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STUDIES ON THE MALE INFERTILITY

—ACROSOME REACTION OF HUMAN SPERM INCUBATED IN VITRO—

Hiroshi Oxkapa
From the Department of Urology, Kobe University School of Medicine

In 1981, P. Talbot developed a triple-stain technique to estimate the number of human
sperm undergoing normal acrosome reaction in fixed smears. In this method, live and dead
sperm are first differentiated using the vital stain trypan blue. Sperm are then fixed in
glutaraldehyde, dried onto slides, and the postacrosomal region and acrosome are differen-
tiated using Bismark brown and Rose Bengal. Slides are examined at 1,000x with a bright-
field microscope and assessed for the percentage of sperm that have undergone the normal
acrosome reaction. Using this method we examined (@ the time course of the acrosome
reaction of human sperm incubated in mBWW (2) the influence of human serum albumin,
the calcium concentration of incubation media, Ca ionophone A 23187, and trypsin on the
acrosome reaction of human sperm and @ the difference between the percentage of sperm
undergoing normal acrosome reaction of fertile and infertile males.

We got the follouing results: @ The percentage of human sperm undergoing acrosome
reaction increased for the first six hours of incubation, (2) Without human serum albumin
the acrosome reaction did not occur. Ca ion could be one of the triggers of the acrosome
reaction. Ca jonophore A23187 and trypsin induced the acrosome reaction in vitro. (3 Sperm
from oligozoospermic males, especially poorly motile sperm, could not undergo acrosome

reaction so easily as sperm from fertile males could.

Key words: Male infertility, Oligozoospermia, Acrosome reaction, Ca ionophore A23187,
Trypsin
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L, ChboREEEAROEEIc RISHEZEL, &
FHEMSALEL T L0, —BEROBTEAL—F
—VICRETE ieh ot FER, KREUEE AV
T acrosome reaction ODEHZETREN: HEL LT,
198141 Talbot BIC X » THRE S IBF D triple
-stain technique® #%[5F LT, in vitro THEEL I
t M F5F D acrosome reaction &\ THBERL D
CREBRAIBE LNt e CHRET 5

I. E@pikst
HRELE MNRELUHER

1. triple-stain technique
1) SEBHH

(1) HEK

BEEWK £ LT mBWWH# (modified Biggers
Whitten and Whittingham #, Table. 1) &\
7o Bfa WA FE B IOWERETY T 58
human serum albumin (HSA) #* [\ 7 albumin
free mBWW ¥ % I\ 7.

2) BEER L RO

7 BFoRETKLEBE T HEMEHRRERC
A EXhT\w5 8% glutaraldehyde in 0.1 M caco-
dylate buffer pH 7.4 % f\ 7.

) FERIUTCRT3ERTHS.

Q) vy v Fr—Y@ag Trypanblue % 2%
wiv L7c% X 51 albumin free mBWW Tk
L.

(ii) €x=nr 2 735 v v Yumig Bismark brown
FREA A vKTO.8% 7B X5 IcH@EL, HCl T
pH % 2.0 kLt

(Jii) m =X ALYy Rose Bengal %
0.1 M tris buffer pH 5.8 0.8 % &7 5% L 51
L7

WhoRIED Sigma HRAEH LERYERC
R hi.

2) triple-stain technique 1T X % PE¥rks T Yuts

) FIgE (rY 2T —Ref)

albumin free mBWW ¥ T3 [E ¥tk L7-FF%r
albumin free mBWW ¥ T BRE L FIEERKY
EBT 5. ChIREBRD M ) v 7L —RE R 2 N
37°C o water bath HCIEREC 155 MK @5, =
Juz albumin free mBWW & Inz iR < it A L7
#%, iR, 250g T®EILL EEEKKE v I TR E,
Wi 5t L CHEE albumin free mBWW ¥5% jnx
WL, BiR, 250g TEELA. ZOHFE LB
WHEIT I D ¥ TOSF LRI, 3% /s

35 19854

Table 1. mBWW ¥ o#l5!” (albumin free
mBWW i3 HSA &% 7c\)

content a/l
NaCl 4.910
KCI 0. 356
CaCl. 0.189
KH.PO, 0.162
MgS0,-7H20 0.294
NaHCO, 3.000
Na-pyruvate 0.028
Na-lactate 2.416
Giucose 1.000
Human serum albumin  35.000
Antibiotics stock soln 1.0mé

mOsmol 308

L7 AF e FRIERKY Iz, 0°C kKB TH 4405
MEET 2. &5 LTEEShIBTRBS + v iK%
mx, iR, 250g THEEL, EETERGEK HE
A+ kP BB L. C DRfFR 2@ HET
i X hEERERE L. CokBETY, 4
BoOPA + K THREBL acid cleaned glass k3
—ZBH, L COKELc CERTHRZL, £—
BT OBRFEARL L.

