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Effect of Indomethacin on Fertilization, Early Development

and Hatching of Mouse Eggs

RS EE « FiRl K « HHE—X
Masayuki OKAZAK!, Sueo NIIMURA and Kazuo ISHIDA

HIBRFRBFIBEEER

Department of Animal Science, Faculty of Agriculture, Niigata University,
lkarashi 2, Niigata 950-21, Japan

The effect of indomethacin (IM), an inhibitor of prostaglandin (PG) synthesis, on ferti-
lization, early development and hatching of blastocysts was examined using |CR mouse eggs.
(1) When eggs obtained from the oviducts of superovulated females 15 hours after hCG
injection were denuded with hyaluronidase and cultured for 2 hours in a modified Krebs-
Ringer bicarbonate solution containing 100 nM, 1 gM, 10 M, 100 gM or 200 M of IM before
being inseminated /v vitro, 55.9%, 50.0%, 47.1%, 50.0% and 47.5% of the eggs were ferti-
lized respectively, showing no significant differences from that obtained in an IM-free
(control) medium (55.8%). Fertilization rate was significantly lowered only in the high-
est (400 gM) concentration of IM.

(2) When 2-cell embryos were cultured for 48 hours in the presence of 100 nM, 1 M, 10
M or 100 gM of IM, 79.6%, 81.0%, 81.1% and 85.7% of the embryos respectively were devel-
oped into blastocysts, but the percentages showed significant decrease in higher concen-
trations (200 M) of IM and no blastocysts were observed in a medium containing 200 M of
IM.

(3) The percentages of hatched blastocysts were significantly decreased when blastocysts
obtained 96 hours after hCG were cultured with graded concentrations of IM higher than 1
M, resulting in only 6.7%4 of hatched blastocysts in a medium containing 400 pM of IM.

These results suggest that PG synthesis plays an important role in early development,

especially in the hatching of blastocyst.
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Table 1. The effect of indomethacin on the /n viiro fertilization of mouse eggs

Concentrations No. of No. of No. of Rates of
of indomethacin eggs fertilized unfertilized fertilization(%)
in media observed eggs eggs
None(Control) 43 24 élg 19 55.8

100 nM 34 19 €0 15 55.9

1 M 40 20 (6) 20 50.0
10 M 34 16 €23 18 471

100 M 50 25 (4 25 50.0

200 M 40 19 (1) 21 47.5

460 aM 66 18 (2) 18 27.3%

The numbers in parentheses show the polyspermic egg.
Marked value is significantly different from that of the control(3—P<0.01).

Table 2. The effect of indomethacin on the development of 2-cell mouse embryos

Concentrations No. of 2-cell No. (%) of embryos at different stages No. (%) of
of indomethacin  embryos atretic
in media cultured 2-cell  d-cell  8-cell Morula Blastocyst embryos
None(Control) 83 0C 0.0 0 0.0) 0( 0.0) 11¢13.3) 72(86.7) 0( 0.0
100 nM 19 Og 0.0) 0f 0.0% 0. Og IOE?O 4% 39%79.6) Og 0.0;
1 M 42 0( 0.0) 0C 0.0) 0C 0.0 8(19.0) 34(81.0) 0( 0.0
10 M 53 0C 0.0) 0 0.0) 0¢ 0.0) 10(18.9) 43(81.1 0( 0.0)
100 M 12 0¢ 0.0 Og 0.0; 0 0.0 6&14.3 36(85.7 Og O.Qg
200 M 35 4(11.4) 0C 0.0) 8(22.9) 17(48.8 4C11.4)* 2( 5.7
400 M 35 22(62.9) 1€ 2.9) 205.7) 5(14.3) 0 0.0)* 5(14.3)

Marked values are significantly different from that of the control (¥ —P<0.001).

Table 3. The effect of indomethacin on the hatching of mouse blastocysts

Concentrations No. of No. (%) of Bblastocysts
of indomethacin blastocysts
in media cul tured hatched not hatched
None{Control) 56 38 (87.9) 18 (32.1)
0 nM 32 16 g50.0§ 16 (50.0
1 M 32 14 (43.8)* 18 (56.2
10 M 30 11 EBS.?)** 19 (63.3
100 @M 29 6 (20.7)%xx 23 (79.3
200 M 29 4 (13.8)%*xx 25 (86.2)
300 M 30 2 (g, 7)¥*x 28 (93.3)

Marked values are significantly different from that of the control(¥ —P<0.05,
¥t —P<0.01. %¥k —P<0. 001).

%o
MEEEROERE T, 67.9%ORBRSN Y F UV EEI Uk, —F. IME100nM U 7215
BRCWE. "y F U UERBREOEEE50.0%6ZET UL, BEOMEEEZTED MR
Mok, UHU. IMOBESUN KVGRBZUEN>T. Ny FUTULRKBROEEERRL

BEZET U IMBI00pM iFI0U 2EJE T, 6.7 XOBEBRUDPNY F VT ERIIRP > 120
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Effect of amino acids and hormones on the ability of male pronucleus

formation of in vitro matured oocytes

HENBRE - RO
Toshitaka HORIUCHI and Fumiyasu NAGAIKE

TE R EERA RGBS
Miyagi-ken Exp. Station of Anim. Sci.
Bk - IR FEIKR
Present, Hiroshima Agricultural College
IR it P St AN FBHH B
Nagaike Obs. Gyn.,Hospital

The ability of male pronucleous formation of hamster follicular oocytes matured in vitro
was examined by using in vitro fertilization technique of zona-free oocytes.

When hamster oocytes, matured in vitro in a modified Tyrode’s solution (mTALP) without
amino acids and hormones, were fertilized in vitro, any oocytes could not get the ability
to support the development of male pronucleus.

By incorporating 12 amino acids (alanine, arginine, cystidine, glutamine, histidine,
isoleucine, leucine, methionine, phenylalanine, proline and valine) and hormones(LH, FSH,
PRL and estradiol-178) in the maturation medium, higher percent (65%) of 75 oocytes

gained the ability to support the development of male pronucleus.

i

H‘Ll;i

LB OIRRERE. TR O S X BT AL RN TR T 2. 2O Z L ERYVIFILEY
T Pincus & Enzumann(1935)IC k- THRE i, FDH%. -T2 - NAAH — (Gwatkin &
Haidori,1974 a,b) ¥ TV % < OWHILEHYHTH S M hiz.

U L. RS TREE E = U0 BRI AR Nl U 7= BHBOH & SR T E DR E MR (¥ 7 A Cross
& Brinster,1970; 7 ¥ ¥ :Thibault & Gerard,1973; 5 v k:Shalgi et al,1979). I —J)UF 2V « N4
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A8 — (Leibfriend & Bavister,1983) TIkRAR FEEBAMMEBR L AV L HBEZT AT NS,

AR, T—IVF Y - NARH — IR BGE D HEPE BT RTE BB % B S B 1= o B S B R k2
KRR M. RIMEREEIA D 7 3 J B L AV T > OB DI RIH O BV ST R 81 RIE S 5
RICOWTHEIL =,

MBS XU A
HEW

GBI T OO EMED =8 M2 (Quinn et al.,1982) EHWE., ZOEBEBRIIELSTT
PH 7.2-7.4% R UJz. GRIAOHDRIMBBD =DBIES £ 0 — K# (Leibfried & Bavister,1983) %
HWizo ZOE3EH (nTALP) DML 101.8nM NaCl. 2.68mM KC1. 1.80mM CaCls. 0.49mM MgCl,.
0.36mM NaH;PO4. 35.70mM NaHCOs. 4.50mM Z )L — R, 1.0nM EVEVEEF RY 4. 9.0nM 8
FTRUTLATHS. ZOHHEBIL 5%C02. 580 B U0IN, DEATFTPH 7.2-7T.4% 7% L.

INOA AR =R DSTRTHEHER L RO RE D 7= 9 121E nTALPONaCL % 124mMic EF NaHCOs % 11.90mM
R 0.5mM NAARH DY > 0.05mM TER T Y RHFIU -E 5 (nTALPA) % W . = (i
BILZER FT PH 7.3-7.5Th- /.

M2 5 K UnTALPI 1 dng/me D BE C . mTALPA 1 15ng /b DBEE T Y U fiEF IV T I > (Calbiochem
, Fraction V)% i/,

FI/BLAIWEY

SRR AFE R nTALPICIEAY I VS 127 3 VB e M. 473 JBIETNEI Y. 4V
OAYY, AFFZY, J2Z— U7 S520T, 273 JBESEDI7I JBIC7S =Y. VX
SULVRFULERFVY. uA vy, Fady, BUYY. NYUENMAEDBDOTHD. chbolt
SigmaF FZIXICN Nutritional H D LAY I /T, DML Haidori & Gwatkin(1973) A= — U
TV NLAAS —GIRTBORS BB AN ED D LA TH - .

RIVEVIE LH 10ug/me. FSH 10pg/me. 0052 F > (PRL) 20ng/m. TARSHE LA —JU 178
(E2) 1 pe/mbDFEETHA /o LH, FSH. PRLIZ USDATHI{LXhEHDEMVE. Elf Signatt BT
10084 / — U 400 pg/mbDHEFE T-40CILRE L 1.

AR BRI B O BRI & 4k o e 38

FEEFGORE 1 HH HEIIY H O/Fa7 9~ 1085)PHSG 30iuk BMEN A X 2 — (4225 H) D ERERN
IR U J=. PUSGOD TES# 59~ 62850 (RISEBIOESHE DY H 20~ 2288) I BIBE R I Y L. M 2
WKWHBHISHTHRRER % it S ¢/ BREAMIBECE S h =IO A % I X 5 VA 4 JU(Squib &
Sons) TmTALP(300p1) 1 10~50f8 A dv. 58C02. 5802 B TRI0BN. D KA T 37°C T 15~ 1 THERI S 36 Utk Sh ik
BXHES,

ZHEERDEDDNLAR BT DA Y Fax—Yay

RREEBD DO Ay ¥ax—va ik, Yanagimachi(1982) ® HF#EICE T DBIE S INA /=.
TRobb, BBHENLARY —ORR LKES Y PHED nTALPUC Y Y H LY L . #55137°C
DA VFa~R—F—ICHE LGS N R B (H9300) 1L 700g TIHREL L. FiEEBELE.
ROWT. KO A ZRAY —VERy N THIORTALPA% . BEFEBEALRWE S 0. LB
Do < YPMATz. ZDBLERBCOREBDASEE —H—HIcEE 3TCOL Y Fa~"—2 — -
Ebta5~mﬁ&iﬁﬁwmﬁ%m%uxﬁ§ﬁbfutuL%@ﬁ%%%%f@u&i*%wi{
VR OnTALPA 300U ITHNA (B91. 2X L07HE F-HREE) . MOABSRE A v ¥ aX— v 3 v URKEHREB L.
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PSRl 2 E O R St S R

RAXEETIRIIEIM 2 B TERY F 4 Y NI K- THRMBAE2RE L. RIEHBSE T THE
DEELBIE L. BIKOHFET D050 % R W& L. RSN 018U T
(4-JBENE R 2l 180TAME units/mg. ICN Nutritional#t) CHEM#H X MRFE UM 2 THEHEK. IR IUF
AJVF 300 pl nTALPAIC AR, RIS, SCREEHER LN LAY — X7 R 5 pl & MIAH5X10*
BT/l DBRE CHRS UORRIEE R L =,

ZROHE

SIMIIBEN T AR L L BIE R o 1= VAL U R FEE 2 a2 0 6 v = & RSk
BINT SR UL HRELE. AMETIR. FOBRBRERIABRBICBELEM 1D 5 (1DbE#
ORTHEL(A). (IZAALL 2R FHEEB(B). (IDNC OB F - ZRAEH 36 (C).
(IV)BIE R DA b h =R (D . E).

MR

WABHIADT I /L RIVEY OFRIMHROMRIER LIRUE. KISRBAERLT I /BRI
EYOERIMCOPD ST EE ML T4-883TH - = KIFSBTIOR FRAHEIL68-81%. ZHFRAE
1241-608 (K5 F8( 2-5)THh - =

73 )WL ARVEYOERMK TR S FEABOMO > 178 THIHIRLE 5. 83¥Txe
ALK FEBABEINEDS. BEKOBELEZBE—D b 2 d - .

A7 I JBITNWAIY AVOAAL VY AFAZY . T2 Z— V7 TZV)DHFEFT. FIVEY(LL
FSH. PRL. Ez) D EF S & CHEMX T. MR FHE L 2R RLH FEBORD 5 5.
BFEBAIMED S B %108, 88%L K HRASTRO > B %28, 633TH- 7=, {SIBHEH MR
FHE L BHRTRIE RO A b NI AL T Y EmES X OFEMKX TH0S, 292 %163, 195 THE

B DR IVE ¥ OBEINC & - THEMRTEBEEA R LU .

