing a hall of trophobiastic cells. (X 180)

A slender microbilli of outer surface of trophohlastic cells. (X3000)

. The inner surface facing the blastocoel has sparse, long microbilli. (X3600)

. Outer (the right part of the picture) and inner (the left part) surface of a blastocyst.

(X 3000)

. Cells of the inner cell mass can be seen as a disk; 6 days blastocyst. (X 450)

.A large type (the right part of the picture) and small type (the left part) cells of the inner

cell mass can be seen. (X 9000)
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Development of Piezo Micromanipulator

for cell Micromanipulation

THER—, BREE B, (o, I 82, HAEER, MORER

Ken-ichi KUDOH, Tsutomu GOTOH, Kahei SATO , Yutaka YAMAGATA,
Katsushi FURUTANI and Toshiro HIGUCHI

1) 7'V < LR REFZERT

Prima Meat Packers, Ltd, Reserch and Development

2) HARZEEREZS BMlnEHs
Department of Cell Biology College of Agriculture and Vetrinary
Medicine, Nihon University

3) FRERFEELNHZLAT

Institute of Industrial Science, Unversity of Tokyo

Positioning mechanisms with the resolution of micro-meter
order are required for precise cell manipulation in biotech-
nology. Conventional hydraulic manipulators and electromagnet-
ic ones have following two problems: (1)The performance of
manipulation depends on operator’s skill. (2)It is difficult
to insert a capillary into elastic membrane of a cell, and the
cell is sometimes destroyed. A new micro-manipulator and
micro-injector for cell manipulation are introduced in this
paper. These are driven by the precise positioning mechanism
utilizing rapid deformations of piezoelectric elements, which
have high positioning resolution. This micro-manipulator can
insert a capillary into elastic membrane of a cell smoothly
and seldom damage membrane, because this mechanisms uses
impacts caused by rapid deformations of piezoelectric ele-
ments. This micro-injector can inject less volume per pulse
than the conventional ones. Therefore these mechanisms solve
previous problems. They are very simple, compact and suitable
for cell manipulation and its automation.
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1. Fxix
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DOFHADFRE LT, £/, FHEEE, FEEBREE L THERVICHGENZHFETH
0203 UL, KEOHEEDNFERL TWABREOMERE v/ /ov=—¥Fal—4&
12 K BEME, RicHifERNIC B AHUNMIBTROEBIEIZIE, TRV —20BELEY L,
F MEEOMEDRNIIF R L, w4 708Xy MOFBARICIIFREE LkEx h
TLEY, RBRITEN. BLlk, EERFORELHIC L > THUNBEIT 2 85H 2 BE%
LT, BADEBFELERY TR > TRAYS . 4EH, ZOB#EEMERER<1 Y
Ov=Eal—4n3A 70Xy bDWEHERE, R 7042y 4—DEE)IC
A, ZoBESHBEBER<~S /oY al— 3 OREE#EL L TEL-MHEELR->
TWBZ & EREZL /.

2. BREyEE
R LIc2EBREL S 7
Ov=¥alb—2IZRLT Object to be movesi/ezo ypject to be move:Piijezo Mass

U 2 3 NB ) 35 T 0D B = N =

2T @ start @start

BEMEKIIR—2 LIZBH N - - .
T, BEATHE_EEATVS. I =0
ZOBEME (M) oOiREmEIcE (@ Rapid extension @Rapid contraction
HE (m) REBREFEMNL — —
T%g é :i’L’C v 5 ’ E’%ﬁ% ;Egtion -—“@ Slow extension
PO REBLrSABIZERE (Acceleration) (Acceleration)
EHIR L TEBRFRMHIET ——“__-_:'D —E
v, BEke A LT TR
IZBET 5 (0~Q). RIZE
BERT MO, EHEEE—E Ei:] “p:ij
DHGEE THLE L 22285 5] = ~® End End
E LTXR%. Zhrx @ﬁﬁi (a)leftward movement (b)rightward movement

DBEgpENE iz, ZohhE
&Y BIER X h Bk
DB/, BEEE X—2
DEDOEIEEBA L) B/NEL BB LD127%. FERFIMALLZAT, BEEDE
EERICLEDTONIE, BEMSESE, $IEEBIICI T > TEH2HD, ZLT,
BEIT RNV F —2BERAICL>TED ETBEL TEILET 2 (@~0). ¥HHRADBE
HEFEDONRE =2 FIzTBILic&Y, ABRICITY LR TE 3,

Fig.1 Mechanism of Movement
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3. FEEREE

X234 EEKL EERTFEHVBNNREREE (YXy NEEJESE) % HiROET
A IS AT - EREETH . X3 MBI E R, MBSO THAEZ4mD Y
Ry hFRNVE (AFo LU AB) 2, EERF2HE 8 gnEME2HE2EE LT L—1b
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i, EERED 20V 0K, 1257y 7 0. 18umDBUNEE) & FLFL T35, b,
BIZFRE L)) A—2 F—FDBB/NEEI R ATRBIC L TW 5., S EOEBEETORDOI
FEMEHLTOERTIE, FIMERE 30V, /OVAL—b 80Hz D, RIFLFHEREEBTYL
5.

Fig. 2 Micro Manipulator
Plate
Piezo Tube
Guide q:p \\ |
~ /
_=D——_@_
/ -
Micro Moving Object /

Pipette (Pipette Holder) Mass

Fig. 3 Sketch of the Equipment
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(a) Voltage Pattern
s
310.—
-1 L h*_vhH})M~ﬁ*ﬁwvvu*}wuwknjv\wnn)*“\
(] 0 Yy
5
g’ 1 1 ] 1
g 0 10 20 30 40
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(b) Movement
Fig.4 An Example of Movement

of Micro Pipette

M5 IXEEBEIv~A 704>V A TH5S,. HROIA 70>V >y (100p]) OiGHE
ICEBRFLEMEERRY M 2T oMELEELNRS, K6 IRTERIC, FIMEE
10v oK, 1JVAT, # 243 pl (2.43X10-7CC) mMHHE% 5/~

Fig. 5 Micro Injector
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(a) Voltage Pattern
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(b) Injection Volume

Fig.6 An Example of Injection Volume
of Linear Type Injector

4. EBRERLELYD

M7 i-EBEBARTA70v=al—4 L HERE<Y A 7 0v =¥ alL—ZOa#RE
OREFERYT. FEBRICHEA L ZMIEROIFT, RESIK 180umTHS. R1IE
B4 /709 =Ealb—4 2 ANTT>AEZBHERTHS.

(1) Piezo Manipulation (2) Hydraulic Manipulation

Fig. 7 Micro Manipulation
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Table.l In Vitro development of rabbit eggs Fertilized by sperm microinjection

Expg No. of Eggs ;No.of Eggss No. of Egg
No. | injected :fertilizedi developed

| ; (%) (%)
01 13 5 8 (61. 5) | 5 (62, §)
02 | 20 . 17 (85.0) ! 13 (76.5)
03 14 L 9 (64. 3) ! 7 (77. 8)
Total ! 47 ' 834 (72.3) 25 (78. 5)

pEROMPEEBER <A 70 =¥ a L —2 DB IX, —HICBR IR EAVAEDDD
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Abstract: When hamster eggs were exposed to cytochalasin B (1.0 -
10.0 ug/ml) for 20 min and then fertilized under in vitro
conditions by capacitated spermatozoa, the majority of them were
polyspermic fertilization. While, in control(no treatment)eggs,
polyspermy was 6.0%. At 30 min after insemination eggs treated
with cytochalasin B contained rich cortical granules(CGs) in the
cytoplasm, but in control eggs CGs almost disappeared.

Introduction

Generally,cytoskeletal systems have been known to involve in
migration of intracellular substances(Hopkins,1978). The cortical
granules(CGs)in mammalian eggs are released from the egg cortex
during fertilization or egg activattion(Austin,1956).Thus, it is
interesting to investigete the role of the cytoskeletal system in
migration of CGs in mammalian eggs during fertilization. In the
present study, we examined the effect of cytochrasin B, an
inhibitor for actin depolymerization, on in vitro fertilization of
hamster eggs.

Materials and Methods

Golden hamsters were used. Females were superovulated by
gonadotropins, according to the method of Sato and Suzuki(1986).
Briefly, female hamsters were injected intraperitonealy with 30 IU
pregnant mare serum gonatotropin(PMSG,Teikoku Zoki Co.,) followed
by an ip injection of 30 IU human cholionic gonadotropin(hCG,
Teikoku Zoki Co.,) 52 hr later.At 15.0 hr after hCG injection all
animals were autopsyed.Oviducts were removed and then were flushed
with the medium( mTALP medium, Bavister,and Yanagimachi,1978;
Yanagimachi,1982 ) to collect ovulated eggs. The eggs obtained
were exposed to 0.1% hyaluronidase in mTALP medium( to siperse the
cumulus cells for 5 min at 37° C.Eggs were rinse with fresh
enzyme-free medium, and then were exposed to cytochrasin B at the
various concentration for 20 min. Cytochalasin B was dissolved in
dimethyl sulfoxide(DMSO)and then the solution was added into the
mTALP medium. After exposure to cytochalasin B, the eggs were
transferred into the regular medium and supplied to experiments.

Spermatozoa were collected from the distal portion of the cauda
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epididymis and suspended in the medium in test tubes. The tubes
were placed in 37° Cto obtain active motile spermatozoa by siwm-
up.Collected spermatozoa by swim-up method were rssuspended in
fresh mTALP medium at the concentration of 2 x 107/ml and the
medium droplet was prepared in plastic culture dishes. These sperm
suspension droplets were covered with mineral oil and the
incubation was performed under conditions of 5% COy in air at 37°
C for 3-5 hr. :

Insemination was performed by addition a small volume(0.01-0.02
ml)of sperm suspension into a droplet of the medium containing 5-7
egg covered with mineral oil. tThe sperm-egg preparations were
incubated at 37° C under 5%CO; in air. At various intervals after
the start of incubation the sperm-egg samples in a drop of the
medium were mounted between a slide and cover slip supported
by paraffin-wax mixture dots. Observations for sperm-egg
preparations was performed , using the phase-contrast microscope.
In some eggs, the CGs in the egg cytoplasm were observed by uing
the phase-microscope.

Results and Discussion

Results obtained were presented in Table 1. In control,
the rate of fertilization was in 91.0 - 99.0 %(ave.97.3%). In
cytochalasin -treated groups, there is no signigicant differences
in the fertilization rate. While, treatment of cytochalasin B
induced clearly polyspermy, as shown in Table 1. In control only
6.0% of eggs inseminated was polyspermic fertilization, but in
cytochalasin-treated egg groups polyspermy was seen in the range
of 53.5 - 83.5% of fertilized eggs.

When eggs treated with cytochalasin B were observed 30 min
after insemination, a large number of CGs was seen in the egg
cytolasm. On the other hand, in control eggs, the cortical
granules have disappeared at the same time after insemination.

Table 1. Effect of cytochalasin B on fertilization in vitro
of hamster eggs

Dose of No. of eggs No. of eggs No. of eggs
cytochalasin B inseminated fertilized with polyspermic
(ug / ml ) (%) penetration( % )
0 113 110(97.3) 9(6.0)
(Control)
1.0 119 114(95.8) 61(53.5)*
5.0 118 114(96.6) 94(82.5)*
10.0 118 ' 114(96.6) 80(70.2)*

Cytochalasin B was dissolved in dimethyl sulfoxide(10 ug/ml).
Dimethyl sulfoxide(10 ug/ml) was added into the control medium.
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Examination for the evidence of fertilization was performed
1 hr after insemination.
* Significantly different from the control(P> 0.01).

