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R EEOBFRIRREI N T ORBTRZET ARAL2EL T 6T, HEEMBNICE
W —ERARIEE T 3 B 5 A DL BRIKEEE L E & TR T RIEREZ BE T 5. 2 DB RIS capa-
citation £ MEEH, capacitation U 7= T I3HEHEE & incubation¥17% 5 2L 12& VD Z DRIERER IH
%422 L (decapacitation) HHFIHNTWD, TH|IMEEPIZFAET S decapacitation factor

(DF) 0L 2 552 BEEES L, DFPYHETEFIIEENSZ L 2R, HT capacita-
tionE VWIHIBEBIY, ZODFAPRTLVBERETIZ2LI12L0BZ5Z L 2RBL 72, T capacitat-
ionDEESHET 2 5%E UTRIBEMIZIE, acrosome reaction DHEE L, HTIER, REEEEDH
ERHITONEY, EEMIZIZRELTEbETZORBRELBET LMLV, ZhETITL
bR T & =HEE, BLORBOWS 2 EEEBEENIEAL, ZORKEEA560THY, KR
DRREEMEIEV L VI FIEIR S 5 2, MEEEBRNOEAORFOFEEEL B8, 45TLL T
DHEIRETFEHEDZREEOMRITITE L TV 3 LIV BV, FHIE, in vitrollHFVWTRKZITE
he3ZeATEnE, EHEAOEELZRF2BRVWTETOZBRRZAETCESLEX, £/, in
vitrolZ BT, BHE FMIICRI T T, KT capacitation DERH, UWTIE, ZERBROBHIC
SOBABEEL, T LEBALS, capacitation LRTWVEWVWbNhEY YRR LD HIF, £ DK
SRR RS, HMWLRFEMZ A1, ZOBALLT, ZOREAY, 7y MEHLIVETF
capacitation % ¥l 3 2 WE O MHER 2 K P 72,
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N

B8 FNREEITEHY 3 EBRORGOMET

RES 2 & D R E S AL O medium FIZH VW THBRMEL AN RIER T2 b 5 L I BEP 5,
medium |ZIXIRRRIECMFEORMEZ L2 VWL DA RA L ERE T2 o7, BIBAWIVGHETFIIR
M A7, BEARFLUVHEHE P SOLDDOATRMETRETH 72, 72, HMTREIZL5X
10%sperm/ml THLBWHERIEBO N, ZORIIH T2 ZHOBRAEEI Fig. 1 1IREh38
NThYy, ZIEDOZBHOERY Plate 1~512R 7T, T DIE zona pellucida~ D penetration
BEZ-2bDIE, 20K, ALK 2IEIEEDLZ L HPRDENL,
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Fig.1 Time Course of in Vitro Fertilization of Mouse Ova

* ova with penetrated sperm in perivitelline space

** ova with male and female pronuclei

mediumDpHId, ZHERICAXCHEL5Z, pHB OIHEVWTHLEVWREEI GBS N, £/,
BiF L MENEB SN S pHTIE, HTFDEBzona pellucidaINDRADEE L HENZ L AREN,
TUABRBEDORIIENT, BFE—EDRB 2R THID TIRNIBATEZ X TE L HBTOD
preincubationid Z DEFRZEHEL, v 7 AT I2HWT & capacitation Y BETH S Z &, R,
ZHIZET AEEMIIB~403ThH 3 2 L R an (Fig 2),

"3 Zona pellucida®proteaselZxt ¥ 2B ZMDEL & IBDZFEHE

9% proteaselZ X DT 2 L, ZDIE LK T 5 zona pellucida TR T A2 Z L3k 5 1 T
W2, m-KRBHIZEWTIZ—EDIED zona pellucidald protease iZxt L TP A RT 2 & R
W5 N7, protease WL % 1T7% 721 & zona pellucida # FT A2 EHEIZREORIZEL /2 47,
ZDE) BINIRMEREEFE 2 2 o Joo D ZKERED AR 2 AT L 22 & 2 A, HRIRIR128EM % 2
BLAELOTIE, BLACRMBRELZHERL TWEZ EARBOSE N, 22T, HRIBKROTME 4 ORERIC
IR EIRE L VEREXL, % DZHEEER Uprotease (23T % zona pellucida DML METL 72, 4,
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Explanation for the plate
Plate 1. Ova with sperm in perivitelline
space (stage I). (X200)
Plate 2. Ova in stage I (gently pressed
under cover glass). (X400)
Plate 3. Ova with male and female
pronuclei (stage II). (<400)
Plate 4. Ova in stage II (gently pressed
under cover glass). (X400)
Plate 5. 2-cell ova observed 24 hr after
cultivation. (X160)