£1 NARZ — K SEAGE O BRI RIES RBE A DT I VL AV E Y OFMIHR

%323 NOY ) I HRY BFRA HHE AR R E B (%)
BHEL SREL (%)
738 RIVE Y I i} m v
- - 43 30 (70) 17 83 0 0
4 - 71 49 (69) 10 88 0ac 2 ac
+ 70 57 (81) 2 63 16° 192¢
12 - 52 37 (71) 0 48 144 38®
+ 75 51 (68) 0 23 12 65°
¥ HBIEHIARNEhE7 I VBRIV EVOBEIHME L 2 2R a,b; P<0.01
KA EE : T4~84%. BEHWREKIIZHEEEHAWE c,d; P<0.05

ok MMERTREDREBRME 1 | ~NVIEMEIE FEBEIUR L 22K
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—F. 12738 (L 473 /B 752V . PIWEZY YRAF YV ERAFYY 0oL v .0
JY. YUY NYY) OFEETRT. ANVEVOEFRNS X UCENE TOMMBE FEBS L U%L
REALR FHEBORD Sh L BFREBAIMEO S 5 £%0%.48%2 B TEBASIEO S 5 £03%.
28T H- F=. (“TEEBBEALE 358 & AR R O 5 M ETIEA IV E 2 EBHENS & CE
X T %14%. 38%. &128. 653 CHRIVEVHRINC K 2EEZRZD Sl o EAINT 2@/ H
of. KRIVEVOHFEFRTIR. 473 /8127 3 JBOBRNK CHENEEBKR L B0 S H
1982 658 T . fRASEHADFEMT I / BEOWINTHEVERTHOLR IR 2 < & 7=,

F. ZhSHEVENTREDIEE U 7= St B IR M B DI B SRR =

S

T—WT Y« NARS — GRS MES TS % 2 2 1%, Haidori & Gwatkin(1973). Gwatkin &
Haidori(1974a,b). Mandelbaum et al(1977). Leibfriend & Bavister (1983)ic k- THE X hi.
AW TIE Leibfriend & Bavister (1983)DHWEBIESR 4 0 — R & HE LY UKL UL
JaBR % p B U 7= L HRE UM RTA-883DRBAE T, 7I/BBLIERNVEYOFEIL X > THRAEIC
Eid o . ‘

NI AS — KRG R REE D ZREREIT BT 1 &k - THREF X . Mandelbaum et al (1977)IENA R &
~BFIEHHEERBATERVEHE U, Leibfriend & Bavister (1983) X 5P IcBA L THE
FHEBEIBE LU o e ME U, ABIZE TR, BYHEBRERAZE LT 2 L THIRA O
HMBEE S THBRY LSRN EB/BTNE L. BB AD T I JBOEIMC & - THEPERT
WBABEE WALy OFERTHEZONEIATZ 2L WS ML, 2 LT, LB
B DRRZBRICE VT, 7 I JBOBRBNAHA UBHE SR PIERIC R S Z & (Cross & Brinster,
1974 5 Moor & Smith,1979) 5. FRBIEHIAD 7 I JBOHEMAEIRBINI A+ TH - = BN
BILEBHA T O ERD =D E B0 b Lhiwn,

F . PERRBEIEGRIVE VISR RO B T R SHREAD 7 I JBOWIN E FIET 2 =
& (Cross & Brinster,1974) CEi B O | HE K 2 583 % Z L (Shultz & Wassarmann, 1977 ;
Warnes et al, 1977 ; Landwefelt et al,1979) AREEhTH Y. KL THIVE Y (LH,FSH,PRL,E2)
OB &> THERTHBRESZ SIHMLEDR. 73 /VBORR T B U#EEEERATO
BREBERIEEEILEAELON . BIRATIOZTREEICRIET AIVEYOHEICEL TIE. Sh
algi et al(1979) A5 v MCEWTHRBSEHADLHOEMA BRI TH 5 L $24 L. Ball et al(1983)
BBV THRBAKEHIA OFSHEMMEI BB DT E 2 GD 5 L |ME L. ’

B . ° 9 ATHI BN 2 RIS 2 2 L THRI G D HESRE & [ U84 CRB %
49 5 L #E U/ (Schroeder & Eppig,1984) ', NAAZ —ICHEWTHS DL 2 AMfiE & - THH
WATIOZREELHELZL OREE RV, 58, SOIGHEMKRFT AL ARELBbh 3,

af

KRR, NT A REATEDFERETHT oL bDOTH 5. BRI U T, SHFE 7270 7 BInT
MEHBICB#HELET, : ]
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Effect of Metal-EDTA chelates on the preimplantation development

of mouse embryos fertilized in vitro

#]AREREX. wHFE. EHHBS
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HETE © P SRR FERTX
RRRFER TR

Department of animal Breeding and Reproduction, School of Veterinary Medicine
and Animal Sciences, Kitasato University
Present adress: Drug Development Laboratories, Chugai Pharmaceutical Co., Ltd.X

The Insitute of Medical Science, The University of Tokyo §

Summary

In order to test the effect of Metal-EDTA chelate on the preimplantation development
of mouse embryos fertilized in vitro, ICR mouse zygotes were cultured with 10 uM Mg-,
Ca-, Mn-, Co-, Ni-, Cu-, Zn-, La- or Fe-EDTA in Whitten’s medium up to 120hr after
insemination. Development to the 4-cell stage of embryos was improved hy addition of Mg-,
Ca-, La-, or Fe-EDTA in the medium, while Co-, Ni- or Zn-EDTA showed no effect as control
medium. At 120hr after imsemination, developmental rates to the bhlastocyst of the embryos
in culture with Mg-(41.7%), Ca-(45.8%) or La-EDTA(68.3%) were not significantly different
compared with EDTA control(87.9%). In the presence of Fe-EDTA, ICR embryos overcame the 2-
cell block(86.7%) yet most embryos could not developed to the blastocyst stage(10.0%).
These results indicated that Ca-, Mg- or La-EDTA was effective to support the
preimplantation development in ICR zygotes, and EDTA was effective not only on the second
cleavage but also the blastocyst formation.

i
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(2-cell Block)Z & (1,2 ) . BRUIEHIADEDTADTINS & V 4 MFTHAN DFE BIgE X, 582
FIANDFENTHEC 2B ZEBMBN TS (3,4 1 o F /2. EDTARIIE TR U b IFER OFS 4l
WRBEFEFAOREDHEIN TS (5,6 1. "2-cell Block’ DEREITVE B & MIXh
TRV, . EDTAOTERRER I DV TIL. EDTASIEERFOME2Y, 2 PN DBELERKRET 2
ZEWREKY. 2HMHDBEORERLUET ZEBEX SN TVE . ZOFHMEESATORY, &

KRBT, BROLE-EDTARL — | . BASZRETI ARORERET ZHEMI OV TR U
2o

MEB XU HE

RERZWL TN Tl HICR BT I ARV, BT, PNSGB LUNCG &5i.u. %85I ClE
FEPRESS U T IBHESIE 2 e U Jo A < 7 A DS R AERH» &« hCG 1EEI#15-16 BSREICEREY U
2o BTWRDVTE. AR Y ZORBE KRB L VIRIU. 2BRIOTL 4 Y% aN— p . §F
TREL0.4nl DWhitten’s i (7] WWRMT 32 &k VEASHEIT-o . BFBLUITFD
BRI 37°C. 5%C05 « 95% ZERE Ukeo RWVT. BHER5-6 BHRIIC. B 2BADKHE & UMtk
HOmRREDRD SN REIFE. 10 M OEEDEDTACND) F 7 i KELE —EDTAR L — | (Mg-,Ca-,
Mn-,Co-,Ni-,Cu-,Zn-,La- 3 & UFe-EDTA) & @& Whitten’s HEMIC S Utor . 14674120 BSR & ©1F
BUko E72. 100 uM OEEDEITAE & ULa-EDTA DRI DV TH HEARST U .

BRBLUBER

SRR —-ETAR L — PEETIZBG B 1R 0 AKNZREIIOEERKEEIL. Table | IORTEY
THofeo BAFRURRICET 3 2 MM\ OFEU. BLE—EDTAR L — } X TUI88.3% ~100%T.
EDTAX 35 K UNBBX DZ W EN98.8% BLU92.3% & DEICHEEEED S>hBM>7(P>0.05) o
BABTRABHFIC A MREEMC R U 2R DG La-,Mg-,Ca- B L UFe-EDTA XTlE. FHENIB.7
s TT.1%, 83.3% BLUBE.TH EEDTAIX(97.6%) WX U THEEDRVEP>0.05) TH-/e —H.
Mn-,Co-,Ni-,Cu- BRUZn-EDTA XTlE. EhEhn42.2%, 10.0%, 22.5%, 46.2%B K U5 T EDTAX
LU TH & MK <« 4512C0o- BRUNI-EDTA X CUENBRIX(15.08) EEDRWVE(P>0.05) T
B9 In-EDTA XTHHRKWMETH > 2o BAFHR120 BFRIC B ZIFBRIIAOFERIL. Mg-(41.
7%),Ca-(45.8%) B&LULa-EDTA(68. 30X T <« EDTAIX(67.9%) & HEBIU TEDRVETS > /2 (P
>0.05) o &/z. Zn-EDTA XTIX A MMIBALIIE 35 & UCo-EDTA X CIIIFBRIIADFEN LB S h
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Bpotes 10uM OWEDOLE-ENTAR L — | OB THRD GERIERBADREELRU f2La-EDTA 1.
100 uM OWELXBVTHRE BRI TH Y (Table 2) . EDTAE FZZICR ED 4 MFHALIFEA D F
HRRU 2,

Table 1 Effect of various metal-EDTA chelates on the development
of ICR mouse embryos fertilized in vitro

Metal-EDTA No. of No. (%) of embryos developed to :
chelate embryos 2-cell 4-cell Blastocyst
(10 uMm cultured (24hr)1) (48hr)? (120hr)M
Mg-EDTA 48 47(97.9)* 37¢77. 1) 20(41.7)h
Ca-EDTA 48 48¢100 )? 40(83.3)b 22(45.8)b
La-EDTA 60 59(98.3)¢ 58(96.7)b 41(68.3)h
Mn-EDTA 45 44(97.8)° 19¢42.2) 3( 6.7)?
Fe-EDTA 60 60(100 ) 52(86.7) 6(10.0)?
Co-EDTA 60 53(88.3)° 6(10.0)* o 0 )
Ni-EDTA 40 36(90.0)° 9(22.5)! 3( 7.5)8
Cu-EDTA 52 50(96.2)? 24(46.2) 12(23.1)
Zn-EDTA 69 62(90.0)° 0( 0 ) o0 )
EDTA(2N2) 84 83(98.8)" 82(97.6)" 57¢67.9))
Control 247 228(92.3)? 37(15.0)° 8( 3.2)

1) Hours after insemination.
Values with the different superscripts are significantly different
in the same column at p<0.05.

Table 2 Effect of EDTA and La-EDTA on the preimplantation development
of ICR mouse embryos fertilized in vitro

No. of Developmental stage (%)
embryos 2-cell 4-cell Morula Blastocyst
cultured  (24hr)V (48hr)?? (72he)V (96hr)T)  (120hr)D

EDTAGNa) 60 58(96.7)  50(90.0)  43(T1.7)  45(75.0)  51(85.0)
La-EDTA2) 60  59(98.3)  58(96.7)  47(78.3)  50(83.3)  56(93.3)

Control 97 92(94.8) 18(18.6) 1€ 1.0) 0C0 ) 1€ 1.0)

1) Hours after insemination.
2) 100 M
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DEDREEL Y ICR 7 RN ZHEEI0D 4 SRR DFLEDEDTACNA) DHTR ST, thDLE
EDTAR L — } CHHREIN B EDHSNT2, $h. RENSBEIORDP >LLERL — POBAT
b TOHRGENENFEDS ZEDHSNT20 FFICFe-EDTA D’2-cell block’ FEROTEZE 2
IIR(B6.70) WohhhH 53 FBREADREERMEL0.05) TH-ohI Eid. BEED S IFERK
NOFEPE2IRNE T RR > LEFIC K VTS 32 ERRBLTH Y. EDTAOIERH LS 2508 %
RIDHRST . FRIENDRES 5 VEIFRRIEMICH U T, [WohotElrET 300 E%
5N,

FRFEOEEL . HASEFRAI60RFELSEBEAL THEERU o

25

ICR I AN ZREHRIEDORE L RIFIBRDLE-EDTA *L — P OPRERF UL, BK46
BRI BRI RA 24550 % 10 uM DFEREDMg-,Ca-,Mn-,Co-,Ni-,Cu-,Zn-,La- & 3 > (tFe-EDTA
ZETWhitten’s IFHICFE UL . BHE%120 BSRET S TIEEU oo BORSHR2ABSRTC 350 2 2 SR A
DR BXEHFRGB.3 ~100%) TH > o FHEHRISIRIC A MBI RE U LIFORIE L.
Mg-(77.1%), Ca-(83.3%), La-(96.7%)3F & UFe-EDTA [X(86.7%) TEDTA(2Na) [X(97.6%) & Hi#kUL T
BEEDBRVETH 2. Co-,Ni- BLUZn-EDTA X Tl EDTAERMOMBX & F%H 2\ 17
NLAT OREETH > oo BAER120 BRI B SRR A OFEEIL. Mg-(41.7%),Ca-(45.8%) B4
Ula-EDTA [X(68.3%) T. EDTAIX(67.9%) &EHEXEDRWETH - W, MOX ClEBEX & FEL
KIEZRU . $iZCo- BLUZn-EDTA R CUEBRRADREGLL RohBRP ok, T2, Fe-EDTA
XTid2-cell block®FMRERU LDHDD. FFBRIEADREIIKL(0.0%) TH -k

SCHk

C 1) Biggers,J.D.(1971) New observations on the nutrition of the mammal ian oocyte and
the preimplantation embryo. In: The Biology of the Blastocyst. ed, Blandau,R.J.
The University of Chicago Press, Chicago, 319-327.