(2) E2agts (EA=L 2757 w5 )

TAH, OBFREEALAY, 40°C DR~ 7Y
BT TIEREC 5 SHREL, ol biofivf + vk
TRH/WCAKEL, REDOKGFERL.

(8) #3Ptn (m—A~NvHAY)

EREARBES RIS CERL TREDIK,
25°C D r — XXV A R ER T0~4050H Bl
oo DWT, ZORGERY, B A KPP TR
KLtk ER =/ —ARFITHRK F>vrv
THERBL, WY ORE MK E R, resin &
cover glass & X » THAL, KAEXRLZERL .

LA EAY triple-stain technique 1 X 5 ¥F4ufads
Th5.

3) triple- stain technique o JFH

BIREO MY Ay L —REmO BN, £RTE
ERFEFORDFTTHS. Tihbd, MREOLY
GHEAMR I T B ERSTRBE I I WD, AWIE
Yk e B T LB 3 X O RE A B i Y
BIhs. $2, HIRAETE, CRARALI TSV Y
1= X b postacrosomal region MR,

7 — A~
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VI X D acrosome 2 v 2 b BT HRS.
plasma membrane ¥ X% outer acrcsome mem-
brane A &} inner acrosome membrane DFFL!
L7: acrosome reaction PEfE¥K5fiL acrosome 7%
R hioio.
LI _Exfi~<#: triple-stain technique 12 X - THtdh
Fohs ¢ EBHOKTFEHERAC KT (Fig. 1).
@ 4FF T acrosome reaction &, b b
KT iz acrosome % 5F 3 5 % DI acrosome A%
¥’ 72, postacrosome region P3REAK, tail I%
Yy srkeBet s, @ T T acrosome 4% -7z,
T /ed> b acrosome reaction R, acrosome
(XBEP HRFTH Y postacrosome region (14 &
2, tall RWE v 2 FE S, FLUCERETL
FUASYTN R X o TRENBID D » THRE I
QIEHIET T acrosome %HT 5 $ DI acrosome
MR EIT, postacrosome region i BB,
tail XERBYEINS. @ FEWEET T acrosome
Rl DD acrosome ILFIC BT B,
postacrosome region (TEBE, tail (FEfc
pEING.
EBEOYIAGIA (Fig. 2) KRXR T 5.
7e¥s, acrosome reaction PRMEEL, BEEETK
(400~500) = *t3 % acrosome reaction BEH:EET
O EEx (%) wTERLE. bbb acrosome
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reaction pE#:K (%) =acrosome reaction PEHERs
TR T 100

2. in vitro |2 &51F k% EF acrosome reaction
DEFHHZAL

(it4)

HE | ELUNC TP EERIH, Fri, T0FE
PRSP TH %S fertile male D5 BT varicocele
testis HMEL, Kkdic  Ureaplasma urealyticum &
DB (LLF Fertile Male &33) 5 &nbE
BT

5k

By (Fig. 8) @iRXhTuw5b. BFHICTHEK
B> v — VHRICEIL, Bl (25°C) TH30 D
Mg, oy, o—REBrRE (BRE,
BTRE BTEHE R il Z0o0b,
albumin free mBWW %0z, 2R, 250g THit,
LKA v T COREIREL, WBCEE albu-
min free mBWW %z 8838, RECEL BREY
SEE DB L CIRGREF R LA, 25 L TTE
KR, AF74vA AL TDO mBWW o
micro droplet diz, KT 10x105/ml &7c’
Lowrmz, 37°C, 5% COq, 95% air @ CO: in-
cubator FITEEERBHIAL 7. —IMOEERE T
R2%BHIART O acrosome reaction DEEMEEROEEC
frXhrc. BEEBAMAEL, 2085RIE, 4BERIE, 68

collect semen in sterile tube

!