ZP: zona pellucida PS: perivitelline space
V: vitellus PN: pronuclei PB: polarbody SP: sperm
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Fig.2 Effect of Sperm Preincubation on the Time Course of in Viiro
Fertilization of Mouse Ova

——O———-control sperm (epididymal sperm were inseminated within 3 min
after preparation)

——@®—preincubated sperm (epididymal sperm were incubated at 37C for
60 min in m-KRB medium at the concentration of 1-1.5X10¢
sperm/ml prior insemination)
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Fig.3 Change in Sensitivity of Zona Pellucida to Chymotrypsin in Oviduct
Female mouse were induced to superovulate by ip. injection of 5 IU
of PMS 48 hr before an ip. injection of 5 IU of HCG and the ova

were collected from oviduct at various time after injection of HCG.
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protease & L TldchymotrypsinZ F\3 /2, Z D#ER, Fig. 3128 &N 5 & J iZzona pellucidald,
HEIRTR, ZHBEEMET L TW L DIZfEL WY, Z D protease lZxF T AREZMEI WD L T Z EABES
HEhole LAL, HEIRBRE L IZIEZERENL, in vitroll B VW THELITE - 24X, HIFE %
IZPM SO#5%17% 5720 (Fig.5) TIERFMORBIZEL ) ZAEHED LT L zona pellucida D
protease 2T ARZFMDORPBRD SN h - /2o FTERAEA—IPED R 24 L CHEMEIZ 4R i&%?ﬂ
| U, $E0R% 2L, 20k, BRO®ER L L T TFENKEOIRESCEEDOEREITE2 ) 2 L3 k{mb
NTWaH, SEOERICHNT, FTEA—IPEORIE, MEMEERER % 2HIE L 2B IE- 2
TR, TIOEHHES b control LT 5 Z & ARIBE N, THEEOBLEIC &1 T Rk A1
tEZ LN,
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Fig.4 Change in Sensitivity of Zona Pellucida to Chymotrypsin in Vitro
Ova were collected from female induced superovulation in
conventionally 12 hr after HCG injection and transfered to

culture medium

U zona pellucidal3ZHMEIFICE/LL, ZNLULOBFIFBRAT IO ML 26856 24D, 2 2
T, ZFROFRIZEVTY, 2D &) % zona pellucidaDEAL##3ET L, protease lZxt§ 32 M
ICERBLRZ%2BYD7, zona pellugidaliﬂiﬁ‘l@ciﬁﬁﬁ%?\]LZ:BLV(L:&T%&L:, F /- AR IZ R pro-
tease lIIX T HBRMELIERL, THORBEITLZ I I &FREN,

BB ZEHEEMEOMEFEREL L TOYY AFRINREDGH

decapacitation factor (DF) 123 EMEN 2w P HESNTVWAEZE LD, EVEY M E
FEVBENBDFAV Y ANRBORIAERTH S, $72, ZODFOBRLEREMEIID N
THREFEIT R 2720 ZORR, vV AEKNZHBIDFOREFERELEVESZE, £/, EVEY b
BT EVESNADF L, B-amylase UERIC K Y HRIET B 2 & AHIRR L 7=,

KIZT vy PEAEFERE LTIV AENREOR 2 AVREEERFOMEER 41T 2 - /2, Fig.
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Fig. 5 Effect of PMS and HCG Injection on the Decrease of Sensitivity

of Zona Pellucida to Chymotrypsin.

PMS (5IU) or HCG (5IU) were injected to superovulated

female 12 hr and 18 hr after HCG injection. Ova collected

from oviduct at various time were incubated in medium

containing chymotrypsin (25 ug/ml).