The present results have indicated that cytochalasin B inhibits
the release of the CGs from the egg cytoplasm at the time of
fertilization in vitro. CGs are presented in unfertilized eggs;
these CGs subsequently disappeared during fertilization(Austin,
1956). The CGs of mammalian eggs are known to contain hydrolytic
enzymes and saccharide components(Gulyas,1980)and the CG
contents which are released from the egg cortex during
fertilization can induce the zona reaction. The CG-mediated zona
reaction is known to block polyspermy(Yanagimachi,1988). In the
present study, the high rate of polyspermy observed in hamster
eggs treated with cytochalasin B depend clearly upon the blockade
of the cortical granules release. Cytochalasin B is known to
inhibit the addition of actin molecules to actin filaments,
leading to filament depolymerization . Thus, it is suggested that
actin filaments of the cytoskelton involves in the release of
cortical granules during fertilization in vitro of hamster eggs.
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HAXRFREEZHRBGUMBFHE'
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NLAZY—RFOEAZRIcBLIET YA PS5y BOEEBIKoL
Nfz, ¥4 PH S5 vy B0 - 10.0 ug/mn)2ELEBREKICHININF % 2
MIRFE X B /ct§iTcapacitationZ2 B E I B A TEZAVCEAZREITR -
R, EONBERLBVWTLEVWESHE TR (53-82%) 2R L7k, —F con
ILBITI2ZERFZHERIELICYSTH >, T, WEERINFCIFFHE
BicbB it 2RRBEREABELALEIA, controlDIPFF BT IR EREE R
EAER SR o, —H. ¥4 A S5 vy BUEARFH-KZBON
BULWTRAZHOMFEBLWIEZHOXRBERIERSI L L.
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BkoFKAER. BFELHETOZHICIE 2, COEMIIBMEB T, IB
RBASENB > TRBEKEYB IS, BEREBFELLTERT 5. ZH
BEHOWHLYWIZHMPME TR, MEKS—BcHNLT, ZT0b o RER
RIS X 50 RBEH TR, O LAEZRBARORHOMOP TRIMREIRA
HAWhic LTHB IO TWEDIIS2WVWT, BEDODHREZEZHE L 720,

IR BN HE2HBT 2EFMONBHBR VLY 3 RN THEIEE 5.
ZOoMBRABPIE I BRES AP, > oMlotsEvicBIELTW 3, &
SLABME THRAMKLOIENOPAE E, N TEOEROIKR
{E## K F (maturation-promoting factor, MPF) »iEMHIIh, CHPBEKE
HEBELLABEEHE20EBILT. Bl1RBESHOETEZEEEIE 2, 0
KO ICMPFIR S Y. IIRRBAREINVE VOEHENMBENTHNT ZERE L
LTRIEE N LALZO%R, WFEH BB CIHER (BESHE) K& &%
SFEERMRE (FASHE) oMBlicdHh, ToffHRSBELOMEEA T
BRNTH 3 EHMPELA, CORDHMPFE, ERMEBEcEBEoLHIHARRE
FELTANBSHSOMBIRE->TWS, ZITABE TR, MPFIEH o I #
BMERELLT, WoSHAWZRAM T 2 LLAZHLE TV & 72\

MPFOSRFHRIEEKRBRESSCAHTH o LOLIKBEOHEOHARMR
SBEBCIY, SERBRcdc2 RERTEVFEn S LA REBENEOEY 1
I EDEHEBEBNFTH B LELALNBOTVE (K1 BHE),
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cdc2
phosphorylation association

cdc2

@ dephosphorylation cdc2 <active>

<preMPF> cyelin Ic_chJ.@ MPF
phosphorylation

dissociation | proteolysis

(52) Bl ()

B1. MPFEHOREHBEBEICOVWTOET L,

ZOHFHIE. SEICHEE L ZMPFIC X SDS-PAGET #134kd & #50kdD Z 2> D % 7
2=, PEEFEEL. T EFhhBR

cde2 itk Y427y viitkick - TRBash, Lrhrdb—FHohikicksi
FELBMCHEREETNE I LETH %0

cde2 EYRBEP O P E32F CHEBELMHEKPREFESI W LEHE T,
MBEAHEABE LU CEICERT %0 cde2 EHHERERFYHL - 7 - EiEH
200N, C0HOERbcRFery vVEBREOKY vBAABLETH D &
ML TE TV 3, 4420 yRBOEBEcdcl3ERTFEYO R To s T,
PROEIMPCEZEFTHRBZObONESNTED, ZDOmRN A TERKAND
NicH/NEH LA ESRRAFRELEEZ b2, Y427V YEHHER, &87%
M cARPEE - THRPERIERL., EHRURC—HHB IO T,

SERAMEIE LA BHEHERT. Y420 YREBEWicR Y v|gibah <
B0, WPFRAFHTHDY YBIEXEBIEIEL S, ¥4 2 0 vy i
cde2 FF - Bt kB LR ST T 0

Doz etho, BY vER{tEcdc2 EHEL Y vBILBEY A 7Y v DK
BURDBEREENFONFHNEERERT EEILLOATVSE (K1), COEHRR
MPF i RiE R O MPFRIiBR {& & o iE (L & v 3 A5, MPFHij BX 4 13 e pk 2 08 o i< B ic
BHELTVWS, KA T Dcde2 EHER. ¥4 7 ) vy ERICEEGHEKZEK
LTiRWwaH, LArLEKREY YBILETH 2, > T RV ~OBITOD
BEBIMPFOERALOEEKIB., cde2 EHEEH A1 7YV vOoBEEEERKRZ D
bDOTRABL, BeERkshiEHlAKHNTede2 EHEHOR ) vBRALEY 1 7
VDY vEBIEABI BRI ETHEEVWREZ D, CODHE 47V YDEH
BARBPBIDcdc2 BEHEEODEHEAHRVBH T 2 LItk » T, MPFBEARE
ftsh, PEFHH»SRP~OBITLSLSEND EEXL SN 5,
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B : A Ve VYR LHORKBICEEA25 25242, TEXRPSOFSHBREZWH
TEEYUNVETHN., afi B (BAERIZBB) ERBEATUYAY—THBZ
EWHILGRTWS, —H., 7YHBE»P64 VU 2 YU I 2B CF SHBMBEHS
EFOYUNIEVRREIR, A VeV DO BENGL D (BABAEIZBALB) B
THHAZEeHHBPEL, 77FL &I bohiE, 72, AUV OLELTGF -8
COMICHEEXRE XA, MROMESLSILEFABILZTGF -7y Y —2HiEh
5—HOYUNRNIVBEEBRTHIICE> TS, HFE. TGF-BT773IV—KETBZIMI
SRTGF-8. ¥4 YRR EELZBLIETLOREP2EIh, ZOXH
BEZICHEIFARTW 3,

AMETIE. R, RRABLIUCREHOS Yy FIRICBIT S, 1 VeV YBEUTT7 Y
FEryORE4 a. BL BELUAB subunit OFhFhicHT2HB42AWT. EdE
{A=: R 5 Ol

B . Wistar ImamichiZ Sy P2HAW., KRR (8 -100S) . FRA (3 -4584 B
KFU10HS) BEUREH (XB#%15.5-20.5H%) @Iy F2ERICEBLEZ, RAS
v FTIZRERIHO 1 1HFBLU 2 38 (PE1100B L UFPE2300) [cBid 4. 2R EMHO
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11RIHEZHELZ, HBEIHHEZ, EPPIC2%EMAINL YT LAMI0O% T 2 LY
YYTEHEL. BEREWNASI 74 ViR LA, REMABLENFELZRLE,

MR BRI Table LIZRTENTH 3. ERAT A2 TORBIZB W THHAREY a.
BA BLU BB HiAlcH LTBERIBEZRLE, RFAT Y FT. 2TCoHifkicHLCH
REMREED bEAHEBICHEVWRIEGY RoN 2, EMKICE TS KIEIE PELILOOT X
HTHo =2, PE2300K LK UOELLI00TIXREHETH - %=,

EE . NHREPEBERBEZRTIEPS, A1V VBEUT77FE a, BA B
UBB H#7azy b iiMREICHFET IR REI LA, -2 ChEOXTFF
BHENEMERIDBDERMRICEID B FEET I LY REANAE, HEMBYXHEHEORF I
Rt BB IE22e»6. ThEORTF FIRIEARICHE > EZA RV P2BW T HEE
LTwadbDeE2bH6h3,

Table 1. The results obtained with immunohistochemistry

Adult
18.5dpc 10 days 3weeks PE1100 PE2300 OE1100

Germ cells 2 4 3 3 3 3
Follicle

Granulosa cells - 1 1 1 1 -
Cummulus cells - - 1 1 0 0
Corpus Luteum

Luteal cells - - - 2 2 -

0O=Negative reaction
1-4=The number being proportional to the intensity of reaction.

Fig. 1. The ovulated ovum in the oviduct
exhibited intensely positive reaction.
B A (Protein A-gold-silver)

Feng, P., Catt, K.J. & Knecht, M. (1988) Transforming growth factor-g
stimulates meiotic maturation of the rat oocyte. Endocrinel. 122, 181-186.

Massague, J. (1987) The TGF- 8 family of growth and differentiation factors.
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inhibitor. Mol.Cell.Endocrinol. 62, 307-311.

Takahashi, M., Koide, S.S. & Donahoe, P.K. (1986) Mullerian inhibiting substance
as oocyte meiosis inhibitor. Mol.Cell.Endecrinol. 47, 225-234.
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[HiE]
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FEAH I &4t 4 B B #HitkS HE
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HE AR YR B FE M hCG30iu Hike AL
G 1 F7203. 0iu 9.10.11. 12
hCG30iu 13, 14, 1584
F/203. 0iu
E=d
h CG#H%x5 2L 2FHEIME T4AEF) DEER
hCG Oiu+0iu 30iu+30iu
9H 30% 37%
A 108 27 30
11H 27 23
% 12B 10 13
13H 15 17
b2 148 10 9
15H 3 2
[Z5]

7. ERRET W
hCGI L DI (5 Obx bh <EHEEN>
THERIE, BDHLZLTELPT2, BHB12080RL, £EL A7 LEA, hCG30iu+hCG30iuk
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BEY D EE. IHE, TV, EVVBIUYT Y ORBRUERBOTIOAY TS50V Y (POREBEL
TR EED, PCOERKAERIF> TV AT ENin vitroDRBRTHANGOL TV S, BB, aHEH
RPGIEBRROEKBRCFERBRIERLLTVWEELDHATV S, —A. HABIEZEVT.
PO FEILDE—BEE > T APCRKRBERCPOIE. NAZY =1, IIRA2PBIUTIVT
BREOPCEEE AL TZNZThHMBIEFMIREI A TV 5, POOHIHRERCHT 3KEE»S |
BINADIKTFE) & MBINADP KTFEME) WA o h TV A M. ThE TIHAHYR SV TREEII T
VWEBDITBDOATH Y. DEPCHAEALEBYIEICEET 20EPETHTH S, AERIE. KZTH
Hp o RBRIE COYHFOEIEEIZ DV T, PGE, 2 EERC AL T NAPCOHDFM ORI % &ML
FINCHA. THFOIERLCOBRISFET IHENER T TS &, [ BIPHDEEDRE
ELHETRILLDDTH S,

i RS U THABRRBOY Y X REALU 2, BIERE L RPERE. s, 2. 4
o U SHIlER. £2EKS KURRRMOL DT, TREZHFNICEMT. 2005, 488/, 728
MBKU120 B, SIS A VWIIFER Y VBBEEEBFE OO 7.0 THARU TR 2, =
B ARBINLHE LR S SO VG RFEFU LM S hCC FHRI2BFMICERIR U 2, TR
PCOHAE R T % 12 D DEEIRIL. Nissen and Andersen BEH U RAH® WU TIERK U 2. 747D
B, PGEL( T 23D 0.3mM . NADP(Sigma.U.S.A.) 0.75mM . = b r2BT(Sigma) 0.075mM 3 LU
U Y BEEER(pH 8.0) 0.1M T. 2BE Iml& Uk, EEWESS5HUDH0.Iml OIY ) —LIZBEREL
TEAU Rz, £72. NADPODH U IINAD 20.75mMEDHERDIER L. 1 BIPCDHORIEIR S Tho
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MAFAT « B - AE—K
Ikuko YOTSUTANI. Sueo NIIMURA and Kazuo ISHIDA
HBRFBFAREEFER
Department of Animal Science, Faculty of Agriculture, Niigata University

By : WIS OB CIHALEYIE ISR 2R VR U R RERRICHEITT 505, I L >T
WHEREAOBITRETRINEELREZENTES, ChoORE T, BIEHEE &R Paia
S, PRERISEMRG & FRIEERI Zh 2 hMERED TV S GHUE) &SV &iE. B3
YT BBRMEDRES (DSHMIHDHD (NARAY ) . (2) 16ffaiodD (T F) .
(3) Sty 16D D (R IR) « (4) safifafindD (THF) OBHBZ & RIWEL 2.
SHEE. Zh S OEFYWOMEEDOHIIEIS 2 PSR ORERE > TGHECHANL O THET 5.

ﬁ&iﬁﬁﬁ%tbfj—w?)AA29—\ﬁvb(W%Z?-ﬁ)\VWX(WR%)ﬁiU
vy (HAAREE) 2EHAUE. DVTFROSPWBL T, BEL LI 8 Mgty s IEEkal] %
TOBHD T NARY — CLEHEEIHKE3~81EM. 5 v b TlA83~113 Bl 77 X Tld56~88HFH.
4 K TlE31 ~ BB AL & 2 WL FED S IREIU 2o HREXU 2 —EBOELE B I ARZEBEER TH
BL., BOOKBITALILZLFE FENIRLLTZLFE FQRBEFAI VLB T _EREL 22
BIREVEISICTEL. EYIO YR EERUR. SOYRRE LAY Y ERBERELU 2. B,
FEREMAROBARELHET 220, —HOTERBIBEYF & U TETHEHBR THEL 2.