liquefied Jat room temperature

r
semen analysis
semen volume
sperm concentration
sperm motility
spermiogram

1 *
washed with mBWW (alb ©)
three times (250G, 25C)

sperlm resuspended in mBWW

|
triple-stain technique

estimate the percentage of acrosome-

reacted sperm before incubation

(> mBWW : modified Biggers Whitten and)
Whittingham medium

Fig. 3. =

%

|
introduce sperm in micro droplet
10X 10° sperm/m&

mineral oil

|

incubation
(37C, 5% CO,, 95% air)
l

triple-stain technique

|

estimate the percentage of
acrosome-reacted sperm after
incubation

D B
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post
acrosomal —
region

il

taill —
i
|

live sperm live sperm dead sperm dead sperm
acrosome reaction (—) acrosome reaction (+) acrosome reaction (—) acrosome reaction (+)

Fig. 1. triple-stain technique THDHTHI D 4 EHOKET

-’

Fig. 2. triple-stain technique i X % D Yuta

143 acrosome reaction BEMERETF
T RTERE T (x1,000)
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FEHE, 8HMHIE, HLU12MH K CO: incubator
I v—BRET ML, ch#% triple-stain te-
chnique THMB L, £RRIZ &L D acrosome react-
ion BBMERE L. TRTCOHEFRIT duplicate TH
Zhbh, ETREOWEL Makler OHEY 2 X
b, BTFEBRONE LM KERERMIREEH
Fi TR I M- B.P.P. 30 It X » 7. varicocele
testis DFMT, ML L LV contact thermogra-
phy® T X b, ¥sifich Ureaplasma urealytioum %
ERSECHEELLHEY K X VREL.

EB

(@ acrosome reaction [BM:SRIT BEEBHIAEE 6 B
MEXCEHEL, To% 2RHTERBLED, D
R LT o

@ #EHEBBIA®FT Tlc, acrosome reaction [RfE:
WFR3 %A Lhic (Fig. 4) 2%, ThitBhddfeic

(%)

reacted sperm

percentage of acrosome

FI X b acrosome reaction 2REIEFO 3 B
ZolcZ EERL TS,

3. in vitro [T ¥ 3 %&%$ET acrosome reac-
tion CILEEFED albumin EEFOR/E.

€S )

Fertile Male 3 &DEF.

i)

albumin free mBWW &, Human Serum Al-
bumin (HSA) #1.8% K XU, 3.5%¢7tn X5k
Mzt mBWW T-57,;vi{r TR micro
droplet »{EBlL, FhFhic, LEEEFLRTE
EEAS, 10x108/ml & 7% X 5L Tink, 37°C,
5% COz, 95% air HhCHEEL, acrosome reaction
B RORRNE LY R L.

(€3]

@ albumin free mBWW thCERLETF T

% mean x s.d.

incubation time

8 10 12
(hours)

Fig. 4. in vitro mBWW TCEZE L -8EWEF D acrosome

reaction DOFEREZE(L

reacted sperm
8
S =2
1

N

(=

?
]

10% -

percentage of acrosome

O—0 albumin free MBWW
——e 35% H,S.A. mBWW
*--¢ 18% H.S.A. mBWW

1 ]
6 8 (hours)

incubation time

Fig. 5. albumin ¢ acrosome reaction ¥

XETHECo>\WT
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acrosome reaction (L& Z Hich o,

@ HSA BE1.8% B L03.5%HE D acrosome
reaction DM Kz, FR ZXFDHLh it ok
(Fig. 5). AEERE X paired t-test I X o7,

4. in vitro | B3 5 #kHF5F acrosome reac-
tion [ZX3F 3 Ca A F v DRE.

gD

Fertile Male 4 Z0F

©:2-)

2574 vAEL4ALTD Ca free mBWW TCfERIL
7= micro droplet i ¥EERETF% 10x108/ml Lin
5X5winx, 4BH preincubate L7=%%, micro
droplet vhic. Ca 1 F vHIRKEE 2peM Licb X
S5EmML, 0D acrosome reaction DFEEF
RE{LEFE L.