——QO——PMS injection ——®——HCG injection
IR HRICEVES NWE L, discBEXAKE), Tv7+74 v H 72 BREHETHE—T
HY, PFRIISDS-KVT 7 YNT I FERKEN L T50LHESH, 2OLDIE, 7 K
FHcapacitation T 5 Z L BT A/ERE2E T 25, capacitation BFDZIBEREIZIIHE L RIT &
Lol ZOLOOEA—HEHBIIFig 7TIIRTEINTHo 7,

100
®
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Fig. 7 Dose Response Curve of Fertilization Inhibitory Effect of Fr. a-1

—300—



rat testes

added saline
homogenized
50%homogenate

stirred for a day at 4C

centrifuged

precipitate supernatant
adjusted pH 3.7 with IN HCI
centrifuged

precif)itate supernatant

dialyzed to distilled water

bufferized with 0.05M citrate-0.1M
phosphate buffer pH 3.7

CM-cellulose column chromatography

pH 7.0 eluate 20mM NaOH eluate
dialyzed dialyzed and lyophylized
lyophylized Fr.B
Fr. A conjugated with 2 %SDS—2 % 2 mercaptoethanol
Sephadex G-200 column chromatography
Fr.a

Sephadex G-100 column chromatography
Dowex 1 X 8 column chromatography
dialyzed and lyophylized

Fr.a-1

Fig. 6 Flow Diagram for Mouse in Vitro Fertilization Inhibitory

Substance Isolation

AHE L Table TIRS N AMBLEAMIREEL T Wi, £/, 73/ E#EKIE Table 11235
é hé %)0)—(‘\;)07’:0

Table I Physicochemical Properties of Fr. a-1

Composition

protein 92%  (biuret method)
sugar 4% (phenol-sulfuric acid method)
Molecular weight 7500  (SDS-polyacrylamide gel electrophoresis)

Isoelectric point pH 4.9 (electrofocusing on carrier ampholite)
1%

15.3 (in formic acid, acetic acid, water-25: 87 : 888)
lem, 280nm

s W
1) ARV AETFERIEARZLIE, @EELVOLOMELTHY), HTFBREILL X
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Table I Amino Acid Composition of Fr. a-1

Amino acid Amino acid
Amino acid Mole % residues/mole  Amino acid Mole % residues/mole
of protein of protein
Asp 8. 08 4 Met 2.29 1
Thr 4.89 3 Ile 5.33 3
Ser 6.26 3 Leu 10.03 6
Glu 10.67 6 Tyr 4.21 2
Pro 4.52 3 Phe 5.07 3
Gly 8.22 5 Trp* 2.19 1
Ala 6.97 4 Lys 5.84 3
Val 7.07 4 His 2.20 1
1/2 Cys 1.80 1 Arg 3.9 2

% By ultraviolet absorption method

10° sperm/ml BB TH 5720 T AIZBWVT HHS »ITHEF L capacitation 2 U EE L THD, £
NIZET BEFMIE35~400 TH A Z L 2B 20 mediumDpHIZZHEHRIZAE CHEL, Kl pH &
8.0Th o7, LAHL, pHIZL > Tcapacitation IHEEZIITH 5T, T Dzona pellucidailih
R Hregulate SN TWABZ EAHBHL 72, /2, HF inseminationfRICIIDRMERESIHE T 22 L&
2, IHREERRIIC K-> Tid, SHMEELZ - 2VLOPEAETEIZELHS2 L 4D, BRAEO LV

D ARIRAED R AL L A,

2) P9k, BFMOSBIZELZ Y, BOZRREIREIZEBL, DWICBHEETE L 2R, L

7L, ovum donor iZPMS £EBHHEE L /2358 in vitrolZIRREEET 2111, MR RFsH
BZE LN, TORMEEOEKIZEE 2I0D aging TIEE L, NFHROKE %X 3 ZHEOHIHK

BTHAZEEEENII L X512, ZDEIHIXzona pellucida® protease iZxt3 22D 7%

RIIETEITEbNTED, 2HFIBLEAROBBTIHHILEN TWEZ & A TRBRSh, IPDRIFEE
FREHOD Sk 2 B 72

3) Iy bEHLD YT AMETFD capacitation I T 2WEOMBEH L AL, 7 FE00, FE
BpH4.9, 4 %O EVEAELHEEL 2, 2D DI, —Hecapacitation L 72T O XAFEREITH
HL & %, $fcapacitationZ repress T A3MWE LA L T/,

AXOBEKROERE

7 AESNS RO KB A R TV T, Z0REHVT v FEA LD HEF capacitation #H]
BT APE OB 1T, S TR7500, HESpH4.9, 4 %OBAECEAE P HBEL /-,
o TARBLIEFELOMEDI 2D ERD 5,
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