R BHYOHIIROREEEIHE S MEEOHBHRHER 1R T @Y TH 5. TR8DB. N
LAY — TR T 200 8 HMIEHAT. PERROSEICIE 2 D10.9%6 MBS AU 2.
Sy b TREEROMEIT 16ERAEAT . HEEIRSIB AT IE 28D 6.3% I MEES IR U . 32HfaRAC
BINRTHMUETS oo T ATEEEROMEIE 8 MIEEHT. HEIPRE0RRTICIESDAL. T%IZH
{LBEBSHIR U f o BESRH60~ 7205/ T LA BIEK S AME U T2V 16 SR B BIER S h 2 8. 32
MR T R TR TMEE TS > o T X TREBROMEIICLMERINA T, HEEIESSIFTIC IR 2 D38
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B
L1 531t 8 HHpIRL., 516K RERE SL32HHFEE SrLeAaRe, B RAR AT

K1 NLZRA—, v b, ITABLTTHYFOHRO BRI

OBRHMEEDBHIRU 2o 2B, JIRMEOBEE RIBEEREOEML. WIhOBWIBELTD
AEECEH SN T, MUER B> THD TRD S h ik,

ERIARRZBOT. NAZXY - OHEREOENEKMEORERIMNRDOHE? & —HU TL 2B,
JY X TldGregory OFERP ERR > TR TRH 5. HIEY ¥ X T3 HIERMEBEE S
BEBNTV S, ARRTIIHSIRSSIFFIOCLAREICHID THER S k. T FORREFHHR
HTHEUREZ 5. JEHMEOEER L 72 5 R BIEMIARIC B % REEEOHAMII2MIGH T L H
Shd . LRI > THID THEI LR, UkP>T. X OHEIEI B % RNEKSMLOEHE]
6AHRIABIEL VWD EEDbh %, —F. ¥ I ADH KOOI HFEE DR T—HU
TB59. Ducibella &Anderson®’ I 8MKHATH 5L V> TH Y. Handyside® X16HIHATS %
EBRTVE, FRREBVLTC. I AOHTKEOZIERMEIL SMIIATE L > bt MEU TR
VIGHREIEDHYEHIRU TO . UH U, 32MRIITEINTHEE TS s end. TR
TEBIEMEE—EOK Tl S M T Y. —EHOR T IGHIIICE > THID THE S Z &N
Hoh&ikoh, ChoDHEEITY ADRKOEVIZLSE I EDHEINS,

FENR
1. UBHFAT - FiRKREE - HH—K (1990). #ESMEHAZTEFEAS (0.

2. fME—X (1971). FREFHME, 17, 25-28.

3. Gregory,P.¥.(1930). Contr.Embryol.Carnegie Inst.,21,141-173.
4. Ducibella,T. and Anderson,E.(1975). Dev.Biol.,47,45-48.

5. Handyside,A.H.(1981). J.Reprod. lmmun.,2,339-350.
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Studies on the totipotency and pluripotency of the mouse primordial germ cells,
with a special reference to aggregation method

NBERT « B HEH
Yoko KATO and Yukio TSUNODA

TR FREREEFHE
Laboratory of Animal Reproduction, College of Agriculture,
Kinki University

HEY : t5IRA MM (primordial germ cells,PGCs) (3, 1¥%, ¥FdH3VRBIMFAEMMELTEXBME
—DRMEISHPEETH o PGCsIE, KT H 2V IZIIFAENME L SHER L8eM: ( BiE~FET 3
BES)) AHEET BN, KRMEDIRETRREM X - 3B M ( 2 S 2BE T 286H) 2B 3715
MMIARBETH %, Tsunoda & (35S, HEPGCSORBREZITY, BBERIDE L & HEATRE
ETRET ANV Y EL Y PCBEBETFEIB OV EEBELMI LI, 22T, SEIIPG
CsZHWT, BEFEICLZZHEMDORITTEDOLF A T 27 XDIERE R A

MEEHE : EBICHWPGCsE, De Felci and McLaren® Ioft - T, H3BIH X O H BRI A ERE
EBLOEFhTN0H « TR L7, T7b5, 12.5~16. 5BEDCD)-1RTIVE J <7 ZDIEF L DPB
S WHTIREAA ZEXDOBOE vt v MEBHOTHREMEEE S L, SO TEDTARMEEMAIIC15
DB L Db, 10¥FCSHRMPBI &HIc L, 27 ' — VDEHETHODL 2 &Itk > T, Pals%E
B/, PGCsi3, EBRICHET F THEN XS 7 4 > FOPBIHI0YFCS Ko v 7 TIRIE L 72, LR
R, BFBEIIF i (C57BL X CBA) ICCBA Riff% 2B L. hCG#H5#% RREBICM2E THRIXL 7= 84
RRE V1o, BAEIL, OREROBIFHRERE DESEY &, QPGCsEHEIBEICIEAT 5%
DED DR EHTITo7 b5, OFoF—¥REBICK D EWEFEREL ST e
PGCs & APHA BINBKAT, EXRy M PEENDLA T ZHEHOTEEI B, Qb0 LD
47022l —7—%2FVTBERFO—H%E 4 v b L7 SHERBERORIIKEC, HE~10ED
PGCsZEIFAL7co VI N HEREIEMIT, MI6 B T—BrEEE%, RER~MERCEE L O%E, T
ik 0.5~ XOIWEF T 2.55 2013 S 5HBOFE~EFhENBHEL 12,

KR OBHHRE SR EES X E/:307 BORD S 5294 (96%) NRERER~PBIICFH
Bllo 2055269 AL ET Y MBI LICE 2 ASTIL(21Y) DETFNE SN, PGCs H
KROBIEE % RTEERS OSNEh T, @BWEHA v b SR E DEEDER, RIRT
LI DIEMNFEBL, VY EZ Y MIBHELICEZA142 LOETNE LN, LMLENS,
OLEBFICHS NI F A FEBRB SN - T,

- 27—
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LIFORELY, AERTRYY ZEFREBMROSHENETHET LR TELh -, 5
BIBIEAOEAED 5 \WVIIGHBHEIC L 2 EHETEBOTI IR ED T E L, e,
PGCS DA TR % DEMIC OV T HRETT 2 4END 5 L Bbh 5,
1)Tsunoda, Y., Tokunaga, T., Imai, H. and Uchida, T. (1989)Development 407, 107.
2)De Felici,M.and A.McLaren (1983) Exp. Cell Res.144,417.
3)Tarkowski, A. K. (1961) Nature 190, 857
4)Tokunaga, T. and Tsunoda, Y. (1990) Ms. in preparation

# U REFEATEMIREBWE A v b SR & OB SR

BFo  RBFo HERE  RERE BERE SRS VP ML ETH

Bl H # (%)
12.5 45 44 42 1/ 3 (33) 9
13.5 120 111 105 5/10 (50) 31
i 14.5 50 50 48 3/ 4 (75) 18
15.5 40 39 40 3/ 4 (75) 18
16.5 36 32 32 1/ 3 (33) 8
12.5 49 46 46 2/ 4 (50) 5
13.5 80 80 77 5/ 8 (63) 12
It 14.5 31 31 30 2/ 8 (67) 5
15.5 51 - 50 50 4/ 5 (80) 22
16.5 31 30 30 2/ 3 (67) 14
& 533 513(96) 500 28/47 (80) 142(28)
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Electrophysiological study on the maturation of hamster oocytes
EEHE - R O BHEBE%R R ¥ CBEH - KBIEE - BRE %

Toshihiro FUJIWARA , Osamu TSUTSUMI , Takuya AYABE , Tetsu YANO ,
Naoki MITSUHASHI , Masahiko MIZUNO , Shun-ichi MIYAZAKIx*

HRAZFEFBEHNBARZEE | BERAXFEHRAXZEB2ABEZPHE*

Department of Obstetrics and Gynecology,Faculty of Medicine,University of Tokyo

Department of Physiology, Tokyo Wemen’s Medical School %

(EW) WAHOWNRACHSIIMoORAFEOREL L. WEkRHEE (GVBD) ©
BROERE V> L BEFHAEENMMERIOHAVLLIATLEN. ChoDHERESFVT
BEBHEILVAEE, FELTBRUVNVTCORBEORECIEE 2ANEHRTH - &,
AT . RBNLAZRY - TCRIZREBLCHERBRASI LYY A (Ca) ORI BN MR
Bz EREEPOMCIREY, COXA=X0ELT. ZRBCARBCEET S
phospholipase C »7E# 4k & . phosphatidylinositol 4,5-bisphosphate DR D #ER
BEH XN 3 inositol 1,4,5-trisphosphate(I P3)M. A v v Y+ —& L THEA
Cazbt7ho0CaORMEISRITLEINTLED, RAEOBVLWNTRENE
ZFRELTCHZHEAAREEABECLIOREBIOBON, COFRELTEEDA A =X L0
REN T TRV EHPBEINS, -7 RABBOZ ORBHB3WTLEE LA
SXLDREBEEAFANZCLUBEOHZ L THY. TR Z2O0REBBI —ED /NS
—URBhE. ChENRRAEOKRELTZENARTHILEELOND, NARSE —
WeR@BRACa oEmAMRBEENoBBRE (HR) & LCEREEZENCRL
BENTEZ20T. SMRBBRBORBZMHLTI Ps OofBRAMEEAZITL.
HROMOEILOBFTEK S,

(FHE) RBAML - VF YN a2y —JO0RRUEBEHBE L CHVE, BUFERE
LEBitw4su2=bal—% —2H0TH 5 28NEBE2AFAL. —H0ERL
DIPs; 2—HOEHKSVAG nA ,1 sec) KLV HRAKBEEAL. BESINhSHR%E
Ao ERICLDEHLL, ERIT. 1) PUS-hCCREHZBREBCHNETLIWEIOR
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HRUZBE, 2) PISBRGA8FRIERCHIE L ORML . BBEMBEZBREL L& in vitro TH
BALLBRKBAN. 20 TiT- K,

($53) PHMSEEEASERRIB O KRB O HR 210.4+5.5 mV (mean*+SD) THh » k. £
DTk heEE5EZoBHoERCFVOHRIEHRL., 5 4~ 6 BB —BEEVL LA
DI10~12B5 I8k 40 mVEMA . DIBB AL <VICELE (H1) , ER2) TREENE
BHELODHRIZHMCHEHRL., | ~28HEC 35 WEEOY -2 2R LLEEZBET L.
SEFHI IR R 16K It & ©30~25 mV OB AEBLLE (H2) .

(K1) in vivolkBICH P A HROZEAI (H2) in vitroBRBRICHIF A2 HROZEAL
601 601

501

¥
.
. | }[}H . }ﬂlm{ RERE
o |

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
hours after hCG incubation time ( hr.)

50 1

401

HR (mV)
HR (mV)

(BER) I.WRBALELZ I P; WX THERINZHROEEMNRD O, WH. BRK
BUEFEVIP; KX2MRBNC a BEBENARET I ENRI . CThPXHRE - @k
BULALVTORBRAORITCHHABSEERHO 2R LKVBEILEL o,
2.HRMEH/NN ¥ — M in vivoB LT in vitro TORBERICFVLTERZ>THED. K
HETHIBRO D2 OoD0NBEABENRRLZ 20 THLARHEARRIN,

(>CHK )

1) Miyazaki,S.,Hashimoto,N.,Yoshimoto,Y.,Kishimoto,T., Igusa,Y. and Hiramoto, Y.
(1986) Developmental Biology , 118 : 259-267
2) Mivazaki,S. (1988) J. Cell Biology , 106 : 345-353
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DNA synthetic activity in preimplanted mouse embryos

JRHE « B)IER « KEFEE « RERS

HARADA Tasuku, TANIKAWA Masahiro, ONOHARA Yoshimasa, MIO Yasuyuki

BRI P ER R AR B E

Department of Obstetrics and Gynecology, Tottori University, School of Medicine

(H#) <o ZEHARODNA ARkdiEREE LT (* H) thymidine DLV ;AA (incorporation) % #IE L
REfRRICRE S LD AA DAL, BSA (T VIIET VT I V) BMOFE, in vivo BLUin vitroRE KD
HEREt 2R 1,

Chd) B6C3 Fi M= 7 Ric, PMS-hCG TEEEIFMLEZITV. FIRORE & SSH . hC6 FHHH 544 (Day 2),
68(ay 3), 90(ay HHffEERIC, Eheh. 2MIH. REK. MERERIL 7, 2 MKRIZBIV K&
(BSA 1mg/ml #§0) THYCO. in Airic T, 24~T2WRFRiIREEE L7c, 2 MIRUMRIZ28~5285 Rtk KR, WK
BERIEE S icnethyl - (° H) thymidine(50 £Ci/ml) %= &3 BYWESEMT T 4BRIEE L, C H) O
DAAELE Balling 5D HIRICHEL T SMETOWIAY U F L= a v AT v —IC TRIE L 12, 5B, KHIE
ERrENEN O H) PTORE (RRMEEZE LS [V iclEmic B LT,

&R 2MlMEA S in vitro THEE L K% O EBRT, B3 ( 5, 10, 20 i) & C H) th
TOREERMHQ, 4, 68D ok b O H) OO AHEINZITERRINEINT 5 2 & 2R L 1,

in vitroBEM T3, Day 3, Day 4& (° H) OHDIASEHEM LY Day 5 Tid Day 4047 > Mt
BL¥HL7( Table. 1) o

in vitro &in vivo OFRBEMEHERGETT S &, Day 3 T in vitro BAY in vivolRdk b Sl % & - fohs,
Day 4 Tidin vivo BAVElZR L7 ( Table. 1) o

BERHIIRM U 1BSA DEEIZ O\ TH B & DR ATREE R O HRIMRID FAERICE IS S s h - 7o,
FRkic, MMgta  H) OHRDABEI bEFED SNish-72( Table. 2) ,