€=

Ca A1 # vEIN#E, 304 T acrosome reaction [
HEEFIx Ca-free FHT N 2 Zic #hn L 7= (Fig. 6).

5. in vitro |2 5 (¥ B K&IEF acrosome reac-
tion [CXfd 3 Ca ionophore A 23187 DEIE

)
Fertile Male 3 Z0EF
@FHPD

Ca ionophore A 23187 (Eli Lilly #) %#100%
ethanol THMEL 10mM o stock solution & L,
Zh% mBWW CHRLAMEE D Ca ionophore
A 23187 H &L BEERORER U .

G

RS 7 4 vAEAALTIR mBWW CfER, L7 micro
droplet FRARETREN 20x108/ml tink k5K,
Rk FE %, Zhic Ca ionophore A23187 %
RBWBEE 0.5 M, 1.0 M, 2.5 M, 50 M, B IO

35 19854%

10 M E7cn X3 ciRmL, 304, 6043 X004
#£0 acrosome reaction MR EFRBE T Lk
##af L 7=. normal control ¥ Ca ionophore
A 23187 %% 3 ethanol DR BRAREE. 1% & 7t
2r5imeic mBWW & L7 Fk, TXTOE
BB fEREEF TfTiobhie.
HER
Ca ionophore A 23187 #ijn# 90 4@ acrosome
reaction BHRIIBRELRIEIEEL, BEKF
HThot. %h, 10pM FHRinFED acrosome
reaction [T normal control DH3{ETH -
Jo (Fig. 7).
6. ir vitro [ ¥ 1F B kB F acrosome reac-
tion [IX3T B trypsin DFE
48
Fertile Male 5 &0+
#FH
trypsin {3 Sigma #H5% 7.
013
RS 74 VAL ATRER LA mBWW o micro
droplet Fz 10x108/ml EFBEL D X 5k
LTS T2n%, 304 [ preincubate Licd
%, trypsin % 0.1%, 0.2%, 0.5% B XU 1.0% &
B X5EML, £DHD acrosome reaction [
HRD BRE T L HBRET L 7.
€= 9]
trypsin {XRERFFHIC acrosome reaction %35
L1 (Fig. 8).

I. ERREIRRET

HEFik NEHLURBR
invitro L BT EBNBOTNERERF O

£ Ca2+2 uM
oo %
g a ' o——0 mBWW (Ca free)
0 -,

© R o——ae after addition of Ca
g % 30
|
o+~ |
© 20
o)
£
o 101 —o0
0
[
o
a

o " T T T T
preincubation 1 1.5 2 (hours)

for four hours

incubation time

Fig. 6 Ca 1 4 v® acrosome reaction ¥ 2IFTHE o\W\T
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Ca ionophore A-23187 concentration

90 (minutes)

incubation time

% o———o 10#M

£ A——4a 5:M
® 0 At 2,5 M
13 % —a 1uM
8 o——00.5xM
o g e——o control
3]
88 15
- O
(o] L
o
) 104
3
c
]
5 5
o

0 1
30 60

Fig. 7.

TEER O\WT

trypsin concentration

—e 2%
o——0 1%
A——4 05%
b2 0.2%
—a 0.1%

)

w
o
1

i
o
]

-

O——0 0.05%
(VA x Control (0 %)

Ca ionophore A23187 ¢ acrosome reaction &3 XIF

acrosome reacted sperm
[
S
1

percentage of

120 (minutes)

incubation time

Fig. 8.

acrosome reaction [EMER% BETFIERER XU TFE
BYR i BBRRT L .
©:173)

TMEBELS ET% 5 7 4 Y44 AL FD micro
droplet ¢, 37°C, 5% COs, 95% room air ©
CO: incubator T EL, K3 Hifkic triple-
stain %3 Z 7c\» acrosome reaction [EMEER% HiEE
L. BERRRITHER (Fig. 4) offREEE 2
6 IFfIBEE & L.

%)
NFIT P AEEF MW IRBR B FRES K BEEE

trypsin > acrosome reaction (¥ T3 EENC >\ T

ED S LU TFRRTENLERSN L1085 TH 5.

azoospermia FEBY, $ETFIEE 0.5x105/ml LI To
BEZHETIEAN, wmotility 230 % OETFEIE, *
BOWTh SR T B TH - TiEBl, B X
OFHINEE, NEBEEEELE TS b oRR
L7c. normal control & L T Fertile Male 540
BFEe®RALE.