C 2) Whitten,W.K. and Biggers,J.D.(1968) Complete development in vitro of the pre-
implantation stages of the mouse in a simple chemically difined medium. J.Reprod.
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Transplantation of rat ovary into ovarian bursa

after freezing and thawing

KAGABU Satosi, MAKITA Takashi, MAMBA Kouichi and ISHIDA Tetsuya

Department of Animal Anatomy, Faculty of Veterinary Medicine,

Yamaguchi, University, Yamaguchi 753

Summary
A study has been made of the viability of rat ovarian tissue after exposure
-196T. The ovaries were plunged into LN, directry after soaking in the the

vitrification solution(Rall & Fahy, 1985). After thawing and transplantation,

such tissue formed functional grafts in the ovarian bursa of the ovariecto-

mised donors, and ovulated.
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AR OAEHEIREE . SHRICTEAE T 2 I0MIaD b F2°0.015TH 0 . 99. 9%H<EHSH
Yika & 7% % (Hirshfield & Midgley, 1978), SHMilao ShaHREE Bty : L C. &HEHP
FELHZENVE LIT->THDT2ICHMT 2720 T, HIBUIINED o8 h D & ¢
—WEFISHL T RRTEL, HENRETRNESIIHEE L. EBHETH
SIMFDOARRHFRANLMBEL VD05 5, IEDOBRSRA — 153 — PEIRR £ 72 1ok
RfF —BHREHEL UL, IED L EBOMTE2HELCBLNL LI L), BT
ARDIERY HAHEMEA T T 5, IEOBUERIFICEEE L2HZIE. 196 043
TEATONILH, BRI ELRETEDAAN L) L RBIIZL . ZOH%EDBEOWH
RV e-7,

~= 70 9H¥b?ﬁ¥§ﬁ<ﬁ?ﬁ6i&ﬁﬁ\?ﬁ&ih%h\ RAEREMNZRES b L EER
BERICHEAT 2 B2 E TR H LD Rall £ Fahy(1985)1C & - CHEL S 72, Sl
RMEZEHLTT v POSRZEE L. BHEGHABIES L L OBRELS L IN (F
oL 1987).

RallL Fahy?d HRIZ, RN EH T 0T T8 7Y - -2 HBELET, BESER
B HOIUIBHCTHRMSNTNR L Z OB CHERGET L L LMETHLOT, 4
®IOHEIPBMELEE 5 & TREIN D, ABFKIL. Rall&Fahy Ol % RO
FASTRAFER L U Gl S8 570 DI 2 2o 50 T COIE % ol L A it SRR BB I B

LAEFRKE - IIOFEE TN TH B,
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IAZY— - ABERT Y b (B HHEA) OREH%2 2 HEOREINE 4 5% H
Wie, RERFCIIEZEGE L, 2 BICKIRICBRD ) CBREEEEER (LLTFPB1,
Quinn®. 1982) T, HH%E - JHELEE - IR % Br 2 L 722 A 72720 P B 1 THds L K
Lz,

717 ZALRAE R

Rall Fahy(1985) ) HikicHe U TR L7z, 0.4%"/v7 L MWET N7 I v 2 & AP
B 1z, BEirERE LT 20.0%Y/vDMSO, 15.5%"/v7 +7 3 F, 10.0%"/v7
pE¥LryZY)a—n, 6.0%%/vRzF v 7)) a—n (45FE7800-9000) % @ LT
F 2 fEkEHE (LLTFVS1emd) & L7

Bk - sk

EB 1

BEIEE LT LF2—T7 (ER~X—774 F, 1.8ml) ATHBALZ, VS1 125
%R GUREPB1 (12.5%VS1) 21540, £k 5%V S 121550 3612
KB L72250%VS1, 100%VS1cEhZ@EL THRARBE: L7z, B,
0.5m 1A R b v — B L2, EEREERICRA L TUT- 72, BRI ER O IR
HBHICTE 2KBFPBET L0, FECIISANEFHEE (TEM) TOBREZR
172

EE 2
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HAERERORERHEZEV S 1IREL D3 048 Lz, zofohikid. EBR1
ERIBRTH 5,

EB3

HEREMNDREZRCTLHLHDIIIREL LS AT 2 - TITANTKRBIZL TR Y —
7=T3m B 1 5HEBHFLL, RERES SFL0MnFEkE. ER1 LREKT
H5,

EB4

Whittingham & (1979)D <7 AMDFREHEIC L-72 o T4HH0CT3uDMSO
ZHML-6CTHAK—30CETO3IC/ FTHHILLDLBRESETHELL,

AR - ORAS TR Al BR &

EB1 -2Ti3. BEERPTE — 7T HERGF LI Z ., AKPTHLCIEE S L
TR L7c, BRIk L250% VS, 25%VS1icEhZhl 04/
HERERP B 1 T2 EMkE L CTRAERERMLEE L, BRI TIX. X9 -7 -TH
HLTBRELAZIT-> 72, REREE. EBR1 -2LFEKTH L, T2, EBR4ICEW
Tid. B P B 1 CT2m%kH L CRELA,

52

BELLTRRHDTIA RS — - AT v AW, B0 - HO(1982)DFHEIC L -
THH L, B, WREOYRES 2 TEBLHAE L LT, WREONE TR
Mz Yl L CReEDIIRZE2ICKRE L7z, KRICHE - K2 IEAE L Xk

ELTRAR LN (WZHERE) CoOEBRE L, WRRYASBIIRAETICZNE S
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DR THEENICE L2, b, WROBMII WS FIZTIT- 7,

B L 2INRDAE

BHitk¥ 6 BRI B O RFERMICAEEZHE Lz, IRIIIMETEL L DITHEEICL ) 3
77 4 YEKYAICL T, FEABIIREAEEL T3 D 24EFMB L A7 L7z, PASE
ik HE L Braw & Tsafriri(1980)DHHEIZ LA -7, $cb b, BRI
IHa. SRREREHICHIRE B BE SN 5 L DIIPASHIIKE & HE L 72,

S

Tablel. Viability of frozen ovarian tissue after transplantation in rats

Ovaries with

non-atretic Follicles 250 ¢ m

follicles / Ovaries Living Rats owlated

transplanted ovary

Exp. 1 13 15 22. 5 6
Exp. 2 10 15 1 9. 4 2
Exp. 3 14 15 37. 6 3

Table 1 B LU Fig.1 ~ 4 CXOBFE2RLL, AFWRIT. RO FLHIZZ

BBEINn.,
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AL Iz, CHOEBRBEEEZRZIMROBEIIH L. KTBH%ES LB B
ENTw3 (FEH. 1987),

INZ )T AEBRTIHAEMRZIMRE~BH LAEELZRAAL, TOBR. B
- RRIREIINERBNTER L. SHIIrBIE S LEER D LN, RIS Wh-
ittingham(1979) D=7 ARICHW 72 3BRBEHEEELZ 7 v FIHRIZSH L TALD, &
NDHEZE->TOESE., LINL2HERTRWRDEZCHELPLERILL, &
HRIIIR R RICHETE A HETH DI LR EN, L L, BESAS WD
JTE v, 68T v MCHEET 293 50 mU EDL DT LIEL ) 2 81
WZET S (FIEB. 1983)0%, BHRAEE LRI IR TO LW L EHTE
5, F 2. EFERNZ T, WROFDLEIZED S5, pOEOIIKEITIZITEE

LTwiz, CoORRE L TIEE - MRRROIRNEBOKGIC L EEIEZ LN
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Fig. 1 In the segment of intact rat ovary, there appeared to be no additional
damage.

Fig. 2 In the specimens which had been freezed and thawed, varying amount of
vacuoles (allow) were seen.

Fig. 3 Six week after homoioplastic—transplantation into ovarian bursa,
follicles appeared non—atretic.

Fig. 4 An example of the ovulated ovum(allow) in transplanted ovary.
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Scanning Electron Microscopic Study of Interspecific Chimaeric Blastocysts
@H OB RO A . SREF KR . LHEA

Satoshi SOETA, Noyumi NAKAMURA Jutaro TAKAHASHI
and Yasuhisa YASUDA
BEFRFERERGMEREFHE
Laboratory of Animal Breeding, Faculty of Agriculture, Iwate University
Summary

Interspecific chimaeric blastocysts (mouse<rat,mouse <>hamster,rat <hamster)were
produced in the present experiment. Feulgen staining of nuclei and scanning electron
microscopic observations of the chimaeric embryos were undertaken to analyse the origin of
trophoblast cells, cell distribution and the interaction between cells derived from
different species

In Feulgen nuclear reaction, the cells derived from mouse, rat and hamster were
distinguished by observation of its nuclear size,and the shade of stained nuclei in
chimaeric embryos.The cells derived from mouse had large nuclei which were homogeneously
stained. The cells derived from rat had various size of nuclei which were smaller than

those derived from mouse and were unevenly stained. The cells derived from hamster had
small nuclei which were homogeneously stained.

Observation with SEM showed the difference among the cells derived from each species
embryos in density of microvilli on the surface of trophoblast cells.Trophoblast cells
of which surface was covered with few microvilli were derived from mouse embryo.Dense
microvilli were found on the surface of the cells derived from rat embryo.The cells
derived from hamster were covered with many microvilli which were thicker and shorter than
those of mouse or rat.

In chimaeric blastocysts, trophoblast cells derived from each embryos distributed in

groups at random regardless of their polarity.
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*
AR ETIE . RAEDYIBREICBIT2 . BEMICHEREZ BT 2 MMEROM TR BT 2 E
BT, RERX X TRDOEREAATEL() | ZOME . K2EMETICBI 22507 B2 k
DERAWBRADSWRELDSHRINL . L LI X 70RO MBRSEK 2 B4 270001k %
2 DM E R SR BB BT dh B . BItETIZGPI (glucose phosphate isomerase)ZEoieEEt
EHWT DALY e EIERT DA <ATbR TV B H . MBS B RONBIIRTEETH 2 (2
) o CORDHIIZEIE RN LR EOEESBEL 05, TachisTachi 1. 7 2. 5 v MEEAMK
DEEIFZBEL . BEOZHERABMBEZEEY L. SMRoBkYE | 200z %
LTW3 () . AT, KOMBLHETHE. 7+ A NY VRIS, EERETERS (LTS
EM) 2HWT, BoBoRENE . REBMMORGEHEZBEL  H—EERCBT2°72. 3
v P ONARS RO ERERR L., 2 LTINS 2158 . SEWRIE SR MR
DA . SRRZLENE . B L MBI E AR OB % RAad,

[l

KB RO RS &
KBS HHARICBENWT 70 - XK - a0 - THAREMLTW2 . HistarkZ v k. ICR/Jcl
RYTRA L T=NVFUNLRY ~DRMEFEHL,
BHREZTVWREHAHZOHBEL . 272 NAZY —32HH. v MI3HEM16:00
~19:00 RIS . W FEL2BET 22 L2k > T 8~ 16MMBIIRZ 157 . RINL 72 JRi30. 3%
TRF - EERCBET L2k > CERHEBRES. 37°C. BE100%5. 5% MRS B¥EAEAR
MTCHELL, BERICIE0.35B SAFMY NNy 22584 — 7% F\W: .
ILEWEREREZERGBEETEILIRED. 72, Iy b, NARY —[EEAREERLT .
BEDEAIL0. UMM R RERE A WTITO 86, BMIEE ABORE T TR,
B, REMIE. 6. 12, 24, ASBSRIEEME . KT CBIEL . ZRZRA 7+ A NF VRIS, &
HERETFEMBORBHCMH L2,
THANTYRIBIEFR -7 MEICE>T. SEMIZZIL Y - L7 FE RESEE . SiElcht
S TEAREZERLL.
R

1. 73405V KIiG

HEELT, 972 Ty b NARY —DEHR1EBGOME RE LT, 3EZRBLTASL L.
T ARSBHIARE SH—RZRAESINTVEZDRHL . 59 FVETHBOAS SLESHLLOND.
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BT R TNS L | Rt L — TR 72, FRNLRY DI T A Ty
FEDLAEIL ., RES . a3 —THH-7L.

INLDOBOKE S | Rt R EECER125MBOREROMBY R ZFINT S Z L HTER,
Thbb., TR0 Ty MEIEAR TR, H—RAEINIRELHEF > 2dRMRE | &5
INS P EEHBTE—T T v FikBOMBAHABEINS . ARIZITIRONLRT — Ty
FoNnAZY —BEEARICBWTL . PEL Y ZREINLEERFONL RS — dRMBT DS
KEEFH2ZLHTE S, ZSdsMRIIR %2 LERRICHML TWz(Fig. 1) .

HEFISERIS T . R, 72Ty MEEARICBWT . REBMRTOMBERNILTHET
BHoteh . NEHMBROMEDBRDOFEIZFBETH 72, ITRONLRY — Ty FONLAY —
BEAIRIE. IBSA+HTHD | BRERICES Lo T2,

2. SEMIZX 585

EHRVBSERICBWC . 2 AT, FIEREREIX ERICE LS > THBEREELTEY) . ME
I AERD SN o7, Ty MRTIZREICHBESEAEL . FIERL <7 PRI HACEHERIR I
TV, NARY —JRICHSNBEIREEASEVOPBENTH Y. 7y NREBRIZEEL TV,
FIC M. 24, 36BREIBOBIRICL B T ohs:, MIBREOMBEDEEIL. v 7RET v k.,
T RENLRY —RITCHEESH Y (Table.d) | BIEDEE L BREEIHE L LRAROMY
HOBBIBEETH 72, ?7 20Ty MEEARTIE. BREORELLHBR L . BEDITL
AEARLNZWHBABSREL TWADOPBEIN. ?7 X, 7 v MEKMBAENI N (Fig.2) .
Fre. T RONARSY —FEEETLNL RS — (2B R B WEHE 2 FoMaE 535 2
hr=(Fig.3) .

