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—RRICHEFLEMI O T IEEBE N F ORETIRZETE T, BB MR N T —E R
WIFTZEITED, HABOEWENENESZIL, GLOHTRETE S, ZOHBIIBTOZHHERE
W% (capacitation) &PMHENT &0 MEMEETEFEPIZIE capacitation factor (CF) OIFEARIE &
hTwd, £72, capacitation HFFIIHEHH 2 VIIRIBAMBER L BT 5 2 L 10k ) ZHERER TH K
L (decapacitation), 14, SIS 51213 decapacitation factor (DF) OBFEASTREENT
W3, BTITREROMEEBBNIIBTZEIZLD, BUSHREEERTLZLPTES (reca-
pacitiation), ¥FIZA 5N 5 Z DA MIRR CTH 5 capacitation, decapacitation D ARZ L, v
FHSLPTIEZ Vv, HEIL., COBRREMFAT N capacitation, decapacitation 12 74 5 HEEM
b, FIZIZZh S OBRICHE 2 RITTEEEEWE Iz OV T, £ FHEEEWEIA 5 capacitation
CHEERIETHHIIOWT, RICHFRA» SMTESIFEL, FOMEiEE T bOo—L LT
WV AMEIZ D W TR R 1T -5 720
E
B HIHERCRELRETFEAOEIIEEME

¥ T capacitation |[ZMEMIHMONTMEREEIC L > THXELENTH Y, progesterone YR T = A
T%< estrogen HFENIZEWTIE LD THILT %, BTFOREORHBTH 51K S L CRAM
FAVEREIC D W THET L, W& HIC estrogen WETERNTE LB NBZ AR E5N, T
MEIRAERE I 2 S N {BIX DF 2 50 CIIET 3 2 L IR D ERAZRBIBE R L. 20 &) 44
Rerb i, EVEY NFED SWREHEEEDE ML 21T ((Fr.Es-100 : estrogen #i¥
TOELE 50~100%7k#). (Fr.Pro-50 : progesterone YEFE DR ES0%iL#)] estrogen L

—181—



Fig. 1. Effect of guinea-pig uterine extract on guinea-pig sperm respiration
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Respiration was determined with Warburg apparatus in Ca-free KRP buffer at 37C.

—X— Control (bovine serum y-globulin, 2.5 mg + bovine serum albumin, 2.5 mg)

—0— Fr.Es-100 (5 mg)

—e— Fr.Es-50 (5 mg)

—A— Fr.Pro-100 (5 mg)

—A— Fr.Pro-50 (5 mg)
HIYEWNL 6B FOWRIEE 2 EE T 2 S BEEMEOBEIHS 12k -7 (Fig. 1), ZOWME
IRESLIBIZ K > THOB L 2 EREE 2 b AIET 2 2 & AR 6z, LA L, ZOWRR{EEMEIC
TR HIETF %2 capacitation &4 5 CF EHEERD S AL h o,
IR HETFRRILESL ) ZHEREOED)

BR DA< capacitation HFIIMEFORADE TH 2 RIEHND DF 12 L - T decapacitation
EH#BZEA5, capacitation I HICHEMEAEREREANIZ 51T 2 HE BB TIE % <. BFRAUATRE LB
BLEEE AT AHRELC, £62 528D TE3, f£- T capacitation DEMLFEHAREIT
EFORPFATEICHEL O MM EL L HEBT 5 & 0BlS» SR 21T - 72, MR, RAREHEIE: b
HEFORPGBIRI L WEBT 5 2 LA RD 5 A (Fig. 2\ % £ MM AR A 5 O MBI T 5
W OEHEIL, KAETI2E W TRENICEEN S 51z, Acrosome reaction %igfEE L 7z,
capacitation I2x4 3 5 RIS & M RBBRRIE L WIS Z L AVHBAL 72 (Table. 1), Zh 5 DFER
25, PRI > CTHERENEMNEZEL, IMBRBICH T IR eEE2ET e bIZ20R
HREEHEAMLT 22 L REN, ’
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Fig. 2. Respiration and anaerobic fructolysis of guinea-pig spermatozoa

a) Respiration b) Anaerobic fructolysis
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Respiration (Ca-free KRP buffer, gas phase : air) and anaerobic fructolysis,
(Ca-free KRB buffer, gas phase : N,) were determined with Warburg apparatus
at 37 C.