GER

RNFEE LI 1B B BTFRENCLTOIEL 40
O group KA. EERTFRERE (N BT
BEE 45x105/m] [k, Z¥EFE grade | (oligo !
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D HBFRE 15x108/ml Ll E 45x108/ml ki,

ZHETIE grade 2 (oligo 2 ) : KEFIBEE 5x 109/
ml DI E 15X108/ml K, ZHTAE grade 3 (oligo
3F : BTFEBE 5x108/ml #R¥. /%, normal
control ¢ Fertile Male 5Z%¥ FRL LTCERL
. GRFRIEEBIE BITA K BED acrosome reac-
tion DEEMERY BT 5 & (Fig. 9) 1. FEELNE
L ORI EREELInh -7z, oligo 1 #, oligo 2 #
B LW oligo 3 W EEEME D acrosome reaction [
MR FHCHLTARCEN >/ (p<0.05). 2.
NEEOIZEBE D acrosome reaction BRI oligo
1 3, oligo 2 £, oligo 3 FICH L THERELE» -

7= (p<0.05).

20
154

101

percentage of acrosome reacted sperm

2 1,

.

3%

3. oligo 1 FDHEEMD acrosome reaction [F
3 oligo 2 B, oligo 3 B L TEECED
-7z (p<0.05).

4. oligo2 L oligo3 FEL DIFEK D acrosome
reaction BRI EEZIL -7 (p<0.05).

= DEEM#HEIL Wilcoxon rank sum test &
27,

KRB O EB RN K SRIEFI LT © 4 B4
W Th Zho RO 6RE % EH D acrosome
reaction E{F% B 7z (Fig. 10).

group 1. sEEHF0% KD 175

group 2. EEIFR20% LA E40HKIG D215

group 3. JEBHER40% LI 605K D 366)

%fl meanzs.d.

Ghr 6hr
incubation time

19854

Fertile Male normozoospermia oligozoospermia
grade-1
36

no. of

. 5
patients

39

oligozoospermia oligozoospermia
grade-2 grade-3

26 7

Fig. 9 BTREFI Zte, fertile 35 XU infertile male ¥§F o acrosome reaction >\ T

E %

00 i
g % 20 %ﬁ meants.d.
e
o] 8 15 Ohr Ghe
% g incubation time
4 0 [ FI'
) 10
3
&
e 57
3

0 { 4 } &

Group I Group I Group 1 Group N

motility (%) (~<20) (20~-40) (40~60) (60~)
no. of 17 27 36 28
patients

Fig. 10. ¥FEBEIR Pz t- infertile male

¥ F D acrosome reaction 1ZouT
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group 4. EEHR60% Ll L0286

group 1. D6REMH] 8534 D acrosome reaction [
HRIZIEHO 3 T L TR ED - % (p<0.05).
group 2. group 3. & XU group 4. ORI EE
2irieh o (Wilcoxon rank sum test).

% z

in vitro G, 1=k %X TMPA? 2 BWW ¥&® o
X 5 i BB P CIE LR O ¥ T 1i© acrosome reac-
tionZ BB IR AT LIXFMOERTH DM, 2D
acrosome reaction B3 5HRILE b BEED
NARAR—RDENEy I EONYERWTRE
bhT&hk. Zhit, EERBEEE O acrosome 2{74H
EEHSEPUS THBEMGE s L OXEEREY AT
AR L OBEC L - T 5. KERBHY
B FEF D acrosome reaction DEEEL L
Tix, “hE ik FITC-RCA #7806 H
FEIRTHWS. UL, b FEFEPE 5~7¢m &
NEWIEDEBE VRN TCEDROEE TS E DL
B ENTEhholk. TOLDELRFERM ¥ 7k
EERNBTFEREYHVCCORERN IR TE 1,
Zhbik, BRCAHEOKRIRELYLEL TS D
DThbH, EENEITER IR Y BHE
L35, Fim, Zhbik acrosome membrane ¥ X
U* plasma membrane A Z - B MEHETSH
OTHBH, WThd BELEHETFE HRELT
Bicd, FEEHET O B IERRINT &£ Uik 21k
(acrosome membrane D) FHEL T 50D,
Ho acrosome reaction & X - T acrosome me-
mbrane 35 X plasma membrane ZZ{t% 4 Ui
D D DHFIHEEECH - 7o triple-stain technique
X, ThODORREMBIRTHHET, b SvIn—
%R X D EET EERBTORDSIHFRET
bH5.