B
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Table.1 (* H) thymidine incorporation(d. p. m. /embryo) in in vitro and in vivo

developed mouse embryos

Day after hCG(hours after hCG)

Day 3 Day 4 Day 5
(68-72) (92-96) (116)
in vitro 7821141 1900£202 849191
® an €)]
in vivo 6161138 2241%195
€)) M

Number of groups(5 embryos) in parentheses

Table.2 (* H) thymidine incorporation(d.p.m. /embryo) in Day 4 embryos(96 hours after hCG)

cultured in BSA supplemented and BSA free medium

No of groups Counts
BSA -+ 11 20211268
BSA— 17 19581252

() b MEASZRH 5V IIFSHRASRERRIC B W T b, BRI R & RERRICBE T 2 KEN
FHHEEN R BEN TV 5, AlEL Fex JRBNRHETIEHSH,. C H) thynidine OHDABZH
DNA ARRERIET 5 Lickh, BMEBZMHMET 5 E2RAH o

in vitro &in vivo REWRELERET A&, in vitro TOMEB L, KEERHAE 125 I fEVEE
THEENS SN, Efo. in vitroTHE LiDay 5 ORMMAIITIRDAAEMET LcDid, S Hiic
xt LGUIC & 2 D EI SIS 5 7o RIS N o

(EECER)

1. Balling R and Beier HM, Toxicology, 34, 309, 1985.
2. Fischer B, J Reprod Fert, 79, 115, 1987.

3 Streefer C et al, Cell Tissue Kinet, 13, 139, 1980.
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Serum hormones at slaughter and development of oocytes
matured, fertilized and co-cultured in bovine IVF

BAEZ - F B - RBIIEA® - BEEB - EAE!
Y. Takagi, K. Mori, Y. Hasegawa, S. Sugawara, J. Masaki

1) BUERY B KAEFMAHE
2) BAIALE ETH
3) MERY B¥R EmAREHE

1) Lab. of Anim. Reprod., Fac. of Agri., Tohoku University
2) Embryo Transplantation Lab., Snow Brand Milk Products Co., Ltd.
3) Dept. of Gynecol. and Obstet., Fac. of Medicine, Gunma University

(HEY] B4, BBHBEROAIIRX YU =P fabE 7 % (KSR - (KOMS2HE - (RSN RBRAE X B 1=
BHEIEASNDEFIESNS XD CRYEABEBICASTHWS, UAMU., BREFTABEIRIZIIR & YR
EhBIFDIF~2F L KRS . BE L DIIREHANBLHEN DS, iz, F0:BYNEIIC BV
Ty —ROCERESAZ N EARDSATEY, RO IVE Y AQFIGHEN & BEKIC X
STRRBEDEEN, KIZRCBNTHBEKEOREEEL BB DS, DI, KA
frRxh B8, HAMORR EEKLVERNEhEZDbDTHY ., HEAMIK LY 200l Rs:
ARBBZIVEIDCONWTORIFTHHENRD S, Db, KPR T, BEECTRIT 2 %3 #%b
K TMIEIEIC K VL, BB B L TT0HOBER L, SIROBES L CBRBR O MR &0
BRICONWTRF UL EDTHIE T 5.

(Fitk] RBHIYAIR (REAM) BLUMBEE2BEET L ICERIUIRECHEbR-o =, iR
oS (1embA k) . BB, AZXBLCREEWES. LT oF ik COHERF MU =,
O245E5 OIIR X Y K FI1HEIC K Y BIRKIEICTES & h 5/ SR U =, OS5 ERILU =458
REH % m-PBS+PVA(Img/m)HH T A & FHWTHIEIL T, W5 R X hind > kifak Y 57 %
MU, RIMUEIFIO@MN % ICHidtk, BAKT#I25mM HEPESEE® TCM-199+10% FCSH C228¥/H]
filtol, BTIXRRNHI Z Fv, 10mMh 7 A > hn BSA/RBOM C2EIEH#., BT RERHEL (3
X107/m1) A& ) 7 7B (0.1:M 60~908) %17ie-olk. BRI, 5021 (20mg/m1BSASN BOH) @
ZREMICHE T 250 IIRMU TIT R o, BORSBEORFHIEEIC Fod: 35 H (TCH-199+5%FCS) IR F%B UL
W2 7. FRIEMRAD S OFREL. TORETARMIICT Ry, UBTo L ClE# KL, 8RHZL
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CEHOA E3BUE (FS, $82EHE) . Mmh&k)LE> (FSH, LH, inhibin, E». P.) @BEX

RIAKICK Y REU &,

Table 1 Development of follicular oocytes matured, fertilized and cultured in vitro(n=24).

Methods of No. of oocytes

No. and ¥ (mean + SE) of oocytes developed to:

collection inseminated 2 2-cell 2 8-cell 2 Morula 2 Blastocyst

Aspirate 427(17.811.9) 300(12.511.9) 184( 7.7+1.4) 137(5.741.0) 90(3.810.7)
58%+7% 35%15% 26%13% 17%+3%

Mince 344(14.311.9) 174( 7.311.4) 94( 3.910.8) T71(3.010.7)  47(2.010.5)
53%16% 31%+3% 24%13% 15%12%

Total 771(32.143.2)  474(19.8+2.8) (11.612.0) (8.7t1.5) 137(5.711.1)
54%16% 32%+4% 24%+3% 15%+2%

Table 2 Correlation between development
of embryos and horumones level

Correlation to inhibin

Total |Aspirat| Mince
No. of oocytes - . —
2 2-cell - = =
2 8-cell * r=,54|% r=.53 =

2 Morula * r=.56|% r=.57|* r=.52
2 Blast . - -
% of 2-cell ~ * r=,53 -
% of 8-cell = **r=, 65 =
% of Morula * r=, 59| *tr=,68 -
% of Blast * r=,58|% r=,58 -
No. of follicle = - -
No. of CL - - —

CL:corpora luteum * p<0.05 ; **x p<0.01

(R % 1 W3 (i3 & CMIBIERC & U BRI
USSR T OB R B O RAERRER UL, &%
S5 3 i DERATRRIF TR & & A7 — YA D R
B & DICIE DFIBEAEES & hi= (p<0. 001),

U U, BERICOWTEES o CHEE

(p<0.001) 2AEB . BEHENE NS THAS
VNIIBLE P RRARNE < BT EARERE, —
i\ MISIHE GRS NI Tk, SIRUCRIMS <
—EOBETRAEY B L ASRENE, KSR
B & CHAB L BOET & ORI IE2 < HBEE
Shadok, $E. FROAE X LRIIETO

MM, RER., BBRRAOREMEDS XMk, HRRADRLERL OMTIEDMR(p<0. 001)
ARBNhE, FSH, IH, Ex\ Pay Pa/Es, FSH/IH, LH/B200M0H4)VE YV BRE LIRE, BERB XU
FIVEVHITEZHERZRD ok, UL, R2IRUEEY, I inhibiniRE & DT
EoMBREh, BRIFOIM Y inhibinfREAEWIIRIX RN ORERFEVEEIREh
o BIC, B BMNEhEIFTEOHANFLI L,

(HBE] B5lHES LTS CRIENSIF L TR HINRE N, B5H TR 550k
BTN ROECHEBEhS Z LR NE, 7=, inhibiniRE L OB X Y, HMiHinhibin#RfE
A& < & 5SS O BEEKD/NRN ST 2 ERUES A, £OBROMFEERIE S BRDHZ LM

RENE,

_,54,
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In vitro culture of rat eggs

~Development of rat eggs in chemical defined media-

BAEE - SAEZ - BREE - EREZ
Hiromichi MATSUMOTO, Yuhji TAKAGI, Shichiro SUGAWARA, Junji MASAKI
RIEARZRER RERWMEHE
Lab. of Anim. Reprod., Fac. of Agri., Tohoku University

(B8] MESHHZTHENFOERMNEREIBEL<HIRI L. BRESDREVFLRTWS, Lirl.
F v bTIE. B FORIMNEECBWT 1 MBEE, L RBRER S ToRERTBHIEN, ZEITF
DEIMER T, PRI D ENTWFEORERBRE TREN T LETLIRESMENTWS, Ty
MTIE 4RI Oy 2 8B, Ty VBBRISASLEBE Lo TWE, FITEHEBRTIE. I
v PR FOBRLERL T A7000ERERL LT, TLaREcEiT5 1M, sl
P oDOBEEDBRGT 2T,

[HE] v FVEIARBETHEEMBFESIRT WS Wistar BT v b E2HWe, AXA 7 CHEB 2R
RBLAMWHZRLIZHD 15:00023F 3¢, FHOEEMEEL L TiERE—HE L7z, 1 MRY
DIFFII IR —H6:30-8: 000 SR AMOUIRRIC L V. SMETIditiE4Ho 11:00 -
13:00hicH &G IC L DEIR L7z, SPEORE. EIRSHOGEEE PBS(+) T\, FRAEREME [ Uik
FWT3-S MEHE. IATLAANE G035l DEEHRPCEELL, BEHRIIY T AT
DEBIZAVLGNASTYH, BMOCH., FFREIZEWT VB FHEERCARINCMILET
RETL7z, RUGRLUCEERIZSTCMERZ0.5ng/nl) PVAICE X 27, S50, SHBERIZ
lug/ml Insulin, 10ug/ml Transferrin, 0.29ng/ml Selenius acid . 73 /83 Eagle's
minimal essential mediadd7 & /8 (GIBCO 4) % ZFhe#Hdhu L CHAWS, BERIIIEERIE®
24BER L (BB L . A8KER Tk (s AT LR AT o 7,

[MR] 1 MR8, LOBE TR 2-AMBEIT Yoy 28R, 2R EORERA LRI,
LHrLRUISGRLIE D2, SMlMS & kg C¢ld. 1TS + Non essential amino acidddXizEH W
THREBRORELRDENA LI, T TRLRERODRFTH-/BMOCHZHW. HNT S
TI/BOBEEZ TAHAI:, TORE. 72 /BEMIFEICERTHLH. Non essential amino
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acidk Essential amino acidZ FIEHC¥RM LICRORERIIE,N -,

Table 1 Development of rat embryo from 8-cell stage

Culture Growth Amino Total No. and (%) eggs developed to :

no. of
medium  factor acid egegs 216-cell 2morula 2blastcyst =2exp.B =2hatching B
TYH I,T,S N 25 22(88.0%) 17(68.0%) 12(48.0%) 3(12.0%) 0( 0.0%)
M LTS N 2 15(57. 7%) 12(46.2%) 7(26.9%) 2( 7.7%) 0( 0.0%)
BMoCm I, T,S -— 18 11(61. 1%) 10(55.6%) 9(50.0%) 5(27.8%) 1( 5.6%)
BMoCmH I, T,S N 29 27(93. 1%) 22(81.5%) 21(72.4%) 14(56.0%) 1( 3.4%)
BMoCIm I, T,S E 27 20(74. 1%) 19(70.3%) 18(66.7%) 10(37.0%) 4(14.8%)
pMocm  I,T,S NE 25 19(76.0%) 11(44.0%) 10(40.0%) 6(24.0%) 3(12.0%)
I : Insulin , T : Transferrin , S : Selenius acid
N : MEM non essential amino acid , E : MEM amino acid solution without L-glutamin

(8] xKB»,rL. 1ML Vay 7Bt SHMIREI TIIRECLELYWEIED ZLHnh
o7, o, SHIMEANLTIET I VESERTH M. RERCLELL DL Non essential amino
acid AL TWA T LR Sz, 8512, Non essential amino acid & Essential amino
acid OMAFZHEMLICHE. REEPETI LI LML, ZOREBBTIEIEEIE - LTH
EBbha, LarLl, IBEZLRL, SLLLBRHENITRELDEDLY EHLMIZT HLEYH
5.
(EEE]

1) Yutaka. TOYODA and M.C.CHANG(1974).Fertilization of rat eggs in vitro by epididymal spe-
rmato-zoa and the development of eggs following transfer. J. Reprod. Fert. 36, 9-22.

2) Kohei WADA, Toshitaka HORIUCHI, Shichiro SUGAWARA and Junji MASAKI. (1981).Culture of rat
eggs in vitro. Tohoku Journal of Agricultural Research. 32, 3.

3) Toshitaka HORIUCHI, Mariko OITA, Masaru KOJIMA, Jutaro TAKAIASHI, Shichiro SUGAWARA, Junji
MASAKI. (1983).In vitro culture of rat eggs from eight-cell to blastcyst in a modified Dul-
becco’'s medium. HARAIEF 4L 28, 3.

4) X.Zang , J.Rutledge and D.T. Armstrong. (1989). In vitro development of preimplantation

rat embryos in chemically defined media. Society for the Study of Reproduction. 338.
Y
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Cryopreservation of unfertilized mouse oocytes
from inbred strains by ultrarapid freezing.

FRED
Naomi Nakagata
N K & K B B 4 [ 7R B A 5T =2

Central Laboratory for Medical Sciences, Division of
Pathology, School of Medicine, Juntendo University

B : Boll, HEE L. SREORFERE RV TCEREMICE ] iR~ 0 ARZEINOFERFERS. R
FrRiEBBonfzc L AmELLY o £ TAERTIIRRABESEEKEEEFAWT, BALB/c, C3H/He,
C57BL/6 & KUDBA/2 DIEARFHR~Y 7 ARZREIOFRERIF AR A BFREDOEFIEIC OV TIRET AT > 2.