Fig 4 IZARELCEARDI LOSHTHY . REOMPAHEZ SEMICIDBRL. Lo
REARTH S, HROBEL LML, 2R ZBAIER B FIERELLTHEL. B 7KE
CA W Nl Y > e IR AN

EE

LSRN OER L 7 - M RAMBEIIREERRO LY B Z 5 L2 S EL . BE
DERBETHEIE L BRIZEMD A SN 205, WERTIIREBRMBOIIMISEICHFET S, ZOMBE
. REBMBRREICHEMT2EBMEEL L LICERZITS ) .

Fig. 4 {RENTWA LD, EENERGBOTTI RONLRY —E£GH T, T TIROBEED
BIhbhtwk, AEfoer 2<Jy MNEEARE KT 2 LIEFICRVRHIEREGIhLZ L
DBbhird, IR Ty FOEEIZERBEOR. BE . RERS S WIEIMEBIRBRTH S0 &
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KIEZEBLWCIHBRBICZ 2NAR Y —RDOBER ZITRADEL - 2WHMED S b s (6)
BRI OR RS TIE . NARY - MR 59 2 HIES kP -5 . Zhid. FEERT
DINLA G —RDFAEHFPEW L (Table. 1,2) | BIUNL RS —ROREBRXDBVIZERD H
5EEZILND., T ReTy MARARIEBWTUL. <7 APk @O 5 H L T\ RIS
O ABBEBRTORT ARDRENCHIEIL. D 2FL D LENDO T WAL Ebhs, YoM
ZBWTLEBMHSRHMBIIREZR L THHL. IV FAREFA 2HKEZZLTVWR LD -7,
MR LRI ESICHE | SERMBOSEEL - ESLZIBRBABRLTEY . Zokd . B
HEDVIT DN MEORERARENARDRTE LT, 274, HEB LUEECOBIEH
LI 12DTIR WP EDPABZ bR,

DIEDZ XD 74 ANF U BRIBI K BHSE . SEM%FWT o506k E Bl
k. RERERSHORE . MBBROBTICEDTH L 2 L SRE IR,
ABFULRAOOF OB AFILH RS, — MBI (C) TRERSPOF X 5 ERIC L 25
BUEOmNT ) (FEES560560271) O—HThH2.

Table 1. Developement of mouse and rat 8-16-cell stage embryvos and hamster
8-cell stage embryvos in vitro.
Developmental stages
(Cultured Time)
Species No.of embryos Degenelatioin(%)
Morula(%) Blastocyst(%)
(12hr.) (24hr.)
Mouse 57 4(7.0) 51(89.5) 2( 3.59)
Rat 23 1(4.3) 21(91.3) 1( 4.3)
Hamster 12 5(41.2) 7(58.3)
Table 2. Development of intraspecific and interspesific aggregated embryos
in vivo.
Developemental stages
Types of No.of (Cultured time)
aggregated aggregated Disintegrated(%)
embryos embryos Morula(%) Blastocyst(%)
(12hr.) (24hr.)
Intraspecific
Mo M 37 1(2.7) 31(83.8) 5(13.5)
R~R 23 3(13.0) 16(69.6) 4(17.4)
H—H 52 17(32.7) 0 35(67.3)
InterspecifiC
MoR 51 1( 2.0) 39(76.5) 11(21.5)
M~ H 31 2( 6.5) 2( 6.5) 27(87.0)
R~ H 34 5(14.7) —_— 29(85.3)

M ; mouse R ; rat
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Table 3. The number of microvilli on the surface of embryos. (microvilli/25u nf)

Cultured time

species 6 hr. 12hr. 2Ahr. 36hr.

42.44 +10.24 19.00 + 1.00 30.00 +2.00 21.30 & 5H.42
'I:gltlse 69.16 + 10.88*x 122.00 + 2.00xx
Hamster 48.25 +12.41* 61.00 +18.67=

x P<0.05, *xP<0.01 compared with mouse

Fig. 1 Aggregated embryos after 12
hours in culture. Adhered to slide
glass by whole mount method;fixed in
10% formalin solution;stained with
Feulgen reaction. x 400

Aggregated embryo (mouse—rat) shows
various size of mixed nuclei derived
from mouse (large arrow) and rat(small
arrow).

fig.2 Scanning electron micrograph

of aggregated embryo (mouse «rat)

after 36 hours in culture.

Completely integrated expanded blastocyst
Surface of embryo is covered with two
types of cells. A group of cells of

which surface is densely covered with
microvilli (upper half portion of

embryo) is derived from rat embryo.

The other group of cells of which surface
(Tower half portion of embryo) is covered
with few microvilli are derived from mouse
enbryo.
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Fig.3 Scanning electron micrograph

of aggregated embryo (mouse —hamster)
after 12 hours in culture.

Complete integrated embryo shows two
types of cells.The cells of which
surface is covered with microvilli are
derived from hamster embryo.The cells

of which surface is covered with few
microvilli are derived from mouse embryo.

Fig. 4 Distribution of the cells derived from each speceis in chimaeric embryos

M-—R

D Mouse
% Rat

Hamster after12hr in culture after 36 hr in culture
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The significance of fibronectin(FN) in peri-implantation mouse

embryos and the effect of culturing on appearance of FN

e —# & BIA 0 #BK RE kHE 1T

KAZUHIRO TAKEUCHI AKITO MORI
YASUSHI UNOKI AND YUKIHIRO NAGATA

BeV R E IR MM b AR EHE

Department of Obstetrics and Gynecology, Kagoshima University

Abstract
The localization of fibronectin in mouse embryos in vivo was first found in the inner cell
mass of early blastocyst and was later found also massively in the trophectoderm of late
blastocyst. In contrast, fibronectin could not be found even in the late blastocyst stage
in cultured embryos.
When the blastocysts developed in vivo or in vitro were further cultured for three days
in Dulbecco’s Modified Eagle Medium(D’MEM) containing 10% fetal calf serum, the in vitro-

implantation(trophoblastic outgrowth in vitro) rates were 90%, 37% respectively; the latter

showed a significantly low rate. If in vivo blastocysts were cultured in D’MEM without
fetal calf serum, the in vitro-implantation rate was as low as 29%. However, if fibrone-

ctin at the concentration of 5, 10, 20, or 404g/ml was added, instead of fetal calf serum,
to the D’MEM, the in vitro-implantation rates were improved to 76, 84, 82 and 79%, resp-
ectively.

Key Words : fibronectin, blastocyst, in vitro-implantation

&
747817 F Y (FN)IE, 1948%iC Morrison 5T & » TIMEHDMES v /30 B & L TEAIICRER Sz, FN
b, EH, BER, MRBEE, HBOBEELEOZBICHIIAERNSED, oW EHEL O <
DOHFEEICEHSN T B,

[
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M ICBEd 2 FNO&ENR, #ilast~ ) v 7 20—>& LTI L, fRESNCS L Rt 73
EREAEEE L, MRECEESBEEHETOAC EARBEN TS, 1)

Lo L73hs 5, FN &S ICBT 5 ME 3D <, ZHINCH D 5 FN O HBEIC > b <A Mo s
DY BRENTOBEDATH D, L EREREAREDBRICONTHRALMERIZIEALB LN,
SE, Fa AR BB E O OIS, O ORI E LT, ERARICE T 2 FNORELH
LU, KRS RAERIRICE 0 MBS E B Uice S0, BHRICHI in vitroEBRE 71 6), DA
FlOTHEABRE L, HFOMREELOTHET 3,

k& ik

1. MRoOEREX

BRBICR = U 2 IC PMS 5 B A JEREPREE L, & 5148151 IChCG 5 BT 2125 UBHENELRE L1z, h
CGRERBBME~ Y 2 LIS, FHT 5/ OMBTE 2 bDEERICHEAL, Thidayl & Li day
27T, WEZMEPBSICTHERL, 2MEERERL 7z, &5icday3 ~day5 T TENFNINERVFE
ZRER L, 4 fRAMIRE, REW, PIHIMBEKOBREIRSEK, X oicERE TRIL, COBAKNEEE L
Too THUTK L THASEREER, 2 MIAHERINL, < hE10%F4IME % ST modified Whitten’s medi-
um 8T TR & TEMESE U A RSB R E L,

R 7oA R RSB O 2 W2 ho BRI, IAE# H#T polyvinylpyrolidone (K-30) % ¥ L 7=
acid-Tyrod’s solutioniC CEHH % @fiEkkZ L, PBSIC Tt Lz, BEHIC10% i+ v= 1) vic k 3[#H
EEIT - 1
2. FN %R 2Er g

- Immunohistochemical staining
wiEEgs B
370 blocki primary
s . ing oy
4 PBSICTiEHE E rgacgent antibody s
SN 4y o 5 . T
L. LROBIE (b smin) TioroPPt (PBS, 5min) PBS b \=PBs
i ilmes 00
{34 T Terasaki-
microplate £ T ' — negative
Mo : control |3
EREMET T k embryos (Terasaki microplate) N
10min 20min U
1T z 7 ]
T-72 @%iﬁ 37°C incubation 37° C incubation
7 Ju
ikic & 5 gt link antibody labelling antibody DAB+H.,0
22

I3 Biogenix.La-

boratories(US

(=]

[E—L
H 37°C incubation
PBS PBS PBS

A)DAB(TEY == === microscopy

YeEAF UK

v R ($7 o—v 20min 20min 10-20min
5 — _
37°C incubation 37°C incubation 37°C incubation
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k) AV, BEFIRERK 1 IR L, 25 v 7 &iCmicropipet B0 B X, PBSTOMH#IZ 5 53f%
SEBVEL, ROLIBFIHTREEITT->72o OF FTH0. % 1 HRINk, BEFADTONMNIE S+,
WM~ + v 5 —wiEtE eIk L7c,  @PBS THEA##%, #il>Tblocking-reagent & L CH Hi{k & 6] &
DOIEFEMEERML, 200BRIGE 1, @< YR EZXEHHER SN TV % mouse-anti-human  fibro-
nectin(antigen : human amniotic fluid’s fibronectin) 9 #&—4$i{A&E L TIMA, T DMinegative cont-
rol& LCR—HA L AR IEH MEZMA f B2 2o 25131205 lincubate L7z, @bA 7 v 4
Byt 7 a7 ) v (rabbit-anti-mouse IgG)&2FE _filkE LTNA ke O~VAF vy —vERTEY Y
ZHRMLIzDL,  GODABRISICTHRBEIE, TOREELIMIPBSICTHAL, S SIKHARBEL:
“ENORTEEBE L 1o,

3. in vitro-implantation 87, ) DEI%L

JREERALIFED in vitro TORE %5l § % 729IC, trophoblast®in vitro outgrowthic & » THIET Bin
vitro-implantation Z#1% L 7z, 733, in Vitro.—implantation D FFfh (EAAERE A 5 %CO; in air, 37TC D
BT THEL, (HEZIEMEICCURMT &L DBEATITY, BEBHKTEMEIC/T - 72, trophoblast ® outgr-
owth®EAIX Dno outgrowth @marginal outgrowth ®slightly outgrowth @moderate out-
growth ®extensive outgrowthics3id, ®LIEZAin vitro-implantation(+) & ¥IE L /2o % 7z, inner
cell massDFEEE GFHMDOBEIC LI,

FEEE, ¥ 9'in vivo blastocyst XTin vitro cultured blastocyst %% NZFhN10% HFLEMFE% & D’'ME
Mg TH# L, in vitro-implantation & H# Ui, $1, D& XHEHRDDOFNERE A ELISAEIC X Dl
TE L7 KiTin vivo-blastocyst =W T, OIiE%2& %75 WD'MEM#E DA, @D’MEM # +FN (mouse
plasma fibronectin) (D’MEMi#& 1 ml& 720 5, 10, 205 % 340 ug DEETHRIM) D 7 F N OB Th
EL, 20ZNDin vitro-implantation R % HLEKRET L 720

F% &

1. FNOHIEREHE

AERRR OEANERIRICH T 3 FN OB S BEE R 2 105 Lo

AARTIE, 2 S LU 4 TEFNORERRBD SNY, RERTLFNORERLCRonEh -
72(N=25)o L# LFNZ#BREIICT - T, WEMmiaRicms THE L. Thid, 3L A EDHI(38/40)
TRIRICRBI NI, £, 4FITIIEBARESHE C REI N0/, RIPTRBIICTE 3 E2F(N=40)iIcH
TAMMRR CRBARESEEI N, FICHBERRIEERET > (BE1~3),

RS TIIANIE & ERRERE T TEFNOREIED SNish - 1o

Lo LIENIRE IZE3D, ToBTRIEIMBR(N=3NICE>THFHEIRLNT, S oicEkEERN
=4Ik ->ToFAERLECRonLh -1 (BE4),
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Comparison of expression of fibronectin(FN) between

in vivo embryos and in vitro cultured embryos

embryonic stages FN expression
(in vivo) (invvitro)
Two-cell (—)
N
Q
) F 1 e -
(o our-ce ( ) ( )

Eight-cell (=) (—)
Morula (=) (=)
Early blastocyst
L Inner cell mass (+) (=)
”" Trophectoderm {+) (—)
Late blastocyst

‘Inner cell mass () (__)

Trophectoderm (+) - (=)

1

Fig.1 ! early morula(in vivo group) no stainning Fig.2 : early blastocyst(in vivo group) granular
for fibronectin(FN). type of stained fibronectin(FN) is seen
in the inner cell mass. (arrow)
ICM : inner cell mass
Tr : Trophectoderm
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Fig.3 : late blastocyst(in vivo group) strongly Fig.4 : late blastocyst(in vitro cultured group) :
stained fibronectin is seen in the inner no localization of fibronectin
cell mass and trophectoderm. (arrow)

2. in vitro-implantation rate
in vivo-blastocyst #& in vitro-cultured blastocyst B 10%(F4F (&4 & D'MEM & TDin vitro-im-

plantationrate%%:'z’i‘lw =1 Comparison of in vitro-implantation between the in vivo blastocyst

ﬁ;[/to in vivo blastocyst group and in vitro cultured hlastocyst group

B TI390% DMA3In vitro-

implantation%@c Uit group in vitro-implantation rate
L% Lin vitro-cultured %
in vivo blastocyst 90% ( 54/60 )

blastocyst B T1437%Din
i i ion & T
v1tro—1mp1antat10n-¢’(§; in vitro cultured blastocyst 37% ( 23/62 )*
D, HOPITEE TS - 1

* P<0.001

5k, W0%HFFMEEEL K2

, . . ffect of fi . . N . R .
D MEM{K@S[H’:]FN {;;%fg Effect of fibronmectin ( FN ) on in vitro-implantation of the in vivo blastocyst

(315.243.1 f1g/ml TH >70

medium in vitro-implantation rate
in vivo-blastocystEfic

B TS S 50 D'MEM only 29% ( 20/70 )30

D'MEM#E D A THiE L - D'MEM+ fibronectia’

in vitro-implantation¥(3 s/l 76% ( 57/75 )

20%ICE T L. Ll 10pg/ml 84% ( 76/90 )b

MmiEDRHDICEN 2N A Shainl 85 T Gien |°

1T B, 5 ugiRmE T wnerm vo ( s1/85 )

76%, 10 /g iRNEE T84%, - abcd P < 0.001

concentration of FN in medium
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20 Lg BNINEET82%, 40pg IRINEETTI%Din vitro-implantation A8 Stz (£ 2).