Substrate : Fructose, 2.5 mg/vessel

—A— unripe spermatozoa (unwashed)
—A— unripe spermatozoa. (washed)
—@®— ripe spermatozoa (unwashed)
—O— ripe spermatozoa (washed)

Table 1. Motility and acrosome reaction % of guinea-pig spermatozoa after incubation

in utero for 9 hours

Experimental Spermatozoa Motility Acrosome
No. (%) reaction (%)
1 ripe 29.3 16.0
unripe 10.0 2.0
2 ripe 20.5 5.7
unripe 12.0 0.8
3 ripe 15.2 6.8
unripe 4.5 1.3

Guinea-pig epididymal spermatozoa was inseminated in the estrogen dominated uterus

for 9 hours.
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F=F NS OREEWE & R EE N

HFORBGBRIZEL 5 BENELEMEL NV 2 585 2124 2 BT medium 2K X0 i
BEL TS AMRIZOVTIRATL 220 2 ORER, BBUBRIIMEL VT2 5 OBRBMEORA T Z &
HERD SN, ZOWHEME D Sephadex G-200 column THE¥IZER N A48 (Fr. 1) 1285
huBOEHFIREN (Fig.3) RWT Fr. I OB TMEES IS 2 L BOBEEORETE LT
TR, E#HECRIETHELL-E 25, Fro | 3BFEERIIRWSMELSEZ20VIZE A
HoF, Wk, EEMELLCELIHH SN2 EPHSrE Lo, £#2CDF 2BIZIEBRME
HedTrLMmEsNnTws2en56, Fru ] O DFEMHOEE A 7 FHEF LBV TRIL AL 2

Fig. 3. Gel filtration of the substance released from incubated guinea-pig sper-

matozoa on Sephadex G-200

0.6

0.4T

at 280 mu

0.2

0.D.

léO 160

Elution volume (ml)

Column size : 2X70 cm

Eluate : distilled water (pH 7.4)

ripe spermatozoa, ------ unripé spermatozoa

5. Fro T BBIZ K capacitation MFDRKEREIEFH IZHAFIcsh b2 &, £/ Fro TI2knfiz
HifE & N I3 RO LTI N T recapacitation &h3Z& &38® Fr. [ ical##y7% DF
EHD H B Z EHHBIL 2 (Table.2), £72 Fr. I @ DF &Mid~7 20kt TH
Boosh, Fro. I 2T 22 &2k <y AR ZBIFR AR N, —F Fr. I #. 79
Fro T o4 38R TUEET 2221080, 20 DFFHIIREIZHKT 52 L 55 DF 3 REFE M
RboZeamaniz (Table.3), 22T, ZOMT»50 DF OIS THENTIEZ DAL E VIR
BN EDE ) BHEERTHL 2 TINMLL 2 HURORE A LE L W FDFEEHEE # 5
TEILKORELZEZ A, Fr. I 13 estrogen LB TERNCEHREMIIE T L OEEX N, £/ ca-
pacitation #§F DRI IZ LY, Fr. | BHEFIHEET 52 LA M5 2124 57 (Table.4), 2o
ZEIKETF» 5 DF AiEsE+ 2 2 2125V capacitation 74 U, capacitation g 124E8Eh o DF
PREETH I LIz kD decapacitation HET LI LETRET 2D TH S, ELFEATHT?S
BREL 72 Fr. 113, estrogen U TENTREMIZHAT 5 2 L 27B0 51, DG BHIN
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Table 2.Effect of Fr. T on fertilization of rabbit spermatozoa

Ova fertilized .
Treatment % Fertile
Ova recovered

Capacitated spermatozoa 16/19 84
Capacitated spermatozoa -+ Fr. ] 3/26 11
Capacitated spermatozoa + Fr. ] + recapacitation 20/36 56
Epididymal spermatozoa‘ 1/13 8

Rabbit spermatozoa was capacitated in an estrous rabbit uterus for 6 hours.
Fr.I (1 mg/107 spermatozoa) was incubated with capaclitated spermatozoa for 30
min at 37 C.