J5i% : 5iu PMSGE 5iu HCG (& 0. iBHEURULEE A /i L 72BALB/c, C3H/He, C57BL/635 L TDBA/2 DIt~ A

(10~12#E%) OUFEHEAERL D, HCG £54%14-15 BRRIICEEIL. 0.1% hyaluronidase THF A%
B U I A BRI U 120 BkEIE. PRF%20% FCS A& UHIF HEHI? N T10~20004538%. Bi%
#y7Y75%2-7 (volume:0.5ml, Sarstedt Co.,Ltd) N DAP213 * (2M dimethyl sulphoxide, 1M acetamide,

3M propylene glycol in Dulbecco's phosphate buffer saline)iC#L (147/Wy7#1-7 %410 15-25 {#)
. 5-10MRIC. MERERPIRET A2 LI L VTR > 2. RRIZEEL TS 3 — 5iERICHRIKERR
ERRL VY- THEELD B L. 3TCORKPTHER L INE & [EFERC0. 3M sucrose (in Dulbecco's phos-
phate buffer saline) %1 A DAP213%AHR. HIF HEHUIC THkigk. JRTORERIRRE TR 2o HNT

SRERICIER L HIE S NI F A BOBFNTF S L. ICR BB (1 0~1 4:84) ORE KRR
P AROWTERNRE AT 2. B 2 4 BRI 2 SRR U 12002 B0RS 1 B B OAHEAR
T 52 LXK VFEFANOREIT OV TG L 2.

FER - BURREFIC B 2 BRI T AIRERIERINO%E| AL, BALB/c, C3H/He, C57BL/635 L TUDBA/2 T%#
NFNT6.8%(129/168), 84.2%(123/146), 90.9%(140/154) & X T*60.2%(112/186) £ C5TBL/6 TR EAE%AT
Ufzo 1T, 150K52 4 BRI 2 MIHAHANRE U IR FOEIA AR T . 2 MRHANORESRIL BALB/C,
C3H/Hed L UFCHTBL/6 THIT0% LI EL BUFTdH - 1245, DBA/2 Tl 9'433.9% Ik > 1ze 2 HfEHAN
FHE U I ORBMRRE AR 2 IR T2, BRHMICBWTHREAD18. 4% - 43.0% BSFEFAFREL 2.
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Table 1. The rate of 2-cell embryos that developed from frozen-thawed
unfertilized mouse oocytes 24 hr after insemination in vitro.

Strain No. of oocytes No. and (%) of oocytes
examined developed to 2-cell stage

BALB/c 129 102(79.1)

C3H/He 123 87(70.7)

C57BL/6 140 119(83.4)

DBA/2 112 38(33.9)

Table 2. Development to live young of 2-cell embryos derived from frozen-thawed
unfertilized mouse oocytes after transfer to pseudopregnant recipients.

No. of No. of No. of animals No. of live young

Strain recipients 2-cell embryos which delivered
used transferred live young 2 g Total(%)
BALB/c 7 102 7 14 20 34(33.3)
C3H/He 6 87 5 11 16 27(31.0)
C57BL/6 8 114 7 27 22 49(43.0)
DBA/2 3 38 2 5 2 7(18.4)

EE - HAEMICEESE L 72BALB/c, C3H/He, C57BL/635 & TFDBA/2 DFRZHEINIIEIRE. HARHEIC L2
FBOHETH Y. D LB FO—HIFEFAFRET 2 LBHIONTz. LPLEMBS, THICL-> Tidas
TLULRIFZREREBEONT. 4% SORKTE2ETI20DLEDLNS,

SCHK

1) Nakagata.N. (1989). High survival rate of unfertilized mouse oocytes after vitrification.
J. Reprod. Fert. 87, 479-483.

2) Quinn,P.Q., Kerin,J.F., & Warnes,G.M. (1985). Improved pregnancy rate in human in vitro
fertilization with the use of a medium based on the composition of human tubal fluid.

Fertil.Steril. 44, 493- 498.

3) HEED (1989) HASZTREER Y 7 ARZEATISZREI OB 2R EESRIFIC OV T
HAREZAMEE. 34, T757-760.



TBAT AN X 5~ 7 RO

Freezing of mouse embryos
in cryoprotectant mixture

AFRALE, Frafd
Hisao Ishimori, Kenji Utaka
EHIF SRS 7oA
Fmbryo Transplantation Laboratory, Snow Brand Milk Products Co., Ltd.

(B8] HHIWIMOBREIC B\ T DIRERNHV Sh. £h o OHBREINEIh TS P, T
R DHEFICBES 4 2 BRO—D & L THRSISOMOREBERAN KT Hh* + ¥ | BEBRRICL > TEL
TSRO RS 5 EHEI N T 3D o FTHEANI— BN BECTHO 5N 5 T ENBO, TEHI%
BAELTEVEERMNME O EOBEND 55 7, Z I THEL HEHEES LIAB&D <7 X 8 Ml
& IMRIA DR DD LS K BEDHSMC DWTRET LT,

MEEAE] =72 BCF WoiEs) (BB S L. h0G BH50U~C0B: %I 8 MHRE, 88~
O} | A %-D-PBS (GTBOO)+BSA (Umg,‘mf) (LI T, PBS) THVE b &L U FEABR LIREEIR Uiz &k
AT 4 7 L i3Glycerol (G) | Ethylene glycol(E), Propylene glycol(P) . Dimethylsulfoxide(D) ol FBAH
DiifeFE PBiczhzh 1.HVBE TR LIcbD LT ODOBREA 71 7 L RHEL 111 TRA L DO
(6%H: G*E, G+P, G+D, E#P, E#D, P+D )%\ /2o

e Z i T B CREHREA T 14 7 LI0~55 . 0.25ml X b o—icFliE L. PITFD& 5 icEi L
oo B CTHho-WECET 1°C 4y TN HKRISHHFL T, -BCE T 0.3C Tk, BAER
A Lo BREBRIISTCOMEKICZ bo—%139 T &Ik DT 10, THEHIOBREIZI%E 0.58) Sucrosefj
PBS thic 59ffl. i\ PBSHC SHRRIEYT 5 Z LIck DiTo7, ZDRIBEMI6Y thekt L (3T °C, %%
air,5% COz, fANEEEE) | 8 MBI ILORS ., BRI J2LBS R CHiRIMBR 368 LIRS R IR E L
foo IR E U CRoEEE R Vs,

(3R] 8 MR MEERE DRI, oA D 2 W IES L THVWIBA, GE:90%, P+D:82%,
GHD:80%, E+P:78%, E+D:TT%, E:T6%, G:T0%, P:69%, GtP:67%, D:ShDIETH -7 XHHBIZ 8% T -7 D
B2 AN IR L U CHESRIMMB I~ DB RIMEN - 72 (P<0.01) , IRIANC B51) B IREHE DEFRIT,
E+D:96%, D:89%, P+D:88%, G+D:84%, E:70%, E+P:69%, GHE:62%, P:56%, GtP:51%, G:36%DIETH -7 XM
i3 8B TH o7z, GHD, ED, PHD & 23 DEA A /84, W8 & bl U CHSEIMBIR OFEERICEIR
RBDOONIEIN T2, 8 HIFHAA S RIATLE G5 & DEYhid 5\ \IED 2V BARMBIETE<. G
b B\ GEERWISSAS 8 SR TN - 7 (FR0.01), E, P, GiP, GiD, E+P icB\ TIRERZD S
high-tc,
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Table. Development to expanded blastocysts of mouse 8-cell embryos
or blastocysts frozen in cryoprotectant single or mixture

Cryoprotectant Percentages of development
8—cell embryos blastocysts
G 70 (28/40) °c * 36 (20/%6) ' *
Single E T6 (28/3T) == 70 (33/47) <¢
P 69 (29/42) ®- 56 (29/52) d-
D 55 (18/33) < * 89 (u48/54) =b *
G+E 90 (36/40) = * 62 (31/50) *= *
G+P 67 (29/43) ®¢ 51 (28/55) ©f
Mixture  G+D 80 (37/46) ** 84 (U3/51) o
E+P 78 (32/41) 2vc 69 (35/51) «¢
E+D TT (33/43) abex 9% (50/52) = *
P+D 82 (31/38) =® 88 (50/57) **
Control 86 (37/u3) 89 (63/T71) =*

G:Glycerol,E:Ethylene glycol,P:Propylene glycol,D:Dimethylsulfoxide

Figures in parentheses represent no.of developed embryos/no.of thawed & cultured embryos.
Values with different superscripts are significantly different in the same column. (P<0.05)
*:significantly different in the same row. (P<0.01)

[(B£] SEIOFEBRERL D, <7 X 8 MPROsREE DLAD G, E, P OB 5003 GHHDIEEH
LTV B T EASRA NI, & 1 HRIICIE B, PHD . GD (o Sih s DS, Chb 3SR
DEABZ 5 bDO TN - 1o, 8 MRS MBI CLLES 35 & DEVidD 2 WIZED 2RV IIGE IS
faTE <. G 2UME GERFO /BT SR TR < 130 . FEBSEIC X AMEIROEFEO®E
MRDONI, LinL GD, PDEFAWEE 8 MRIHHA & MRIROR]., 3o XU E IR U THAFERICEIR
BOONIEM -1 EM D, 8 KUK & MRIIDRBEDEFHDEN © 13, Zh 6DMERICLD, &
#ETXBEHRINI, F7o BDG 8 MR RIS 5\ OHBE DERFBD SN T, GD , PD,
ED o 3 4" 8 MKV & MMRIAD MR EBIEOBREIE L TV 5 b & Ebhic,

Takeda & Elsden® (3= RPMERIDEEEICHW TS H BT 20EED DEdhian 203 1.258) BEED
GD DIEEIROIMRITH > 1 LE L TV 5, SEIDEERTSH Db 53 GDAIMBRISICERTH 5
TEDREN, WODRERETITB LT, & 5I1C5TE BDTHEVEFRRME SN IO, SR O 51
DEgFEITswerose 2V EiILk B D EHEINID, HEEIEES U THOISEEDMERIDMREICD
WTIRSEBREOWNEE Bbhic,

[zt 1)Kasai M,Niwa K & Tritani A(1981)J.Reprod.Fert.,63,175-180. 2) Pufig#c=(198L) HLELH
,55,523-534. 3) mA IT, AHREEE(198Y) ELEWIEN TR A, 1,95-98. 1) Massip A,Van Der Zwalmen
P & Leroy F(1984) Cryobiology,21,57h. 5)/%Frn]. mfkrE. &/1[5AE](1986) K& ¥TgHaE,32,130-133.
6)Takeda T & Elsden RP(1982)Theriogenology,17,109(abstr. ). 7)Hernandez-Ledezma JJ,Selgrath JP &
Wright Jr.RW(1988)Therigenology,29,259(abstr. ). 8)Whittingam DG(1971)J.Reprod. Fert. ,14,7-21.
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Effect of elevated calcium concentration

on fertilization of cumulus free mouse eggs 1in vitro

RiE E8H - &H B
Yoshiaki ITAGAKI, Yutaka TOYODA¥*
FgE AP RFER . *HAKRFEEREWMEN BEFUZEH

Central Research Institute, Itoham Foods Inc., *Department of Animal Pathology,

Institute of Medical Science, University of Tokyo

HE) : =9 2MFORAZECEEEBLIEITERIE>DVWTHEHESNTOERN ., Chs0HE
REEIR O M B E n BT (BUF . BEORIRF) TORESREAETHY REMEER VW
LI F I 2O C OB o B F O GRAZE CREEPIIF LA —RGT TOZRERIEH L
FREE . EVBRANEIEMEOZE T 2REC > VWTHHSHTRWY o —F L RIEKILITH
ERBEROIL ., a2 RZRCHE LS o0 2 RETEEBREIEZRALTH Y | BRI F TR T
IMOCa2HBEFETHELASVWEREEBREONTVE?Y AR TR TFORAZHIcB T 2 E#
S ERETA2EHN CEAEMOC2 T BELSHE A, BARFORAZERB I KESA SN
(EBRI) | E5Ca>NBELETHIRERHOMBIC VTR ZMAL (ERI) OTHET %,
Fid: ERICBMEEE S I CRREY REM Wi, BHIRETFHEBCETYH., AAZHERETY
H.7InM) BEL P TY HDCaCliEEE% 2 £5(3. 42nM) 3 2 W i3 3 45 (5. 13mM) I o fe it 2 i Wiz o 3
FIXT RTITC . 5%C0,DEMTF TIT» 72 o FIFIZPMSGH & CFhCGA 5 iu%x A8BFRARIIR CREERIRE L 12
it D IR BRI & D hCGIR 5% 15. 5-16BFRTICIRIN L 72 o BR ERABA@Ic B N2 BRF ik . L50HAT/ml E 7 v
D= —EESUTYHTHEMEEREL. TYHIRB LA THRIEFHCaCLLEEFORR 220010
ZXEAERICEA L BT IRBR LARH L 0RIL . 400 10T YHHATRIEE L. ZBRIER
I TR TR ERAIG%80-1055 OEFHMN TIT » fo 8 . EER T TR TR EBIA%I0-18031c T T
SRR CHE—ATREER FEAVTIT oo HMUIFF 2 EUZMEABZ M~ OB FRMEE RIS 1& L |
KT IR O#IFIZ200~350/u 1 TH o7 o BRI TRBETHRMEEHHLIEIC T — vy v FERELE
% UMEE TR QTR S & 5 N 7B F 4 L EER T TR FRmEk i c ol ~RE L0l F 2 2 h
ENZHINE Lico
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G (EBRI1) TYH(L.TinM) THIMEE LK T . [ LCaCl i o HALII T4 & L EH~ iR I
L7zXTid56. 55324 Licoicxt L . B —RiEEEFZ RV TS 420MCaCl 2 S U TR S €7 X
TIE84. 2% D552 KE L 72 (p<0.001; x >-BRTE) o —H « 5. 13nMCaCl 2 SO EEHI T2 K S B /X Cld40. 0% &
KL<y .| 4EDOER