% #

747027 F YBRRED EORICHET 5013, Wartiovaara ? S9Zetter 9 Sh3TIC ik T 3
73, = U ZRRICB O TIZRUBRTZHEME TRFNERIBE AW E L, RIS - T PR I BE o5 fa ps
PO TRIBE NS & Lice S SITE 7z, WAL & NN & AMERIc/ME L T 3 &N SICHE
NDBIHENE L HICHE B EBNTV S, ReDERICE TS, FiLokE & R HIRRTILIRTIC
FNORFERHME L8 - foo FNIZHIHRE IO NEBMIERIC S LT THBL, & Sickilgilii4c
1 PIEBHNESE N O R EARIEIC bR SR L 72 T O DEERD S AT, FNAFIHIRAENIC 75 - THIs T H
BHE3CEiE, BEEBNVHVWESTLILS,

LIATFNDERPMTLED L S BEEE LT 2R EETHFR SN TV, FNIMIRES % (2
HEFDEENS, DUOIUIMEROERERICHFNABES L TO 20 THEOLHEEZ 2, FOEFLE L
TeARAEEEIRIC B WT, FNASEH B G 24 82 TRIAEIICE - CHHB Lh -2 ¢ LIZEER
LEEEEZ N D,

FMAEBICTR SN MEIID in vitro-implantation RAMAN OMAENID Z I TIEETH - 72
EHHEETHA D,

B, € MTBT 5 NEERBTRAICITON T 2 KN ZH « BREHEOE O EREEARIBEIC IS - TV 325,
CDORAERIMTOFNDRED R, FNABRKICEORERS LTL 30458 LT, HAkETE
HRICUEBER BTG ONTORVARERA S 2D THEHBONE NS T EER LT B,

RiTin vitrollBF 2ERETIVE LT, bhbhidin vitro-implantation 2l 7435, ChhEC E Tin
VivolRRE RS 20 EZ DB H B85, W< DH DGR 6), D10, 222 Ahe 3 &, HESTIE
B ETFVESZ B,

COHETHE, MEEECHHITEET S &in witro-implantation BERICK C 25, Randall 519 £/\R
1, 1D 53 cd MEFO FNASIn vitro-implantation iciE < Bl54 2 & ik~TW 3,

HE, BAOERTHI0BHFFMEE SR TOKRAMRD in vitro-implantation®RI3E <, F #210%F4EI
BEQUHMOFNIEBEIL15.2+43.1ug/mlTH -1 L L, MEESEHOD MEME T L 72 (ARED

in vitro-implantation i3 &> - 2o T DEHIIC FN AR % C & Tin vitro-implantation ¥AKE S h /-

T & bin vitro-implantation i FNASSBER T & AR LTV 5,

in vitro-implantation 232 C % /e HITIRIE BB ICFN BSBRBETHE C LA KL IZCOERCHR L1, %
CTin vitro-implantation ROENAAERILOHERIKIC FN 2480 L CHET L7243, in vitro-implantation
RRIBETEND e DT ERBI0BF4MEE ST D MEM K TORETERANREBRR HSEPIRE HE: LT
in vitro-implantation AFEMICIEIETEH -7:C & & FIRMCEELART 55 & B4 bh 5, $HbLROH
RICEMREBNFENERE T2 L b EERRFTHBEELON D, DF DERBERICIIBOAAILICFN A
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HEINTS,

B0 A DGRBS ETRIEANTRESNZFNAR L TEOMIICHK L TESN S D S5
IKTEROL, FRIDEIBHWESRILL, COLHEAEBERTENALBEHEAL T E0PHSNICTE
B, SHRESIKINSDBRICDODVTERL TV CEBUETH S EEZ 5N,
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Zonae pellucidae of salt-stored eggs -

Their functions in sperm-zona interactions

TINERL, PIH K 2 NE, i =

Nobuhiro Yoshimatsu, Kaoru Yanagida,
Kazuhiko Hoshi, Akira Sato

BERIERKFERR AR FEE

Department of Obstetrics and Gynecology, Fukushima Medical College, Fukushima. Japan

Abstract

When mammalian eggs are placed in a highly concentrated solution of neutral salt, the egg cytoplasm
shrinks to become a small spherule, whereas the non living zona pellucida remains morphologically
unchanged. In this study we examined the function of zona pellucida of salt-stored eggs in about sperm
-zona interactions.

(1) Zona penetration by spermatozoa began about same time when salt-stored and living eggs were
inseminated with 2hr preincubated (capacitated) spermatozoa in the same dish. Also the time course
changes in the ratio of penetration (or fertilization) was almost same.

(2) When 2hr preincubated (capacitated) hamster spermatozoa were mixed with salt-stored and living
eggs, almost same number of spermatozoa attached to each type of zona. The number of spermatozoa
tightly bound to the two types zona was also about the same.

(3) Acrosome reaction inducing ability of the zona was well mainteined after storage of eggs in salt
solution.

The major biological and biochemical properties of the zona were retained in the salt solution, there-

fore salt-stored eggs can be used to study sperm-zona interactions as the substitute of living eggs.

&

il

(
Salt-stored egg 12, 19794 Yanagimachi é) W& D EBRINTHERABEAEYINFO—REFEETH 5, Salt
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-stored egg 13, % < OFEMEHRTHHAI N TIEZW 283, ZDKERZE I TFOEHEEBEES OZEIcF] A8
ENTVRILBE R, KETIE, RFLERFCIIEEBIIIFERL TLES DT, WIFL L TORRILEHTD
AIERHE N BEIC 7% 553, Salt-stored egg DBEBHHE D, EFINOFBIHE L REIROEEEZE L TW53 LT,
sperm-zona interaction DFFE kL E LT, ZDICHEHIZIELS 2133 ThH S, K@ TlE, NARX Y —DIIF,
BT zHO T, BFoOEHT~OEHE (Penetration), EHT DB FRAEKIEFHEEFES] (Zona induced acrosome
reaction), BEF OB TFHESHEES (Sperm binding ability) @ 3 £i2> &, Salt-stored egg & £EFFINZ D

THBRN 21T>7:0 T, ZIEHET 5,
MR FE

1) B ®& K:

fE1E Tyrode @ m-TALP-4 (Ex1, 2)X&XUm-TALP-7 (Ex3) %2z, ZNZh DAL, Table

I, HwmrL7z, pHIZ, Z0L%h, 7.3-7.4CFHEL THERL,
2) NARAY—IIFROEFOEIR

2~3 5 AMOBRAMET — VT A28 —DOFEIERMOHE 1 HEIC PMSG 30iu, 823 HHIChCG25
iuEAEL, £ 4 HECHBEL TRZBINE EINE, 0.1% 7 va=s—¥ THOE L T, cumulus-free egg
ZEIL 72,

X, 5~74 AMOBEAHET — V7T >N LAY —ORE FERBE L Y swim-up % TEBERIFOBF %
B L 72, FEFIREE I 5 X 10°cell/ml & 7 2 BRICFHEE L, m-TALP- 4 U m-TALP- 72T 2 Rififpiss& L
720 (37°C, pure air)

(3) Salt-stored egg DIFE K VRTF :

Cumulus-free egg #, 2.0M(NH,),S0,, 40mM Hepes, 0.5%Dextran, pH7.00 EigEEARNICE L,
KHEEZIATNVFANTHST, 4°CT EBREL, HRICHETS, 0.9%Nacl, 20mM Hepes, 0.3%
BSA pH7.3D AR T 1 Fefdei L 72,

4) Ex1 =SZEERUEHHEBOE:

2 B5fERTESE L 72 sperm-suspension 12, £E7EIIR U Salt-stored egg (LT SE) 2#4E L /-, BEFEE,
3043, 1, 2, 3EFRRICIIFIIE SE ZHD L, (AHEEMSE T T, ZEXIEZHEFEBEORELHEL
7z 4 SE TlZ, Perivitelline space NORETFE DL Hb¥ THETL 72,

(6) Ex2 ZEWHEHETRHEHEES OFHE

Ex 1 & RIBRICERE 21T 5 72, B0 5 SBICIIF AU SE # KOFDERy b AL THM WY 2L, m
-TALP- 4 DA > 7z CRA KB F 2R OT L 72K, IIFR U SE L ZHIZNBEL TW 2 BTFOA %,
55 UHMHEL7em-TALP- 4 B L7z, FERE30BRICIIFR U SE #M D L, FHOIMFRV SE iF, A
FARTZACBLT, ZRENOBEEFHMNEL COIBEFREL V> b LIz, BY OIIFRU SE i, /3
— 22—/ (40041 lithium fluoride ~heparin coated tube, 1.8% percoll 250u1, 2.8% 50u1, 45% 50u1) E
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FEEICTI0X & TI20MRHE L L, 2.8% L 45% S — T2 — VR E L VIIF RO SE 2ED H L, EmiE b Zh
ZTNOEEFIGESEE L T ABTFHEEL V> LT,
(6) Ex3 MEFEMEIGTELAES O :

m-TALP-7 T 2 If#iRiE5% L 7z sperm-suspension (2, 477K U SE 26 X ¥ 2, K 5 5%, &
50~100fEl DI F 03 2 N E N DOFEHFITE L 728, KORDOERY s 2HWT, #rIIIFR U SE 28D
L, m-TALP-7 DA BSEHILCE S, ZO%E%E 2 EEVELHE, Ho5»rUDAELZm-TALP-
TICET . BUER10, 30, 6053 RICHIF RO SE #ED LT, (IMEZEEEMSET T, B L ORTFIES (Gt
#) OREEBE L7, ZOK, 4FLEEL Cu2BTOA2EEL, X002 0ETFRIBEENS, SR
ALz,

(1) Ex1 =ZHRUZEHEFEBOFM :

Fig I BEFINK U SEQZEHE 2 BT EE T 2 EREHEIE &, SE Dperivitelline space P T30 i2is
HPEIZ 7oy b L7z bDThH B, £HFINE SE & O 3B B FEEGHEoZRRD s 1T, X,
BT OERFEEIED S NI TFOEE L IZIZFEETH 2, X, SE TIE, BREIRE & 412 perivitelline
space WOREFEHENIL T < DHFED & iz,

(2) Ex2 EATETREEGHEN O :

TablellNZ £fFIIR U SE OBEHAHADOMNE GRLHD LS ELHh) BTFRERLE, HEOMII,

B REGRENCEL T2 E2R0nnrol,
(3) Ex3 HEFRERICTHELAES O :

Table IVicm-TALP- 7 N COETFEMAKIE (Spontaneous acrosome reaction) DEE %R LT, ki
Ptat: 2 BRI C, BHRICE2ZT LB TOEIRIZ 0% TH Y, Fic 1 BFRIESE L T 2 %Hi%% & m-TALP
- THATORERIGEREZ TRHFOEE B TERTH 3,

TableV iz, 2KHImM-TALP-7 N CHIMSEL BT L £BFINR UV SE 2L, SERKGEREI LTWn3
ERFLOBFOEEER LI bDTH 2, EFINTIE, BHERI05THL0%, 305T25%, 605> T45%HT]
BOBTOERH L TRIERIEEETLTBY, ZOMEAIZ, SE CLRAKETH D, TIITFOEERIGHITEE
NCIEEZEZRD R T2,

z =

2L D b I EFIRTHEEA ORI T, —EI S ROMTF 2 L& < TIdk s B0uEahs,
NERY =R VAR ED/NE TS  OINFRENT 2EHARETH 243, 4L b2 ETIEIFERET
HY, ZORK, PEOINFEREERL THERCHEALZL TRER SRV, BRESKEIFE, BOETHT
HEFRAOHR A 2R R BREENTFOET 2 2 TORENRICE> TS THEE
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Table. I Table. I
Composition of m-TALP-4 (mM) Composition of m-TALP-7 (mM)

NaCl 124. 80 NaCl 124. 80
CaClz(anhyd) 1.80 CaCl: (anhyd) 1.80
MgCl: - 6H20 0.49 MgCl: + 6H:0 0.49
NaH:PO: H20 0. 36 NaH: PO, - H:0 0.36
NaHCO:3 11.90 NaHCO:; 11.90
D-Glucose 4.50 D-Glucose 0.50
Na-pyruvate 1. 00 Na-pyruvate 12' :2
Na-lactate 9.00 Na-Ia'ctate )

. 0. 50 Taurine 0.50
Hyg'aotaur‘lne . BSA 12mg/mi
Epinephrine 0.05 Gentamicin sulfate 50ug/ml
BSA Lomg/mi Osmolality 313mOsmol
Gentamicin sulfate 50ug/ml

Gas phase . pure air

O$m0|a|ity 310m05m0| % Use for assessment of “zona induced acrosome reaction”

Gas phase . pure air

¥ Use for handling hamstar spermatozoa and egg.