Capacitated spermatozoa treated with Fr. | was recapacitated in an estrous uterus.

Table 3. Effect of Fr. I and anti-Fr. | -immunoglobulin (anti-Fr. T -Ig.) on mouse

fertilization in vitro

No. of ova No. of ova )
Treatment ) o " % Fertile
examined fertilized
Control 64 30 47
Fr. [ ** 67 0
Fr. I + anti-Fr. I-Ig. (50 ug) 58 2 3
Fr.1 + anti-Fr. I-Ig. (100 ug) 54 21 39
Fr. 1 + anti-Fr. T-lg. (200 pg) 46 19 41
Fr. I + normal serum ***
y-globulin (200 ug) 36 _ 0 0

Mouse spermatozoa (2.2 X 10°) and ova were incubated in modified KRB buffer
(pH 7.4) under mineral oil in 5 % CO,-air for 4 hours at 37 C.
#% Ova with male and female pronuclei
%% Fr. 1 ; 10 ug/tube

¥ ¥ fractionated from normal rabbit serum
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Table 4. Binding activity of **!I-anti-Fr. ] -immunoglobulin to guinea-pig spermatozoa

Radioactivity © Specific

Treatment {cpm/107 spermatozoa) activity
(Mean = S.E.) (%)
Uterine sperm.”... Capacitated sperm. 2,400 + 69 ** 69
Uterine sperm.”treated with seminal
plasma. .. Decapacitated sperm. 3,127 = 13 90
Uterine sperm.b). .. Non-capacitated sperm. 2,811 + 39% 81
Epididymal sperm.
(incubated sperm. in vitro) 2,973 £ 31 86
+ 157 100

Epididymal sperm. (fresh) 3,467

a) incubated in an estrogen dominated uterus for 6 hours

b) incubated in a progesterone dominated uterus for 6 hours

c) after the reaction with **!I-anti-Fr. [ -immunoglobulin, the radioactivity of the

spermatozoa washed by the buffer

¥ p < 0.01, % p < 0.05 ; significantly different as compared to the group of

epididymal sperm. (fresh)
GRERE L THIRRWHLDEEL 5N B,
EEP4E  in vitro capacitation FERICET 2 M

capacitation |45 DF 288+ 22 12 & 04T 542 51E, B2 S damage 252
BZLEHTFHOFREMIDE 4Bt a ¥ 3 L) @Y% medium 2HWT in vitro IZHF VT Y
capacitation DERIIFTEETH 3 & £ 2, chemically defined medium T# 3 modified KRB bu-
ffer H1C incubation %4 3 2 £ 12k Y capacitation FEHOKRI LT 72, 2DFER, EVE Y ME
F 12 H T incubation time DXiBIZfE %L W acrosome reaction OB A 38% . |2 capacitation
BT 6 I EREHMOBT L TCLRMEITREL LAY DIl HWAZ L2k, preincubation 1§
FARERMIZRKET 52 L 25807 (Table.5), 72, 7 FRBFIIELTHABKOERYI FO N0
LI EDFER, capacitation 3KEF 250 DF OWERECL 2L DTH L L DHEEDEZ & LV L2 %
HDEL %,
EHE ZMEEEFIEME OB s X MR
v 7 ARG EAEILE 12 a3 DF i A24REE L C DF ogEk4MafL2& 2 5, DF 380C o

BRI K> TRIET A, B (pH2.0), 704 ) (pH 10.0) WEIZIHETH S Z & &2RBD /2,
% /- pronase WU T Z OIEMIZK 412, B-amylase B TCIEELICKRIET 52 & 25, DF [F14R
RIBPLUEQEOME &/ (Table.6), DF O#E#IEFE Lo HEE. DEAE cellulose
column chromatography # & (F Sephadex G-50 |2 kA NV a@iEick DT>/, 2O DF x5V
T3@i%, %72 Ampholine column 0% S ME RKENET pH 2.6 f3E I 5E S & oKD FREME
WEABTHLZ L ,BD/ (Fig.4), iz, ¥ DF ol ER TR L 2L 25, DF &
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Table 5. Penetration of guinea-pig spermatozoa into hamster ova * in vitro