Table 1 Effect of calcium concentration on fertilization

BT 3 ERMOE of cumulus free mouse eggs in vitro
bbb REDL o7, 71 Concentration No.of eggs No.of eggs (Range of % eggs
& 2 of calcium (mM) examined fertilized fertilized)
B.EZBTFRARI. 1.71 69 39 (40.0 - 81.8)
3.42 76 64 (75.0 - 90.5)
3.42mMD2/64iIc A 51 5.13 60 24 ( 0 - 81.3)

DB TH -7,

(EBRI) ERIEFEUS TYHTHFERIEE L. MRS EEZ T, SIEEOZRH L~ A
Lic&ZA L LTInMTI390. 120, 150 TRERII TN EN32.3.43. 3B L U53.5%CTdh b | HijREEEER
OFBEEDICZRERI LR L7, 18053 TId56. A% ETHITBIRAETH > fco —H ¢ 3. 420MTIR 043 T
40.0%TdH o 7o DITXF L | 12053 T66. 2% 15053 TT6. 1% & ZAERIT EF L7cA5, 1804 Ti365. 5% & KR
Ufco 5. 13MT IR WS N OXEFRIEEBICB VT HZHRISULITTHD . 1809 TR S » & &L
32.1%ThH -7 o

EE 7 AIPFOEAZHE TR . FHOVCa2 R (5. 130M=) REZK MBI @i S &REanT
WBHBP 5y FIIFTRFCS 20ME TED B LI LD ZREME LT 2 EBMEINALTVEY,
CNSOHED—HRBESZVRIEBERXRFCLZbDEELI SN SN, HHESFHREZEI TRV, A
ERTRIMEROMEE IR  BALIFEA VTV S C &0 FRIEE L. TInMD Ca2 B % W
T3 EREBMBLERTERVA | REOBFDCa? O ERBMRE XS anMMiilticd 3 & 5 icEbh
%o PSR FDOI5E . BFOZKIEHE B L URERISTICBZNENI0 4 MB L 0900 2 MEL EDCa?* s
BETHBIEDBHoNTVSED o L LEALIIF TRFEEBRRE THRERIGEZ| & F Dic+43 728
FHREEOMPNRECOCTBREL TV I AEH EL SN S, b5 WVWikCa? EEIL TIEM 20
M ORFBRONI DL DEWC2TZELEET 200 ANV, oo RERTIKE TR
BIAVREEPEH L &0, FEE (5. 13mM) d2VIREVAEEREM (1805) TIHENE
TLizlEhs | ZHEEROBRICBY 2B TOC2 Icd 2 BRZHEOEIC>VT b & SRR
VEThBEEILOND,

SCHR

1) HRIEMFEH . ) H% . Abdullah,R.B., SH # 1989; WELIPHIEE 6:59-60

2) BH #. HLZEN . BELXMHES 1971, KEFEME  16:147-151

3) Miyamoto, H. and Ishibashi, T. 1975; J.Reprod.Fert. 45:523-526

4) Davis,B.K. 1978; Proc. Soc. exp. Biol. Med. 157:54-56

5) Fraser,L.R. 1987; J.Reprod.Fert. 81:77-89
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Rederivation of mice by means of in vitro

fertilization and embryo transfer
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Hiroshi SUZUKI.Yoshiyuki MORIGUCHI.Keigo YOROZU.Toshihiko WATANABE.
Masao NAKURA and Tetsuo TATSUMI
AR FREIERT

Drug Development Laboratories, Chugai Pharmaceutical Co., Ltd.

H#y: Specific Pathogen Free (SPRRFETIHBRORKLYAT 3156, MERKOMI I AD
DRERNCHEEVIFRZMREL. SPF I AANBIFHEERITD 2 & & > UREREWEBRET 205 —
BEOITHB, UbURPS, BEBPERSIXEI T X WFEREY T BT DHALT 5
i, FEVR-BREIALLBEIRV. . BASEBIUBROFERFERAV 8
HENSERILINZ S 2Y. BREBEFROUVRESWEEFOREYEFFEORRIL. EELRR
HTHBLEbn%. AERTE. KARKE ZRIBEZEHV LIV A Y -2V T OREY
BIRFEU 20

Fitk | BREIE. CSTBL/KSJON AL SIBHE) HBHI. MT7HBXUKK-A (SAVLIBEU
MHV ) HEARITS - k. WEAIRBEME (T, BEE) PCINAEL RS2 (K-A" o8l
TR, SPF OKKYIATH o0 ) 120 PHSGBLUNCG &5 i.u. OBHIILEEHEL . hCG 1%
S5RIHMEREL: v E 29 PRTER. FELU THEERBRBHEU R, ROT. £HR2H 0
HUDHITCRIBDTEVROIZDEIN I F LI TN (FANY) RETHBEEEL. $olE
HAERTHE UL, RERINEDOARYIVEL. H#NI T« THLO R a2 TS
AFw IV 9= LIZEAU . SIFOREIL. BRI EHOCIIERAIREI 23X, SEEkC
BENRIIFRTH MICEAT B ERK>TT oo BTV TIE. MMEEMBOBA L ERC
HE. TS U REMTEERORE LRRED KB U. REBIRTYH RBEEU L. RWT. 2HEO
TLAr¥an— & Bu)l ORTRERRIITRADIMIOEMT 2282k KASHE R

—4 3 —
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o 72. BETERAIM GESRIC. SHEIIT 2100 uM DEDTAFRAIVhI tten’s KRS Ut . BTFRmE
2405 2 MR HAIE 2 IR FR TR H D ICR R AMODIIE B 2o M. BHERFINY 7 -RIET
OHHIRERIERRETITO. fOBIEI IR TREENTIT o 2o MEREL. WRIIEHH. BT
AR, EFERNCHRUEE LRRER. RAEMS X UBFHREMERTSA Binc 2wk, 37C.
ISR L TiT o oo 2. RBFMB KUER 8 HEIGE L LEFOREBHZHRICOVTDL. A
BUEABEERT 2L L. MBFRRERIT k. &Y 2T LOMBHKRER. DT WdN
3CF (BREARIS) EBKUBEECE > TIT >k DB, 0.5m O¥ > TILESPF OC57BL/
KsJ-dbm T2 ADMEREMICIEEL. 4 ERBRR I —FIUKEET CTITASREL VIRMU . M52 5
BUR, k. FEREYRENZEY. SBMS KUEFIC OV THRERERMU. h S DIILE
%PBS THIEHERU. £025u ] WHIE(S p )@k (EFELEy MLE:50u DRME. 4°C
T—HEFE L 2o IRVT. BV VRIERMIIRGO pDEMA. 37°C. 2BRIEERICFMKOBFE
Wko> THREOEERYEL 2. M. HUEWWEMV Oft. 9427352, F+¥-BBIUN) &
Ao, $h. 223 2Y 2EBIUREIRIVEFOFFREL. mFHFERRMNLTAT, —
KEER. SEROEECXVFIKOTFERAYET ZHRERXRCL > TT o 22,

FAE © CSTBL/Ks) BEUKK-A" OHASHEREL. Zheh, 38.24(97/250) 3 & U'62.3%(778/1249)
THoho . BHEMEL. (STBL/Ks) T13.63(12/88). Kk-A” T15.64(87/558) TH>Fzo B
EYREBEOHE T, REMEVBRENZEYOMES X UEBIERHERRL. VThoy 2T
D6 BFEMMEMIIRE SO T, B2 - SRR, SPF BIMIECEYRTETH S 2
EVHR I, SEXFEUVRNAYLFROVTE. BERY ZDFED LT S h REF
KBOT. PRYGECHOFESRD SN LFINSRESNTEY . i MV DOV TIIMMEATE
BRICTFET 22 EPREINTV S, ERBRHVAETYH BLUWhitten’s HHid, Wihd A
ZVNIBRUAMTIRAVYBMASWTEY, BIFH3VIIETFORAIMEIERINT
WhEUTDH., ThODHAEMER L > TRAShRTUBEEDEX dh 3, 2. BELAKERORKR
BRE T EEAEESAOBREOMREHIIEVEEbh ik, —/. BHRNET 2550V A
LWL T, EEO MY 7Y VRERT AL AOTEL. REREDEOREDLD S, EHZ
¥ RABIIBAER T 50 (IF) REYBALER® S 2 0 ILIIREIE 2 R R 258 U 2 VIR
V. BERZGAUHEDRVEEDN S, UkP->TSRIE. IF (K) OFET SHEHp.
S 30T A VAR . REORTOBERTAT 52 L0, ChHERIFRNA 32 L
WRUBLT 22 L DNUHEL T O R FMCRIE T 2L ENSH 3 EEX 5,

—4 4 —
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Attempt to Produce Transgenic Animals

by Sperm-mediated DNA Transfer

Rt BE— TF & AR ER B OE

Shin-ichi HOCHI, Takashi NINOMIYA, Miho HONMA and Atsushi YUKI
FHIFERK AR E 2T
Research Institute of Life Science, Snow Brand Milk Products, Co., Ltd.

HEY: b VRV 2=y 7 722D AEE LTI, ASRDN A% | MRS N D MR < BRG
ATB2A o040y v avidEbo-EbIESAVWONTWS, —H4, ARDNABADIDDMD > X
TLBEREINTWVS, Lavitranos (1989) (IEFEDNADNY 7 —& L BRI Ak ERWT b
TUARV 22y IRV RE/B I EITHI L, ZDHE { OMFED COHEDBRET> 10, TOHH
MRS TS (Brinsters 1989) o ARFETIE. HT2NT & —& L TGEAL74RD N ADSHHEIN
BLUEMBT BFEETAN, =7 RTBNTE, ARDN AV & bk AMSEIE £ TP
FELIZD, bRV =y 7= RBONE -1, L, COFECLD IO bS5 v ZAV 22y
5y MBENEDT, CRSOHMRIOWTERS 5,

M KU  BAT BDN AT pSV2-gpt (4. 6kbp) ZFHzo BEC3F, = 7 X DAEE HARLE T2 M
BEHTIHWT 1-2X10° cells/nl T 2 BfERTEE L. BRD0EZDREFIC 1. 5. 258g/nl OEETDN
AZTMU7z, BOC3F, < 7 R DINERZAE M O AR U 7RI Fioosstirucing . 5 B s ¢
Teo % LTINS BIGEIC BT 2 MM RS L b% [CRROBITIRIEICIAE L, BEFAE,
72 1ug/ml OEEDDNA TR LIEFERWVTRIEIB7%, Bl i Cf/MEE LT, 2. 4~38
MHfcUt, SREI~IMER, AR 21872, — AT v M T, WistarT v MOFER HARIET2TC
BB NT3-10X10° cells/mlT 4 BRIATEE L. Bi4D3053 1% OIEFIC 1 g/nl OEEDODN A%HR
Lo WistarZ v b OYVERZAED OHHN L 7 BBARSHEINE FEdoRE iz, 4 g7, 2L
THRFOBERR. TR\ T 2 HIFEHICRE LicibaWistar ROBIERS v ML, EfE2B, <
T REHEIN, FEF< U R, BLOFEFT v McBY 34RDNADKREICIZP C REZEMHW: (Ninomiva
et al., 1989) . BoN/c b T U AV =w 75y MIDWTIE. Southern blot hybridizationicd 0 g,

= 5 =
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{EANDIAIAS, BLOEA 0 E—EEF~T

FER 1 =7 ZUTBWTD N ALIBEF COZREREZINTO 2 M~ ORE T L 72 & %, DNAEED
BN >N TEERMET T 5 LA SN, IO DMEAIFR< ™7 ZICHAE LTt 1300LoFEF<
DAMEONI, INHDT T RITEBITBARKDNADEESEP CREICLDBE LIGER, XTO<T %
KEWT S U2V 2=y 713BII3E SIS -7 (Table Do LML, DNANUBKET TSI E, (A545
BICLOREIEIIML, D73 & bIEAMRIaE THRD N ANEET 2 2 E0BD SN, —H5 v
MIBWTIE. 1gg/ml ODNA

TR INIHEF RN AR Z Table 1. Production of transgenic animals
RITEDBXDIFFIAEL . 14 by sperm-mediated DNA transfer.