Table III

Comparison of sperm attachment and binding to zonae
pellucidae of salt-stored and living (control) hamster eggs

No. (meants.d) of spermatozoa on each zona

Egg Before rinsing After rinsing
with Percoll with Percoll
Living
o oy 535 19+8
Salt-stored 5544 207

(1). Stored in 2M (NH4)2S04 +40mM Hepes+0.5%
dextran, pH7.0, for one week.

(2). Each value is based on examination of 16—25 zonae
in four separate experiments.
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Table IV.

Survival and spontaneous acrosome reaction of hamster
spermatozoa in standard m-TALP-7 medium

(Values are Mean +SD)

e s Motility (%> 75,91 Acreseme
1 96.0+1.7 0
2 88.3+2.9 0
3 81.7+2.9 2.2+1.9

3experiments.

% ! % of acrosome reacted (motile) spermatozoa among entire
population. )

TablevVv |,

The ability to induce acrosome reaction of
hamster spermatozoa.

Time (post insemination) No of eggs No of

10 30 60 exam. exp

Living 11.2+4.3 27.4+3.2 44.1+8.1 75 4

St req 9-6£3.6 23.7+7.9 42.2+12.3 60 4
store P>0.5 PY0.5 p>0.5

(1). Salt stored eggs were stored in 2M(NH4)2S01+40mM
Hepes—+0.5% dextran pH7.0 for lweek.

(2). Student t-test was carried out between the value of
living and salt stored eggs.

Figl.
100 o---=m
n
2 80
£
E
g 607
@ )
e 7
s -30 < Sperm penetration through the zonae pellucidae of fresh (living) and
w407 "= salt-stored hamster eggs. The latter had been stored in 2M (NH4)2S04 +
] 20 £ 40mM Hepes+0.5% dextran, pH7.0 for | week. Each point represents
N 7" & the result of 3 experiments using 17-20 eggs. Ordinate, the percentage
2 of eggs with spermatozoa in the perivitelline space (salt-stored eggs) or
20 / © in the preivitelline space and/or the vitellus (fresh eggs).
*’ O Fresh 10 o
® Salt-stored z
X No of sperm in PVS
1

L 1
0 05 1 2 3
Time (hr) after Insemination
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Thb, HEDHETHIRNIHRIZ, Salt-stored egg 1X19794E1C Yanagimachi % 2 & D ERSNIIITFREE
D—HETHY, BEFOEEHIRELIBO T ICRETE 2, BTINTHEFHOHRCITRIERTE 3
MEITH S LBFE LI N T w5, Ly L, Yanagimachi & D5 EHIBERE & 1, BHFOBREYE, Y 7Y
g EQFERN T B KIE, FUEHFTEICN T 2 KGR EEEFNE B L7z b O TH Y, ARKEHH
DFONEEFIWFHAGRCET 286, T42bb, BFHEGERT, BTEFRRIGHERENSE L T3E
kshTwiwn, 05D, ZTOHD Salt-stored egg OFIFA L b BIET O BWPHEBEEES & g,
Capacitation, 4/ s D MUY HIE O RO FIRIEEIZ L ASBE 7 5 12, KBIEIZ 11 T 13, Salt-stored egg
DERR L, BTEERN, BTRHERN, BFEERISHEERNCRCT, EFNEHEL T2<{%25x
{, INSDRENEBRFFL TV 2 FEPHER S NIz, 2 DEIZ, Salt-stored egg 3, £51C Sperm-zona interaction
ORI AT, EFIORAE L TRSCHATE 2FBDIH L &£ 572, i, Salt-stored egg TlZ, K
FRARICBWT, EEE2NT 2 RIG (IS ZBRFRIGE) LT, £FHez07—-5 ki
EDTED LN ELHELTH L,

X 73

(1) Yanagimachi, R., Lopata, A., Odem, C.B., Bronson, R.A., Mahi, C.A. and Nicolson, G.L. (1976) .
Retention of biologic characteristics of zona pellucida in highly concentrated salt solution :
The use of salt-stored eggs for assessing the fertilizing capacity of spermatozoa,
Fert Steril., 31, 562-574

(2) Overstreet, J.W., Yanagimachi, R., Katz, D.F., Hayashi, K. and Hanson, F.W. (1980)
Penetration of human spermatozoa into the human zona pellucida and zona-free hamster egg : A
study of fertile donors and infertile patients.
Fert Steril., 33, 534-542.

(3) Boatman, D.E., Andrews, J.C., and Bavister, B.D. (1988)
A quantitative assay for capacitation : Evaluation of multiple sperm penetration through the zona
pellucida of salt-stored hamster egg.
Gamete Res., 19, 19-29.

(4) Fayer-Hosken, R.A. and Brackett, B.G. (1987)
Use of salt-stored zonae pellucidae for assessing rabbit sperm capacitation for in vitro fertilization
Gamete Res., 17, 191-201.

(5) HINESL (1988)
Salt-stored egg D EHFHERERTE (B3 2 5%,
BEESE, &+,
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Possible autocrine function of progesterone on
hexokinase activity of mouse

preimplantation embryo
BEEEE., £ B, KT B, EEBE. SBEB. KB EE

Takuya AYABE, Osamu TSUTSUMI, Tetsu YANO, Toshihiro FUJIWARA,

Naoki MITSUHASHI and Masahiko MIZUNO
R AFREHENE AP EHRE

Department of Obstetrics and Gynecology,Faculty Medicine, University

of Tokyo

ABSTRACT

A possible function of progesterone (P4 produced by mouse embryo was investigated during
preimplantation period. Four cell embryos were obtained from PMS-hCG treated ICR mice 56h
after hCG administration and cultured in modified BWW. Hexokinase (HK) activity of the embryos
increased 4 fold after 36hr culture period, i. e. from 2. 68+0. 11 to 10.5+0.61 pmol NADPH/embryo
/h(mean+SEM). Addition of Pa did not significantly increase HK activity. When Pa production
of the embryo was inhibited by trilostane (TRL), a specific inhibitor of 3 8 —hydroxysteroid
dehydrogenase, the elevation of HK activity was suppressed dose —dependently (TRL 200 #M, 4.02
+0.18), and recovered by Ps supplement (Pa 0.5 ¢/m¢, 7.54+0.46). The inhibition was dominant
when TRL was added in the first 24h. Actinomycin —D (ACTD) and cycloheximide, which inhib-
ited mRNA transcription and protein translation respectively, both inhibited the elevation of HK
activity dose —dependently, and the inhibition by ACTD was also dominant when added in the
first half. These results suggest that P+ play a role in the induction of HK enzyme protein at

the transcriptional level perhaps through autocrine fashion.
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#

¥ 7 A PO IR ICHARIPEIC progesterone (Pa) 2 AN L AU O TERESMZALICN & 2 S % 2 1

WETIE, Py dpgint $TEAGHE Y 8pgine UETREHSEDONL & ShT12), KK TIE,

PHIEPERICH C B BERARE O ZAL, FHIc % DML T H 5 hexokinase M DZALY) %5E MY 2I5HE & L

T A7 oA FAVE - ORBRACFEICRE LT, Hic, PHIRESOEAT 22704 FALE L OE
WITOWTHRE 2 INA 12,

)

# K

1. AR O, B5E

872 L 938 D ICR Al < » x1C PMS 5 Bif, hCG5ENL % BREPES U CEEEIIALER % T R RO 1
VU REREU T, MARIZINE L0 LT 2 BN CHER LRI L 72, 15313 modified BWW % .5 %
COz, 95% air, 37°COEMTFITiT- 12,

2. BEREMORIE

ENTNORM P CHEEL K2 BN, BRSTER L. BRIy 1 2 ) o 2t b, FIRIRD -
hexokinase /&t 2 FHARE 1 8 C & IclllE Uiz,

Iy 2

1. E—1

hCG B H56M K T 4 MIRIHARE 2 ERHL U, 36MFRIREEE U oo BEEEMAICPA0.5 ¢ 9lme & 5 W35 §lmb % G
U T, hexokinase iG#IC M IT T 58 2 3 L 12,

2. RE—2

KB 1 LR DRI THEEL 120 Progesterone FEABEFKS B -hydroxy steroid dehydrogenase (3 8-HSD) O
FRIFAEH TS 3 trilostane (TRL, FHBSE) %2 EIBEAICHM, 20 # M, 100 #M200 £ M D & 12>
T hexokinase & HEIC R I3 % 23T L7, TRL 200 # M ZRINBHICIZPL 0.5 £ 8/ ml & 5\ i hydrocor-
tisone (F) 0.5 ¢ ¢/mé %2 /i1 A hexokinase /& ¥ [B1 5 DR 2 ST L 12,

3. KE—3

hCG 85 #6858 T 8 MBI 24REL L, 24F5RI5538 L 72, DNA b5 RNA ~DEE 2HET 3 actino-
mycin-D 1X107*~1X10 "*p¢/me, &5 Mid RNA 2> 6EBEABABRA~OBR ZHES 5 cycloheximide 0.1,
0.20.5, 1.0 #¢/me % Z 1 X NEEFIKITH AN L T hexokinase iEHEIC K14 23 L1z, BIC. actino-
mycin-D 11071 £ ¢/me & %4 cycloheximide 1.0 ¢ ¢/me %55 DRI I2BEBICO AT U T BEE | 4822412
KfEIC D ATRMU 2Bt & ieo> T, 2hFhiga Lz,

4. KE—4

KB LR URMTHEELIC, TRL200 4 M 20N 250 %, SO0 12850, 24F50, B&0 12850, 24
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BRI XE) h . =z h hexokinase EHIT T T B 2 IRET LT,

% 4

1. EE—1
# 1127”9 b . hexokinaselfith
V. 5% #Hi12.68+ 0.11pmol/ embryolh

%1 77 AYHAR Dhexokmase;F M IZ R IF T
B E K PprogesteroneND 2

3. HERESGHERIEIC 110,54 0.61 S 2RSS () hexokinase;& % (pmol/embryo/h)

pmolembryo/h TTERLE, > 22‘;’:’:'“ T progesterone 0. Sug/m
e 2 3.1120.81 (8) 3.78+0.26 (8)
T heackiness sk, BTSEr 30 7.06+0.91 (4 8.31%0.81 (8)
R TR LR L EreR TR 36 10.5 £0.61 (5 13.6 £1.21 (8)
P57l PalREE RS 1 g /miT L TH . 42 20.9 £2.35 (26 20.4 +1.66 (8)
i ROk B DI PER 1414 1£1.88 Fi#(Emean+SEM; nld( )RR L 7,
pmol/embryo/h (n=8) &. I&HH
BOERERD b 5 12,

2. EE—2

BB T T Bher: ®2 <) A{HIIEDhexokinase FHICRIFT
okinasel& P D b 57 % ] & fUGHEIC & Ptrilostane DL

BTN L\ 200 e MERAIEETIE wo & hexokinase;&H (pmol/embryo/h)
4.0240.18pmol/embryo/h Th-1r, _ IEER 2.68+0.11 (10
TRL 200 ¢ M I iCP40.5 2 §/mt % %%t conbrol 10.9 J_tO.SI” 9
RIS % & 7EHEILT.54+0.46 T lzgz: ;??;:z; E?;
pmol/embryo/h F THEICRIE LT, 200 M 4.02+0.18*2 (1)
COEEIZF OARMT S A 5015, TRL 2002M+P, 0.5 g/ ml 7.54%0.46*° (9

TRL 200#M+F 0.5pg/ml 5.56+0,42** (39

Psick AAIEICHA~N S & BEICKE
A& (EmeanE SEM, nlx( )AIZRL 7,

Th -1, 75 BELFEI6MEE % D A BHE# P<O.015"ROBBMICEDH N,

k1 vs %2, *¥2vs *3, *2vs %4, *x3 vs x4
RiRREKEIICH b | RREENZEAL (TRL ; trilostane, P, ; progesterone, F ; hydrocortisbne)
WBIERE L s 58> 5 12,
3. FEE—3

BEFER D hexokinase iEME3 . 39+
0.23pmol/embryol h 5, 24WfHIE
F#121313.0£0.85pmol/ embryol h
FCchrhHL, Actiromycin-D &
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#3 <y XYHBIE DhexokinaseBHEIZRIT T

512 cycloheximide %EARNHIC 1E ¥ % hactinomycin-D, cycloheximide? 22

o o & hexokinasei&t4 (pmol/embryo/h)
g se, RIWRTHEH, CTOD P 3.39+0.23 (6)
FERE L5 B 1 B &% control 13.0 £0.85 17)
. actinomycin-D  1X 10" gg/ml 12.6 £0.58 (8)
1X107ng/ml 6.43+0.90" 10
1X1072g/ml 4.66+0.20* (9)
1X10" pg/mi 4.63+0.32*  (9)
cycloheximide 0.1 pg/ml 6.41+0.55* 10
0.2pg/ml 5.34+0.39* 10
0.5pg/ml 4.56+0.26" 10
1.0ug/mi 4.22+0.35* (10

i EmeantSEM, nlx( )AERLZ A,
* (3control & L& L TP<0.01

M1 < A¥HE Dhexokinase;&HEIZ R (T T

s 11 RT L 5 I & K hactinomycin-DORMEFR - & 2 BE

actiromycin-D % B ERTHECD BIN .?g;)g%ngczrz;xlo"‘yg/ml ?::,:':i’;ﬁ;fﬁh)
fnU 12 B Tidhexokinase iGPEI3HE
B~ THBIIMGl s nros, &
OB BT 2 5 O
T, NEE L OMICEEEIRALN