Epididymal spermatozoa Preincubated spermatozoa ™*
Treatment Ova fertilized . Ova fertilized
———————— % Fertile —————— % Fertile
Ova examined Ova examined
Wash *** 0/17 0 15/20 75
Unwash 0/15 0 6/23 26

% Hamster ova were treated with 0.2 % hyaluronidase and 0.1 % trypsin to
disperse cumulus cells and dissolve zona pellucida.
%% Guinea-pig spermatozoa was preincubated in modified KRB buffer undere mi-
neral oil in 5 % COz-air for 12 hours at 37 C.
¥ %%  Preincubated spermatozoa was washed with modified KRB buffer before inse-

mination with hamster ova.

Table 6. Effect of pronase-P, trypsin and B-amylase on DF activity of Fr. I in

mouse fertilization in vitro

Pretreatment Ova fertilized % Fertile
of Fr. T * Ova examined
Control (—=Fr. 1) 30/45 67
Pronase-P 21/67 31
Trypsin 6/73 9
[B-amylase 39/64 61
Nontreated Fr. [ 2/72 3

Mouse spermatozoa and ova were incubated in modified KRB buffer under mineral
oil in 5 % COy-air for 4 hours at 37 C.
Fr. 1 was pretreated with each enzyme (Fr. I : enzyme = 20 : 1) for 6 hours

at 37 C.

% Treated Fr. I (10 mg) was assayed in mouse fertilization.

&+ acrosome PIZEF NIPFPHICE & U TAFEAET S corona radiata 25T 2BETH 5 co-
rona radiata penetrating enzyme (CPE) MEEM4EF T3 2L 238, DF #° CPE 0 inhi-
bitor TH 3 Z L&/ (Table 7)
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Fig 4. Determination of isoelectric point of DF by Ampholine column electrophoresis
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Table 7. Effect of DF on activity

Denudation index
Treatment of ova

. 4 _ No. of ova
None 2 2 6 10
CPE (50 ug) 10 11
CPE (50 ug) + DF (500 ug) 1 1 11 13

Denudation index ;
+ the corona cells were completely dispersed
+ some corona cells were removed
— only the cumulus cells were }'emoved
CPE ; corona radiata penetrating eniyme from rabbit spermatozoa.

CPE was incubated with or without DF for 2 hours at 37 C before treatment with

ova.

W

1) estrogen IR 7-E (L KT OWFR, AR L FHFRMIEEL . ZOERKSTFENICTEET
DTNTIVIREAETH S Z LA HHL 7=,
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2) BTamBuamIcEs - T, MR T ARBE R T L iz, ZoREE e ARt 52
LhREN T,

3) M2 5 OREREME 12\, KT OESME, VIR OHIHIMER, MR EEE (DF &) A
A 5N, F7- capacitation |3HEF A 5 DF oz & v 4 U, decapacitation |3 capacita-
tion T2 DF A S8 T2 L Itk 0V ET 2 LRk shiz,

4) ¥EFHEEEIC damage %5 2 2 WiE Y % medium AV A Z 212X Y in vitro capacitation ZE%
MHaREE Z &R L 72,

5) DF 3Rz L0 ES TOMMEMEARTH V., 2OERAKTIE CPEEMEOMERRIZS 5 2
EAVHIBR L 7=,

BRXOEERERREODEER
ENVEy MERADIDEFZERESKF2MEENEL., 20RFIBEBEATHSL 2L 208D
T ZOEREBEED—>2 L L THF? acrosome IZfF7E T 5 corona radiata penetrating enzyme

RMHTAER S5 2L 28D,
S OB & D AR RFELOFLLE G T SMIED 5D LB,
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