IESRHEN DRI & DFF 1260C0 '

EFMESNI, OS5 1HHY Animals DNA conc.  No. of eggs No. of youngs
PCREICEBBEICLD, bT (ug/ml) transferred Born  Transgenic
VAV Zw 7Ty FTHBE

DMEHSMNIIE 572 (Table 1o So Mouse 1 163 69 0
uthern blot hybridization IZ& 5 105 40 0

D. Multi-copiesPDNAASZ 2 35 21 0

7y hOREKIHAHAEATY _ _ Total 20313001008 0©%
720 L L. 2DF v MIEAX Rat 1 590 126(100%) 1€0. 8%)

N72pSV2-gpt D pSV2 regionic—
HE72IRIDRENGRD ST,
ZE WA TRINETICTY R, UHF, U VOBTHNRDNAZIIFRICH AL  EMHRE X
NTWBD, AR BWTE L (Fe Y R T & bIAMEIE E TOZEINARDNANGE-> TV B
CEERLI LML, INSOIIFOSRE LIEFC NS VAV 22y 720 ABA LN - 12 KF
KL DARDNAAIIFAIH B AE NI E LTh. ZNODODNARD L =7 ZREBIKICHDAT NN
Db LIS, ZOREFRT ¥ —ik%Ty MBI L72E A, LD S VAV 22y 75y MHEON
720 NI URY 2= Ty FOIEHO=A 704 VY 2 7Y a VERIZK BN TICHEG L7zds, BN
7 4 —iE T3 Lavitrano 5D 7 — 7L DOFIH TOBREIIBIT, - mEicL 0 IhiHTD b5
YARV2Zw Ty bCTHB, DT VAV 2=y T Ty MIBADNAD—HITRENBD SNIMN,
DEIBHBEIREF N~ L OEHINIc P S VAV 2 2w I T ZRIUTBBI D BN EME I MO
WTIEEI SIZE DY U TIANEE Ebh b,

FESGA : (1) Lavitrano, M. et al., Cell 57, 717-723. (2) Brinster,R.L., Cell 59, 239-241. (3) Ni
nomiva et al., Mol.Reprod. Dev.1, 242-248.
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New method of partial zona dissection

FHERM. £BEXE. ABBR. #£2F5=. NHKSE
HBERERM. LHEE

Hidekazu Saito, Fumihiko Sato,Masayoshi Numazaki, Yuuji

Shiina, Kazutomo Koike, Takakazu Saito, Masahiko Hiroi

IR EREE SR E Bm AP

Dept. OB&GYN, Yamagata Univ. Sch. of Med.

HE : (RNHE - BBEIIREEORE 4 ZFRIGSAINTVS, UL UBHEREEIRBNTIR. BE., P15
BOEETHNIL. 272 H DLV ZRL TV AP, BEIEQBHAFEICENTIE. AAZEIS VDI
WAREZZIBEOHAT E U TWT § REFRIZMEITERN,, CHITH U THEMEZE &0 ) S5OETOZIE 2T %
TELBEFE S, THUTid. Partial zona dissection, zona drilling , FAINEEPURETHEAH. IIMIIEEIRE T
ANEREOFENGEN TS, UL» LI b5DFETIE. micromanupulator & W) S/ EEZNBEE LT
BOBABICARTE S LI X 5780, £ THL X micromanupulator %2 ¥ 91T partial zona dissecti
on S HJRED> & 5 W RET L 12,

FkE RSN - BEBAE % LIATIC 1 FLLEHITL . AR 2 HLI LRI S N5 & A 23D /5> - 12EH
Bl e Uz, SIERBRIEEIZ 721 ) 120047 Z ARE 1 BEL WS 7TBEETHEAL. v AR
PERRRIE A LE L ( AMG ) 2150 Bifil, AREIHEL Y#EBBE LI, 2 HAONFHINEERS 18mm %
BA T2 BREAS 2 fELL LB 72T h MG 2 Uy R h MG & 930> H36RFHIFKIC b REEMEREBRR B+
WE L (hCG) 10,000 A 2H 5 L. hCGL D31H 535 RFMIBICERIIL 12, £RIPL 72 IMiH0 2 REfEDRT IS 2
By e7vn =g =% (1mg,/mb) EHEMICALEEL OR2ER ) L BN 2 R LT, RIT0.2 vy 5
B2aOHTFREBRICIZE L. C OREERH CEEKBEME TICH LU partial zona dissectionih % fifT L
120 LW EEIZ265 — SO TAREL St DMy Ny ) v ) ok 2KERLIZ, TO2EKD8
PROWTHED U IMREICEZMA SN 5 IKERRICZIT B2RM LI, BTFORKIE. BR 1m0 L
HTHEER Onl 2 A BHERE O U BB 2 RERBEEER 2 NAROER L2, BICIRA107ES)
KT, /Mm% BIEE UTzds. THICEIZET AERNZA2h - 12, BRE#I60EMBICIIORELZBE L. FikOF
RICTCRBOFRZHIELI,
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FER 1T ADIEFIZSED I U TH LW R AT, TDH H24{H (86 % ) pSiLE% 57220 TH - 17,

CNSDINTH U THEFIRE 3 b6 2486 TT5/mly EEIR 2 5> 566%DKEF % Es U1, 1621 Ei%
BB UBIRDOGEAEZERT S L T (29% ) ICHIRZBDTIZA. TDH LIEHS 2/ 418 (16 %) Tdh -

s
Result of a New Partial Zona Dissection
No.of No.of Semen No. of
Patient | treated intact Concentration Motility fertilized
Ova Ova (x10%) %) va
1. R.Y. 3 3 0.5 40 1
2 J.M 3 3 35 14 2
3. K. K. 2 1 003 66 0
4. M. H. 3 3 34 3 2
5. H.E. 3 2 14 3 0
6. R.O. 3 3 5% 9 1
7. E.K. 1 1 260 38 0
8 S.K. 1 1 0.3 36 0
9. M. K. 3 3 58 13 0
10. N.N., 2 1 33 2 0
11. S.M. 4 3 0.9 44 1
Total 28 24 (86%) 7(29%)

BE  ENZEIBURFOBREL UTH/L ) OBERIED TV D0, EFDBMRFICN U TIEZ O
bEMERRL TV, ChITHUT, IINOZBOED b 2L hiBBLOT WL 5 ICEL S HESER SN,
L>U £ 115 DM micronanupulator % IV U UEZS b FRIEEHETS 12, Bx DBERLIHLL
partial zona dissection 71326 — DT AR —HF I RLZ YUY LU RS &V BMLHETH Y
P OEITC DILEITHEIC K » T86% DI FELEEBTH AL LICL WEHTEAHETHH EEL D, TTi.
L DT EDZIERDN2Y. > DIEHEDZNEN16%TH % L &3 D partial zona dissectionHEDIE L It
ENEZRUTIINADS, 5 DAV TIZERORREE T EES0 § T AL 5 BBF2ALTL
DEREMES DD, FA I DHEOBICETEDEIEE b KA. Fe DEFITIZ 1 BOING k28D 72h>
210 TDTEL D TOHULWHHEIL. BEOEKETIIZET ARENOSVEFTH TREOE 2BV
HBEEBALND, T2 DOFHEIREHTE ZILIBEERTAS 243 ¢ 5 WV & B ER I TS B RL HHE EZ A4
6N %, LLEL DH L partial zona dissectionldZifli. BHEHETH b\ O+ HiET 5 HIET
HBHEELLNT

Tk

1. Lanzendorf SE etal ;Fertil Steril 49:835, 1988

2. Malter HE etal ;Fertil Steril S1:139, 1989

3. Ng SC etal ;Fertil Steri 52:73, 1989

4. Bongso TA etal ;Human Reprod 4:175, 1989

5. Lassalle B etal :Gamate Res 16;69, 1987

6. King AL etal :Fertil Steril 48:637, 1987

7. Gordon JW etal :Fertil Steril 50:68, 1988
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PHORRE N R FIEAIC K B & FEIF DK

Fertilization of Human Oocytes by Subzonal Insertion of
Spermatozoa

AR A« RFTIRSE « BREE M « /NRES « KB T
AR « H EIEA < B

Motoko MATSUI, Asami KIMURA, Hideo AWAUJI,
Yoshimune KOBAYASHI, Ikuko HONDA, Kayoko

NAKAMURA, Masato INOUE, Akikazu FUJII
Rilg KPR EE BEIR AR B E

Department of Obstetrics and Gynecology, Tokai University, School of Medicine

BE  BEAEDOFRIZIVF P GIFT 26> TLTO AR TH B, BUARIETE, 20E L HRETFOMEER
FEEAUHL TV B TH B HSoll, BUALICHT 2 H7cmiamik e L CTEMEME micromanipulation
BIEHESN TV B B CHHIENETEAR, ZeUNEL, LhbEATAMFRAEARICI Y bo—
NWTEBEVIFLEDD Do T BPHBHAMOBIEL 5 5750, BHED VKT (immotile cilia synd-
rome) T, FHINERNICEATHR+AZHRAREE Wb TV EE 4fE, bhbhid IVF CZHELE A -
7o & MERFA RO THEIEE PR FEA subzonal insertion (SI) BEIMEIC DV THRET L7z

Bk £ MIRFIRERED IVF TRKE L3 -t b DA BEDOREEGTHER L, BHENEELE LT, GnRHA- |
HMG-HCG £ TF7» 720 A% 1 HHEL D GnRHa (R 7L+ 2 7 ®) 600~9002g/H A5, 3HELD
HMG 150~300 IU Z:#HE4T L 7co 2 LI EoIpfass 18 mmiBE, M estradiol 300 pg/ml/BRf8 (=15mm)
VI ETis - 7B © HMG &b L, #3281 HCG 10,000 TU %857 L 7zo 75013 HCG 5 #3685 C,
BEHNCIT - 7o BRBINF 13 5~7 B ORIEED DB, swim up ZETEU L 72 EBRET (5~10x10%mD) %
MATESIiTEEFE LI (B7°C, 5% COq 95% air )o K FDZHERESIZH S5 U, Ca ionophore A23187
MW7z zona-free hamster egg sperm penetration test (ZSPT) I TH#E L, penetration rate>30%
% IVF-ET O#JG & Licd BRI HTFIC 7.5 % LIS MMEZ A 72 02 Lz, SHOERE
BERG R A 18I CHEMERTIZ D FLEIC & O HIE L7z FESZAEINI3/N & 72 pipette CHFEMNAS L OB F2 &£ <
FrE L Th o EBITHE L 1o,

W13 % FPHIRMER IR < 5729 0.5 M sucrose A1 72 PBS CISATIMLEE L Th b, HEEIRICH L, TR
TE%AT - 120

micromanipulator () ¥4) ZHWT, BTEMSE () v/¥Z, IMT-2) Fic8iF% microholder C[&
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E L7120 DU T insemination mixture HDOKRDIEFAHMME, micropipette DHUTHS| L 720 BEIHREIFLITD
FE4HC micropipette 2RO ICHINEANICRIA L, BFEFEALI. MROMFIF/IIZHITHEERICHEL, 18~
24 WEREEEE L 7o

FER : T5EDIFrhesfE (84 %) MAEFL, D B2l (46 %) WKL (K1), R FZHEII14ME (48.3
%) IKRD STz, EARTFRI P 28ME (1~10) T, ZHPOZTNIEF 41 TH -7,

*1 . ) FEYE T UAMEEIC & BB T, NI OMILE I
A 9 I PYRE A O B Ak
TRBEHEL, FAIRREPIC IR THsED SNl

moor 75 Z2: IVF, GIFT OBRIc L b, ZHAEDOERIZKIE
=P+ 6 GO it Lize Chick LC BUAMEO FRIBAZ S TRR
% W 29 (46.0 %) g SRR e e
A 14 (483%) Thbo BUISIHRENIE D EV S LOPBEETH S, 5
AT 2.8 (1~10) PERIED FHRATEO DS, HICH T O R EBROMET

375K, ZDEL HKETFOMIERELMES v Th B4
BEFOMAERAELE LT ZISPT b - 5B TH S, bOUONDOAIT T, ZHFIED 29.8 % ITk %
K HBEE (ZSPTO0%) 25, $7:35.4 % ICH 2R RE (ZSPT=30%) »R»5nid ZSPT HIE
(O 0%) thhE, SHTFETH-Td, TRREFHETOBELEELLE V. ThITH LT, 32Kk
ﬁ%%%%ﬁ%éu&ﬁw%%mfiéo%%%%%ﬁﬁﬁ%éﬁ?%%éé%%u%Q#K%moWF%ﬁ
STHZHET AHERIEDODTEL, GIFT OES AR TH B, —7, ZSPTHEF TH->Thd, T OHE
BHARDID IVF TRRELAEVT —Z2BDEroTRBHOND, TOXIRERICHLTE, SIBb- L&
b AT IIGHEE Bbh b, BFOESHENLELDR, BHFOEBEICHLTTHD, SITRIIORRDH
T ORIEICE 50 ERMGEFHDO VT TH, SIICLDZRHSIEC 5 LHBHBENTNEE ST T
o OEENCERBRBTFRERRIGEEILTOENEIDEVIFATH S, SIEZHFREICHLTHH
LS THB, Ng b (1988)°% 3ZHEFIEIC SI # WAL, ERICHKIILIcE T Tt LT3, SIRS
WARIE G T8 <, BUEREICK 3 ZREECHRAHOZEREICE DTS MNNEHETH S, IVF TidH
HISBBEIPE AT S 1o b, BERAHOSZERENSR L TDE R0, FRIObhbIhOKED» S & 50
& 2iC, SIiF IVF K81 2EZEMOTENIC S HHEHTE 20 TCR B0 LBONS, BHEEOD
Tlid, SIRb- & bEREOEVHETH S, WFARTEADL S ICNEEEBET S LERRIEALLL,
L bEAT I IHEEHRICa Y bo—vTE b L0, SIAEHLMCIBORSBMNEDLS S5, HERE
FTOABRIEIRBNAT B T & TH Do SIIdESHR, FHHHEAFLIE & Lic BHEAITPLERTORF IC K 55K
FEEDRFICL Huons LHiciEbsbDEEbn b,
Ak 10 FFEIEA, fft (1989). ELMB THRMEIC K 2 REFRED M, 16H. FREERS, 43 : 825

2. Bongso, T. A., et. al. (1989). Human fertilization by micro-injection of immotile

spermatozoa. Human Reprod., 4 : 175

3. Ng, S. C, et. al. (1988). Pregnancy after transfer of sperm under zona. Lancet. 1 :790
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K2R - IR fE (1988—-1989)
Results of IVF-ET (1988 —1989)

INKESE c ABRBEF - BB « PRMRS -
URZ « RS « H EIEA « BRIFIIA

Yoshimune KOBAYASHI, Ikuko HONDA, Tomoo TSUDA,
Kayoko NAKAMURA, Takehiko MATSUYAMA, Hideo AWAJI,
Masato INOUE, Akikazu FUJII

Rig REFERFH ER AR EHE

Department of Obstetrics and Gynecology, Tokai University, School of Medicine.