757> - 125 Cycloheximide IT 2\ T

13.0 £0.85** (D

4.63+0.32%2 (8)
6.04+£0.68* (9)

10.5 £1.05* (9)

Rl 2 EmSRY o HERTEOH, s #(Emean+ SEM,nlt ( PR L 70
%2 FEE P<0.01AUTFTOERMIRHSNS:
»% L\Li{ﬁ:ﬁ@%\blﬁ'}]ﬂbf:gﬂi\ *1vs %2, %1 vs 3, %2 vs *4, k3 vs *4
*1vs %4 o
W & b HREBHCE AR F1v8 4} not significant

. EEIcEEsA NS> T, B2 7 XY Dhexokinase;EHEICRIT T
BE& loheximide D RMEFRE IC & 3%
i & b MO 248 B AT % thcycloheximide ) R HNEF[E]) v

= 5 - cycloheximide 1.0xg/ml hexokinase;&
RV HRRBETH -1 EOT LN ) (pmol/embryo/h)

12h

13.0 +£0.85* (1)
4.22+0.35*2 (10
6.01£0.70*% (0

6.91+0.69** (8)

A Emeant SEM,nl2( )AIERL 7=

AERE PO.0IXLUTOERMCIBHONTS
*1vs %2, k1 vs %3, %1 vs *4, k2 vs x4

*2vs *3; P<0.05

*3 vs *4 ; not significant
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4. EB—4 3 < AMHAEDhexokinaseFEHIZRIF T

_ E®E PtrilostaneDRMIFMIC L 2 HE
3 ‘Cﬂ—\‘T@ h. TRL %E@J@lz%ﬁﬂﬁ\ 24%&5 12 ?537]{1 trilostane 200«M EH0B5AY (M) hexokinase;&t%

(pmol/embryo/h)

U TcBRiIX. 55T X Bhexokinase iEM D _EF 255 5= i i2n 2n ssln
10.5 £0.61 5
INtz, TOITH UEBED24REME, 1207 DR 128 Ton
\ _ AR 4.02£0.18 (2
TIXHIHI O 3F5 < . A4 7R INEE4.32£0.77 i2h

5.97%£0.74** (7)

0

24h
12h 3
24h 3

pmol/embryolh & # 24K BANINEET.65+0.65 LD
REBEVED b1t

6h
6h
oo o
AH(Emeant SEM, n2( )MIZRL 1.
:; :: :i } not significant
= £ *2vs *3; P<0.0!

WK, WO DMERB OB L LT, BREENEILSH OV 6N T X125, KB TIRAE D hexokinase
TEHES) &5 AAEEIOHEE 2 D TR RMOMEAT 247 > 72, Hexokinase 137 K 9% v » Be{t L 8 RIc
WHACBETH h, ZOMEM 2~ 4 MM TIIE[ETH 20, PHsEr >N TRBIC RT3, CD
T LRI DR EEBIC L W15 NI R BERMOEE R L CHAT 5, HI5 ORI 8 M LIE TRI®
T K OREIKEFYEIC/E 5 53, hexokirase IEHEDZEALIZ C O 7 F v EFIBEOEILICHIGL TV E EE 4 60,
HYFRICE BRODBEEEZAL LD TEL ), COEER b - T, HBERPICEMUIARMEP, ©
B RE U Ions, KB 1 OFERIRT L 21T (F1) Pa 13 hexokinase 2 HEICIT LR 3820 5 10,

L L7aehis, PIIREBIC 27 o 4 FEEAREDS ® 5 C & SHIBMEFINFEICL hRahy) | Bax b 412
) > U R IO CHIIIR O3 B -HSD &M 2 AEERCHIE LTV 35, ¢ OB E G HEEET 5 PadstER L
TVa EThiE, NRAMOP AT U AEL DTS NEELL L ENTES,

ZCT, KE2TIETRL 250U T B B i< & 2 PaFEAE 2 MIHI L TH T, TRL i3, 19704, =& —
¥U g A2 ey THZEHTO Neumann 5104 » TERINIZ/LAEY T, 38-HSD 2HEK, HEAH, A
MICHET 2EHTH h, 27 0 4 FREBOMOBAIIAEL 0059, D TRL OFMICE b
hexokinase {GPE D EFAHME S, Py OFEFHES THEEL (£2) o COBEERFTE@DSNIHPs T
LA5LDLVIERETH H . PITRRMEZA LN, 8- T, PR EET % R D PadShexokinase 75
IR DETEEL THWA T EWRBINITEVAL D,

RIT T Dhexokinase iEH: LA DKF ICOWTIREI LTz, EBR 3 TRanZE S (£3) . TR 2%
HERZMEIS 5 & | hexokinase iHMED LR MFl 3N 3, - TEHO EFIZ, B/ 2 BEED T 3T
<+ hexokinase BESREH £ D b DOGHAEHEIC L 3 AIFEMENSE A 515, Actinomycin-DT bl 25 1) 3 C
E b, v ZYHARIZ A7 B & D DNA » 5 hexokinase BEFREANEBIR L TV 3 C ERB ahiz,
Actinomycin-D QIR RBEEHALGEERORPLICBR O TWEC e b (K1) . T DR#AIChexokinase
BFREH mRNA OEEBEHRIIITOA TV EEA LN S, THITH U cycloheximide i2X 2 MFIHIE i
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RHICL 69— ELTHH (KM2) . mRNA b 6D EAOMRIL. mRNA OEE & [ IBEL. & O
THRELHE S TITDN TS EEZEA LN,

RiT, HKBr 4T, PEREEDPL S hexokinase R E I FED & DL~V THEMA L TV 3 IcOWTRE L 12,
Hexokinase i PE LA O, TRL i & 2 MEIZh8E 12, EARLICGRCAD LN TEH b, actinomycin-D ODZJFR
ERBMICBLIL T A, ZOT b b, D7 v 4 Fkve L OVEBE & RBEIIIRICE AT § P,
X DNA 2> 5 mRNANOIEE LV XVTEH LU TR ED TRV EEZZSNL 5, ZOPH, THIKEAE I
L DEESN TV AfREE S AR TRB INIbII TH 5,

v 2RI EBICII P 2EEE T E S0 E § VDT 07| F 4 13 pregnenolone 2 5H & U 1255
EHEBRICL D, in situ TPa ZEAE LB 2 C b HERL TV 2%, SHIITICH L WVIERFIcO L THRE
23THEO6 hThH 3B,

120~ U 2D estradiol-17 B ZFEEL 5 2 0B IIHER SN TLLLD, in vitro TH estrogen
#1°) % aromatase EHEFEAI) DR 51 & b BRI AIE] S 1. estradiol 17 BOEGICL hEIEBELIZES
T b ALN, SEOBHLGHGEIN S,
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Uptake of 3H-Leucine and l4c_Glutamic Acid in Rat Eggs of
Preimplantation Stage by the Double Labelling Method

d 3R
Hirotada TSUJII

EHAFRFREEEHITFIE

Laboratory of Animal Breeding and Reproduction,

Faculty of Agriculture, Shinshu University

14

We have previously reported the uptake of C-leucine and

14c—glutamic acid in rat eggs of the preimplantation stage. In this
experiment, the simultaneous uptake of 3H-leucine and l4c-glutamic
acid in rat eggs by the double labelling method was studied to com-
pare the single uptake of 3H—leucine and the previously reported
single uptake of 14C—glutamic acid in rat eggs.

(1) Both the single uptake of 3H-leucine and simultaneous uptake
of 3H-leucine + 14C—glutamic acid in rat eggs were found to increase
until 60 minutes after culture. When glucose, lactate and pyruvate
were added, the uptake of these amino acids was augmented.

(2) The uptake of 3H—leucine and 14C—glutamic acid in rat eggs by
the double labelling method tended to be reduced, compared to the

single uptake of either 3H—leucine or 2

C-glutamic acid.

(3) Using the uptake of 3H-leucine in rat eggs as an index basis
of 1, the uptake of 14C—glutamic acid in the same eggs showed the
same pattern whether singly or doubly labelled. The similarity be-
tween the ratios of leucine and glutamic acid to total free amino
acids in the uterine fluid and the ratios of uptake of these amino
acids in the present experiment suggested the possible relationship
between the contents of free amino acids in the uterine fluid and

the uptake of amino acids.
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EH0W Y A FOREBRC B PR LSRR RA R ET. 5 v M
FEHOT 3 BORGASER L Tk, ZORBR. FERDOUREY I VBEEY LITO7 I /MO
ABEE DBIISA OOOBRIEES 5 - LRI h>,

ZET. TN U—Y—FEROT. 2007 3 ) BOBAA AR~ BT07 3/ BiGHE FERDO
WEEY 3 B oBRRERET EHICIT S

H OEF 5 X ot F =

Wistar®5 » b 1 fF CRSHAEHD) . 2 s X CyiRERON -2, B LU
#%E#iCa- free Krebs Ringer Phosphate Buffer (pH 7.4) (K.R.PE#ER ZHU 7z, EREICIER/SSBT50{E
% 0.1mlOK.R.P EHICED. BHIIT.5T FCHpEE b HEHT - DBy T R F —HESMX Iz 350> T
i 0. InlOK.R.P EfiA. BNRCHOTE 0. Inld7 v —2 (RABEIN *M) . ABF FY DA (5
X107°M) . EAEVEF FU A (5 X107 M) OvThhE0.5 pci/ml * H-(D)-L-Leucine (Spec. act.
0.15mci/ml) < 0.5 zci/ml **C- (U)-L-Glutamic acid (Spec. act. 0.1lmci/ml) ZEEFEEML 7z, Kb, B
— 3H -Leucine®HGAA X FiC ERREICITY 3H -Leucineli—i5 U fr, BXEERE. &4 0. 15. 30, 45,
604, iR BTCAEMA. BABE L Wi LTI AEIESE. I YR77 402 — (SO 8u) L
T5%T CAZRWTHNBEE. LR, Bk vFL—ra v - A<7 buit—%— (Aloka LSC-601) ¢
ELR. BEGABL. &% ORFHIFEOHAAE L v 0 BHEHEA 2T |V 7 % dom/egg TRUT,

B4 C— g3 VBROF—2 —dERRESZ I LY,

% = =8
1) B— 3SH—uA4 ¥ YOEGARIZWNT

1A, 2 MR & O RER 551 5 o2 v — RS, 7 va — R, AL Bt YRR

A—A : Control

O—O0 : Glucose (10_2}1) dpn/egg

A—A : Lactate (5 x 10”2M) 300

®—e : Pyruvate (5 x IOJ‘M)

dpn/egg dpm/egg

200 200 200

100 100 100
15 30 45 60 15 30 45 60 15 30 45 60
incubation time incubation time incubation time

(min.) (min.) min,

1-cell 2-cell Early blastocyst

Fig.1. Effect of glucose, lactate or pyruvate addition on incorporation of 3H-leucine of each stage

of egg in each time of incubation.
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LEBED *H—uA v VOHIAAER 1 1R U, 1 JIRE. 2 SiRWs X CoiaEsa - b6 05
THHGASAEFINIES 5 - LARD Ohk, £, 1 HIRES XU 2 il cit et Vs KO8
By, YRR CI UL VR FBB XU va — ZEERT H— a4 v Y OBGASAENS 3 - &
RO (P<0.05 .

2) T =Y L BHGAS

i) TANF ISR ORGAMC DOV T « AR LISGRU . | R, 2 Rl L e
EHREEO0DFET SH—uA Y VBT C— Iy 3 VBROBAARAMEML 7z, *H—u4d v vsler
HMC -y X VRORGAAL. 1 RIS 2 JIRW] & ORI IEEEN A OS2 (P >0.05) AR
1 FREERE X OF 2 R & YRR (B EEN B O (P<0.05) .

i) 7na— ZRERMEFORASC DNT « BBEAE 20oR U, 1R, 2 MRS L oo - b
B#607%T. *H-uA4 v v E"C—Irnd 3 VBOBAASIHENT 52 228D ohk, H—u
AV ENC—I Y I VEEORGAAE. 1 R & 2 RiEEA & ORI I3EEEN B ONEho (P>
0.05) AN 1 HifIs L oF 2 el & yIRERIOM IEEENA ok (P<0.05 , 3SH—uAf vy
+1C =P I YBROWAS % T 2 VF — RIS OHGAS S HRd 2 & 1 SR, 2 SR L O°F)
POV h SEASASEML 2 (P<0.09) .

i) FUSEMEFOHUAS I DNC « RRAE SIGRU, 1 HIRDL. 2 MR L IR & &I23%60
FETCE. *H-ud Y vBICUC—I g 3 VBOBGASAEIS 3 = LHS8D Sk, FARRNEFO

SH—uA4 v E'C—I sy 3 VOBGASEL. I 25 —RmEsEss L U7 v a — 2 OBGA
B BT & SHECEASAEML . (P<0.09) .

iv) EAE VEBEREFORGAMI ONT  BRAE AR, AL VIO SH—u4 v U LT
MC—I s L VBROBGABRL. X 2 VF — RIS LU — R OBGAS & T EtER

Table 1. Incorporation of *H-leucine and '*C-glutamic acid in rat egg.
(dpm/egg) (Mean+S.E.)

Incubation time (min.)
Stage of egg

15 30 H 60

1-cell 43.3+ 3.7 0.1+ 4.2 82.6+ 4.8 106.1+ 7.2
(unfertilized)  (13.8+ 5.2) 5.3+ 2.9 (18.4+ 3.2 21.2+4.9

2-cell 3.1+ 5.9 62.8+ 3.2 8.8+ 6.9 102.7+ 1.2
6.9+ 2.0  (L7+ 3.5 7.4+ 54  (19.9+ 5.8

Early blastocyst  83.8+ 9.5 139.7+ 7.9 173.4% 8.3 210.1+10.0
47.3£ 6.7 8.4+ 7.9 (8.3+ 8.2 (124.9+ 9.7

Number in parentheses represent incorporation of *H-leucine.
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Table 2. Effect of glucose addition on incorporation of *H-leucine and '*C-glutamic acid.

(dpm/egg) (Mean=*S.E.)

Incubation time (min.)
Stage of egg

15 30 45 60

1-cell 19.0% 6.5 91.7+ 8.2 114.4* 9.6 167.5% 7.5
(unfertilized)  (15.3+ 2.3)  (18.1* 1.9  (22.5+ 4.1)  (4.7+5.9

2-cell 80.3+ 7.3 9.8+ 4.7 153.4% 6.1 175.8+ 9.2
(14.7£ 4.00 (7.3 5.2  (23.9* 3.8)  (5.4* 6.9

Early blastocyst  81.3+ 5.8 152.5% 8.5 172.4+ 5.5 220.9+ 8.7
(7.3 6.3 (4.3t 1.7 (85.7+ 8.3) (142.1% 9.0)

Number in parentheses represent incorporation of 3H-leucine.

Table 3. Effect of lactate addition on incorporation of *H-leucine and **C-glutamic acid.
(dpm/egg) (Mean+S.E.)

Incubation time (min.)
Stage of egg

15 30 45 60

1-cell 134.5% 5.6 1711 7.5 197.6+ 8.9 202.6% 9.9
(unfertilized) — (20.1% 2.1)  (1.3+ 4.3)  (32.2+ 5.6)  (45.8+7.6)

2-cell 81.7+ 5.4 145.6+ 7.6 159.0+ 9.4 206.8+ 7.4
(22.9+ 4.2) (0.8 6.9  (48.8+ 7.5  (57.9% 8.4)

Early blastocyst 129.4% 7.6 248.4+ 1.1 39%6.6+ 8.3 49%6.8+ 8.4
(86.7+ 6.8) (108.3+ 9.8)  (166.7+ 8.6)  (183.3* T.1)

Number in parentheses represent incorporation of 3H—leucine.

ABZERUI, Ui, EVE VBRSO *H—u 4 ¥ v OluAS . FUBSESES & e 1 fikiio
150 30 45538, 2 MIRAOISHE BV THEZEN S (P>0.00) » Fh. UL VBRI
T HRIIO0. ASSHETEEEI ST (P>0.05) . 2hDADELE VBERMFO *H —ud ¥
v+ MC-I s X VBOBAS L. FBIRORAS L V&N (P<0.00) .
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Table 4. Effect of pyruvate addition on incorporation of *H-leucine and '*C-glutamic acid.
(dpm/egg) (Mean+S.E.)

Incubation time (min.)
Stage of egg

15 30 4$H 60

1-cell 103.1+ 7.2 17T7.3+ 5.2 195.1+ 8.7 22.1+ 1.1
(unfertilized) — (27.1% 4.8)  (31.3+= 3.7  (45.5* 5.9  (66.2+4.9

2-cell 144.1+ 4.8 167.9+ 7.2 190.4+ 6.4  220.7+ 8.0
(37.3+ 6.3)  (55.0+ 4.00 (73.4+ .9  (81.2+ 5.9

Early blastocyst 182.1+ 9.6 ~ 356.4+11.2  437.1% 9.9  525.7+12.0
.4+ 6.0 (133.4+ 9.7  (00.4+ 8.7  (260.6*11.0)

Number in parentheses represent incorporation of *H-leucine.

2= =

Y RBFERVLT 3 ) BOBAS E LB BEARICEIY 283852, Mintz . Weitlauf and Green-
wald ™. Monesi and Salfi” . Brinster @ KEAMREL T B, LinL. 5 FEFAF R EREL |
o ST =S —FE RO TORAAEIE U #5750,

dpm/egg
dpm/egg de/eEK
200 200 F 200
A
A .
100 100 | 100} s
A o
A 4.
V2 T SR &
15 30 45 60 15 30 45 60
incubation time incubation time incubation time
min.) (min.) (min.)
l1-cell 2-cell Early blastocyst

Fig.2. Incorporation of *H-leucine ( @~ @) and '‘C-glutamic acid (@——@) in rat egg.
A------/\ : incorporation of *H-leucine alone.

A—/\ : incorporation of“C-glutaic acid alone.
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dpm/egg
300
200
100
_A
Pl
A i
15 30 45 60
incubation time
(min.)
1-cell

Fo2e 19884108
dpm/egg dpm/egg
400 4007
300 300
200 200 ‘A
b b 4 " .
lk "'
100 100 ,’ i
” o
g e
bt /:
At S Sl g
15 30 45 60 15 30 45 60
incubation time incubation time
(min.) (min.)
2-cell Early blastocyst

Fig.3. Effect of glucose addition on incorporation of *H-leucine(@-~-—-@) and ' C-glutamic acid
(@——@®) of each stage of egg in each time of incubation.

. ' . . 14 . .
A~/ : incorporation of *H-leucine alone, A———A\: incorporation of C-glutamic acid alone.
dpm/egg
600
dpm/egg
500 500
dpm/egg
400 400} %00
300 300 300
A
2 o
200 A 200 00 A,/ .
"’! ’ '-'.
100 e 100 100 /-«'
- X
. _-® ’
15 30 45 60 15 30 45 60
_ incubation time incubation time incubation time
(min.) (min.) (min.)
1-cell 2-cell

Early blastocyst
Fig.4. Effect of lactate addition on incorporation of *H-leucine(@-——-@) and '*C-glutamic acid

(@——®) of each stage of egg in each time of incubation.
-\ ¢ incorporation of *H-leucine alone.
A——/\ : incorporation of“C—glutanic acid alone.

—1 30~



FHFLONEFEE (J. Mamm. Ova Res.) 5% 282 19884104

dpm/egg
0
dpm/egg 60
500 500
400 400[
dpm/egg
300 300 300 .
& oo
. "
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I’ o
200 LA 200 A 200 D8
k," . 7 'I
’ tf l' J
/ K Y%
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100 A 100 i o 100 ﬂ"
P Lot o KL
fig - )3 o’ S
. .. 9 P "
)" g - A
15 30 45 60 15 30 45 60 15 30 45 60
incubation time incubation time incubation time
(min.) (min.) (min.)
l-cell 2-cell Early blastocyst

Fig.5. "*C-glutamic acid(@——@) of each stage of egg in each time of incubation.
A=\ : incorporation of *H-leucine alone.
A———/\ : incorporation 'of“C—glutanic acid alone.
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— A\ ABBICENE VR X > THEABAEM 5 2 EARBH ONL, CholH— SH-—n4 vy
BLTMC—I NP L VBOHUAADRERE—F LTz, £h. VThOBADC— Iy 3 VEBOEGAR N
(=708

YYINIEOTRT TV =BT B S H—ud v v ENUC—Id I VEBEORAS R, TEANE—K
MR, Sva—2, AR EAE VESIEHCNI TR 2~ 5 ISRk, ST L—F—ick B SH—n
AYV+HUC—I Ny 3 VBOWASL. WThbE— SH—n4 Yy VEIUR—1C—I 1P 3 VBOBA
HLOELZBEMMNE S,

YYTWIBHNIF TV L—RIEET S SH—u4d v v ORiAB%E 1 ELEBED'C— Iy 3 VD
BOAMEER 6 (R LTz, ¥ Y IO Y TV L—ADIBELE B C— I P 3 VIBOEGADRDHM
*H—uA4 ¥ yORuAS L D15 ~7.3 fhE . Ih L HRILEMC A Shk, $78bb, B—7 I /B0
BESHVIBROT I BOBA. ZPHERIAONEN BEALRILERASNY — Y TH B EASR
shi,

TEDHRDOGRET I JBOuA oy 3 VO, RISSIITHB.4 . BIBRS HTHI.T &
WENS I I VBOANE LY. BFOT I ) BOEAS & FEDHETHOBRE T 3 ) BABOMICSA
O DBFRANEIES 5 & LASRES hi,
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| ¢ 3l’l—leucine
c: th-glutamic acid
1 : l-cell
9 2 : 2-cell
2 W 1 E : Farly blastocyst
5 5
3 3
‘lnll 1
Pro-  Pseudo- 1 2 B 1 2 B 1 2 B 1 2 B
estrus pregnancy
Control Glucose Lactate Pyruvate

Free amino acid

Incorporation of amino acid in egg
in uterine fluid

( single isotope)

1
7
5 5
3 3
1
1
Pro- Psewdo- 1 2 B 1 2 B 1 2 B -1 2 B
estrus  pregnancy c,nirol Glucose Lactate Pyruvate
Free amino acid Incorporation of amino acid in egg

in uterine fluid ( double isotope )

Fig.6. Relationship between content ratio of leucine to glutamic acid in uterine fluid and incorpo-
ration ratio of ®H-leucine to '®C-glutamic acid in egs.
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Development of Bovine Follicular Oocytes Matured and Fertilized In Vitro
by Co-culture with Cumulus Cells and subsequent Pregnancies by Non-surgical

Transfer

NG - SR - 0% - KARE - G)IEE
Toshitaka HORIUCHI,Naokazu TAKADA, Takashi NUMABE,Noriyuki OOHISA,Yushi [SHIKAUA

R PR KBRS - BRESIE S, BRI - S s KR

Miyagi-ken Exp. Station of Anim. Sci., Hiroshima Agricultural College
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> CHRI RO E 8 BB % TRAE USZOE BT 2 2 L TR AR D R,

RO, EORIMASE - R SERE O & O M S . 2 3 )8/ K (trophoblast ic vesicle) ' X GH%
ERHNET L A ET A Z LI KRS TORAEERELIED 2 L ARG X M,

AR, GG & D LRSI K B AR R - IRIME RSO DR M R R B L. 2 DR
ZHRBIMGESN O THRET 2,

MRS KU1k

EHBMUERATSICE D TEBRENERIVRAY A e BB O TR & B H% 3 IR BN 10 L
BREICF S Y . T EE(2165/8) & D VF 1= 78 HHE T/ IRHE (1~8mm) 2 B U =, O Fro H e g A8 v A
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IR IAE 3% 2 FDRI AR 4 VHRPEF B U2 25 LENZI U . 5528
Lo THIFTH D Z L MHERZNEZA. 65—90H DRICHMEL 720 180T TN F ¢ F — JUTHiks R
182 LS MDA MIE25COBKNTHEML . 0,34 2 i/ PBSTIH MM & B K. 208074 i hi
Ham’s FIOTI7HFMIGSE U CTEMER ML U, 2O, 24 (40%) DHREMRBIC AL L. K
AL A VHARRBPEICBRILEE Z AT UE,

DRI E & DR EIc kK B
Table 1. Development of bovine oocytes fertilized in vitro PRYFEA VTR & (1987) 51 12 &
and co-cultured with cumulus cells o> THEE . BIF & B0 i

JE & DT OY Bl £ - 1%
No. of oocytes Stage of egg/embryo development B (D A i RS SE R 51 O R 4

fertilized 8-32 cell morulae/blastocyst(%) B > THBZENE2D
LW Z a2 RBLUE. tSH
83 17 20(24) 5 (1987) 'O ik G125 D B -

MBI 2 % T2 LA 12T 5
TETHRBRIMAKINS DRAELZEBERUE. UL UERS (1988) 11 1H4EKE 8 B LA K5I -8
TR L & R AEE T DM AN L 2B M L. 202 & id. RS - b2
RO DRI FEAEN & - TH M S W W R I e 2 2 L DA TH 5 b L NRWZ L EiR
Bd 2. FHE OIGHIICRHT 208 A5 5D .,

PRI A 2 T DB MRS D RZ T & RS DB B O > v — UK~ O % - BISE I 78 0
Oy MK TREEZT =, AR THW IS - 4% - 03T <hTHWEH0T.
FIREMETHO Y MCX> THIRDBDAS - . MIEOHKE T TR Oy FEIOLEEH S A X0
LD S, F/z. Sanbuissho & Threlfal 1(1985)'*" Lu et al (1987)* 14k 4 5l BEE HE A~ ) F 45 1
PFIMIEHEMOAHPEE B U, BB S (1987 LRI BB - HRIMSERE TN O (R M5 38 512 51 2 R4 o
MADRERDFRIIIE X U B METH 7213 L RELE. RIER L KA R4EBETO
fLiEDHEDEHOWTIESROBETH S,

NI RRA - PRSSORT oK D SR & R A & shiAS i U B HIS 5 2 & T IAHI VS B h i Hb.
FENEH T H HICERGE U 7RISR - SRR R O RS AR B D A FE R I IE R JE RS s 20 2L T
o RO U R IR AR N AL U2 O & Y B HIKVE AR B0 T HE H AMEL BbhE. LaL
HEORFIC K> TEHE IS L. 20D, SThSROBREFAICOWTIEE B Ic BEfh
BRI ERHT 2 MEIMEBERODBFE I L THEHDEVWRERE X EL 2L AREL Bhh 3,

%5 R
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