BEY : BEDENZHE - WBAE (IVF-ET) OBl
FIEEHICIDIE LV HDONDH S, 2D 121
HRAEROIRERINEORFE TH D, Sk~
— 2D IVF-ETH[REL TS -7 5 1 DBk
Pk & LT GnRHagonist D#FATH O, pre-
mature LH surge® /LEC 372720, IIEARE DO
monitoring B RIRICHRILES NI AR, Thb
DE:AA B 12 4 BHE 351 5 8% 2RO TVE-ET
DAEERET L T2
Hik T LRHCB T 51988—19894FE D IVF-ET % %t
& L1, 198856 Hip 53R~ - Z2DIVF-ET
icx0mzD 19884 9 A4 512X i GnRHagon-
ist PFALEBEEINEAZ MW 728 IVF o F R ek s
2D TH5,
R FEROHNROES « NI 32072
Mote (K1) B, EIRERIF1989ERICH EL,
FRPRIEIREE 104 ©, MBEREIEHREI332.6% iT
EL (R2), @HEINESICld GnRHa-HMG-
hCG HSKR¥%E 55 DD clomiphene-HMG-

IVF-ET O%A&

19884 19894 &
(1) 5%
BEK ETAP) 1574 (175) 2564 (319)
JE St AT 794 12844
e AT 684 128%
SEEES 33.6+3.67F 33.81+3.97%
SEE AR 8.7+ 3.44F 8.4+3.74
(M.£8.D.)
(2) i
IFREE 48% 994
I YREL 48 104
* BEIERER 30.6%(48/157)  38.7%( 99/256)
TR AT 35.4%(28/ 79)  34.4%( 44/128)
Tor Fe AT 29.4%(20/ 68)  43.0%( 55/128)
St & HA IR 27.4%(48/175)  32.6%(104/319)
(3) WEEINEERIIERE O )
CC-hCG ( 0) 0%( 0/ 1)
CC-HMG-hCG 31.3%(10/32)  44.4%(12/ 27)
HMG-hCG 50.0% ( 7/14) 0%( 0/ 2)

GnRHa-HMG-hCG 24.0% (31/129)

31.7%(92/290)
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hCGHEDIERHE & Bif Th -7 (£3)o. ZHICH

LT 2ERICER 1 - 7o (£ 4)o BHEFEAR
TI31989FEEIC IO EYREKH LR L 72
(£5)0 FRATFERZITIZ, 1989FE ICITZENS
(1o TEI (£6)o HIRDTH T, HMHET
E 5 12D I31988FE TH8% Th - oo HIHATREEIC
MAT, 18~26BDFRENFIL I (£8)o XTE
HTHEE TE - DIF1988FE TI7.8% Th » 7z
B3, 1990E Tl 22.3% M FHEND (£9),
ERHARN—ZDIVF-ET itk b, £ oH#K
ETABELDICED, EOAFEKXTTRILE
FERBEEE S 0T, B8 BRETL S P CHEAD
LRWICE LT E WA K D, EIRED LRSI
EROBHINEDES E & bIT, ZH  WMEROR
EICRTHECHABREVEEZOND, HENR
I AHE TEBROBENC ETHHDRNS
ETHEOVD, 198TEEDKELAED IVF-ETD
BAECH, MAEEE2002 Lo THEZ CHESHIZD
DIEIRER20%, HHEFEI5%THD,D LROBKED
[ERETdh - 7o TORICEL TRASMTHHIFTS
ERb&HO, RoUwENLEEINEY, BHIKkTiE
BEHESEMEE SEREOME LS E D H AT OMR
RELWVWZ LD,

SCEK D) PMRESR, fth (1989). Sk~ — 2 ik
NZHREDRAE, POV
2) /MRESE, fth (1990). GnRHagonist #FH
HMG-hCG #l#ic & 3 IVF-ET 167 [ElD ki
HAZHERES

3) Medical Research International and the

6 :59

# 7 (in press)

Society of assisted Reproductive Technology,
The American Fertility Society (1989). In

vitro fertilization/embryo transfer in the

19904448
19884 19894FE
(4) Z¥&
BREUN T 7.414.3 7.814.9
BRIP4 5.6+3.6 6.913.7
SZREINEL 5.9+3.8 5.913.4
IEHESZREINEL 4.1£3.0 4.312.9
A% 4.7+3.2 5.1%3.1
IEH RS 2:3+17 2.7+2.3
(M.+S.D.)

(5) BHREERIERE CutEHD

RIS
5y EIEMHE
A% + R

32.2%(29/90)  29.4%(68/231)
22.6%(19/84)  40.9%(36/ 88)
0%( 0/ 1) (0 )

(6) EUAERRBIERE CHEEH)

IVEN
F = NEEAE

IVE PRS- HmAREE

JR R ANBA

25.3%(23/91)
42.6% (20/47)
16.7%( 1/ 6)
30.8% ( 4/13)

39.9% (55/138)
35.1% (27/ 7T7)
42.1%( 8/ 19)
40.9%( 9/ 22)

* R AEE D

(7) ERANERRBIEERER GEHD

INEYE 21.9%(23/105)  31.9%(58/182)
T = NEAE 40.0%(20/ 50)  31.5%(28/ 89)
IUEPIREFIRSRE *  16.7%( 1/ 6)  40.9%( 9/ 22)
JER RIANBA 28.6%( 4/ 14)  22.2%( 4/ 18)
(8) IEHRDF% (19904 2 A BAE)

TEIREL 48 104

AU EERR 36 (75.0%) 66 * (63.5%)
WIHATREE 9 (18.8%) 27 (26.0%)
FEMEYR 3 (. 6.3%) 12* (11.5%)
TREERREK 17 (35.4%) 36 (34.6%)
Zha 12 (25.0%) 20 (19.2%)
itk . 28 (58.3%) 30;(54‘8%)
ongoing 27

HAER 39 43

L AT 1 (kD 2 (R
ie45) 38 41

* NAGEIRHTR 1 fl A2 &
(9) SE

it 3 16.0% (28/175)  17.9%(57/319) *
Xt BEH 17.8%(28/157)  22.3%(57/256) *

* YHE

United States : 1987 results from the National IVF-ET Registry. Fertil. Steril., 51 : 13
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(2 fila~l®ie) OFKREK

Implantation rate of mice embryos (2-cell~ blastocyst) transferred

to the uterine associated with pseudopregnant days.

# E- ®BXK 5. Jug BE%’T' == Eﬁ@?
Tadashi MORI, Hiroshi SHIMIZU, Tomoko KITAJIMA , Kihyoe ICHINOE
i E R R REESH
Depertment of Animal Science,Faculty of Agriculture,Hokkaido University
*FM—RLCERBE 71 LR

Teine Reproduction Laboratory, Teine—Keijinkai Hospital, Sapporo, Japan

H
ISR X DB IER L D05 D0, TOERIRIFRIIN2 5T L b+ Tidne<
MAERDERRE & 2T EOYIMEDORSEH S E DR ZD—2THA S, <7 AT MIANZHE
ISEDET IV & L TETH D720, <0 A% AT L RO IS N TH
TOFERIT> T &z, ATENIAERERIC X DHERIAE DRI OV T, IHERRRIC X DikatE
{ToleDTHET S,

J7 %

FENIEHEDT O EER L 72 [CRRBEWMEY Y X X V2R LT O@EVICL TRz, B
FEEPITHCG FEGHERE S BB X8, B2 REDIEE L TERERAZ b > TR 0.5HE Lz, 2
fetiinaaik 1.5, 4NNk 2.0H, SHfERNXEYR 3.5H, IR IBAMIITIR 4.5
HIZ, ZNEYINEEIRITFEO TRVERIC X VEEL T2,

R Sl IR OSER CIT P.P. LBRY) IS 2T Uiz~ R RS TH
L. [EeRAH%Z P.P.1HE & Uiz, HIRLZZENIMREL 72 PBIFICRIEL 230, M<FIW

e~ 7 )y MNMEE RO TRIEORHIE 7 T IFE A2 OIfE#EL Tz, IR 6%
FEE T E TR TH 2B TH -7z,

F5p [ TiX P.P. 2HH5 P.P. 4 HEOSIRMC 2 A2 IEL . 2N SNSRI T
B SIEDENET 7z, [EUN Sz FATaMEE T TR B LTz,

FER I TIIZRED PP HER & DR A FE 4 DMAAHETHIEL, P.P. HEOBEMMIMES
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FEIR & Z DBOFAEFTRERIRDI BRI R Tz, FEAS ) OBERNI 3EE L, il E 7234l
B U Tz, RS2 P.P. BT & ETHAE 10H H2>5 14H BICBAIIC X 0 SZRE~DAEIR
L RIRTR A HER L . TRk Te, ETHRL TS aidm i H IR A ek LTz,

S

<32 1> P.P. 2 H HIZBHEL 1456, RSB D TL /2 b DIZAL R0 o1z, T
%tL P.P. 3 H EICHAEL 72 2 IR 3K020% (22/112) ARFFRETRAEL., 9 BHISWIEAETH
o7z, LU P.P.4 HBICHEL7ZINX. P.P. 2 HEH COBMERER & FRRIC. el EDRAEDET
IIH NPTz,

<gER1> P.P. 1 H B WD TEAIC 23 LU A MBI E L T OERINTZ L s
ole. —75 P.P. 2 HEOBHETS 2 MIHSHIIEDERIZA SR o7e0s, 4 MIIEITS: & YR Tk
ERL, BFE Tz, F72 P.P. 3 HEICRT BT D SHlEHIIROBERIIA L NR oTen 4
HIRTRATRDS S 13ER L. 8 MR b BRI IBEHTV V2 0 BIRER, EEFREBIC P.P.2HETOD
BHERGE L Y BiFCH oz, LHL P.P. 4 HE TOBMETIL S MHIRDERIIAGIVT, RIS
WCBWTHEFRR, AR P.P.3HEDEFNL VETTAEAICH T,

=
P.P. 1 HEDFEICBAERIT>T25E6, 2 HIE % 7 4N oA BRI DL BR T

B LFeholt. REBRDTENEAIERFIICRZ NG EE»G, P.P. 1 HEICBEISNZT
HFEIMNCHEHEN D b D LB bz, BEEDOIEINDRSA TIEEER AR >Tel & PIZIZDT
EEREMT TS, P.P.2HEPOIZTENEERIC bleb 2iXU % progesterone 12 &L HRFEDEYL
DG ER Y, ELCERBAO N2, $72b5 P.P. 2 HBICFEMIDERE R BIAS . 45
FAEAIEDS S BRI & CRAEIRDEBE R DA SNz, Ll 2HIKEEISEIROERIIALNT, FERID
RS D, PP 2HEOTFETH 2MISIITORAIUIFENBEIEY TRV PG LR>T
—ESENTNB T AD 2-Cell blockk DERb/NBEN, P.P. 3 HEDOTFEITERIE I T
5L ENTVAY, FENREEMIEOME NS ST DT ERE~Rbz, L L Z 2 THAERA
HEZR BB DIRDR A BT 4 MO D NI Ch o7z, P.P. 4 H B TORSAaIDBAR IMIDITTEE
DHE 2 3L, BRI 3 HETOZENL Y bEdoTc, LLED DI HOREFRIZ - E DR
T & RS B L OB X D TER LB b,
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