spEnafic B2 24 <, acrosome HE V72
CHE ST bDERE Lo b DX KA
ha, #2303 DEERMIBVWIcr - XXy
DRER » M X o THEDPDIELDEDD - e,
Ry b ZECBRETRERMEYREL . ok, S
® normal control ¥, varicocele testis Z&T
BEEDREES Ureaplasma urealyticum [R1¥% BED
BFaMB¥He RELr BT HAR BV LoH
462D B A3, ZhbZFRMIs\ Fertile Male
BFreL.

in vitro, mBWW RCEELLIEFD acrosome
reaction [EpEERAEEC 2D & (Fig. 4), 6B

B¥ CliididL 8K B ¥ CTREERBEE L, LIS
L. ZHhiX acrosome reaction I LT3
BT #m L Ty A3, acrosome reac-
tion [BHERETIX—RREC SERERT T viability!® HpYETF
U, ZERL T R TFH S BRI A LT
&, MENORHACEECE L L X b L HE
Iht. Fih, EEBMAREC d acrosome reaction
BB TFH 3 L RoNA D1y, HEBFIERERT,
BULERIEY 8 BT/ » T BT, YBHNI X5
acrosome membrane BERFNELETHIDOLE
2bhs.

in vitro CHBELI-ZXEEHYWE FD acrosome
reaction [B#E3iY golden hamster!?D40%), guinea
pig'® D75% & DB e P TI320% LIERTH
~7c. in vitro TRSF%EE3% 1 acrosome reaction
BRI IRDHIHICIE albumin AUERTRTH S
CEDRHBRTVBH, Lhind 2 H =X AR albu-
min PESETEREBE LN IR TV, EE
DOEATH albumin free DEERZERLLBE
I acrosome reaction IXFRZ Lg%, 1.8 %%
X003.5%D albumin (H.S.A.) RO
WA,  acrosome reaction M[HE & RBREC
FHEINTWI 2R, Aitken 5P D 3% B IV
L8%ED H.S.A. RAWEEEFAKORET,
BEKFEIRbhhote. LL, BER—58S,
FA—gRED HS.A 2HERALTY, WFEOr,y b
& b acrosome reaction DFERICEND D & DHLE
bALA, ZhRDOWLWTHELW 13, H.S.A 0
fraction V 3¥—D & v 70X Titind, ¥EE
DFMHD D, TRBMESDEDFEREFBEL T
5. ¥l ko~ ARZ—¥5F% /- acrosome
reaction DEZE T, Bovine Serum Albumin (B.
A.S.) o fraction V %} L7 b O% albumin &
LTERTHRIE, RRERSh T35 BS.A. BE
D 1/8 T, FARED acrosome reaction DFF/AH
HWETH ok EHEDL TV 5. ThIZEE #R%
BT 0BEEIFHE EH Sh 5% zona free
hamster egg %ZFIf L7 sperm penetration test
(S.P.T.) D& ERMEDEN albumin DOREHET R
BT EDVEDDELERRL TS, Tiebd,
S.P.T. o—EfL L TD acrosome reaction &
5, BRYEX DI, FBRE L TYA sperm penetra-
tion CENRAOIh BT LITins.

Ca 14+ vEESERWEER CHRERETEYERLL
BAIZIY, acrosome reaction (X FE D Tehote
(Fig. 6). i3, albumin LRI Ca 1 4 Vit
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acrosome reaction FBREREMHERARTHHENS
HEROB|E® L—HL Tl 485H Ca 14 v%
& FRVIEERK T UK T % preincubate Lo,
Ca 1 A v2¥&inT 5% & ERIC acrosome reaction
NERINF. 2R, albumin ® Ca 1 #+ Y&l
Iz X - T, acrosome reaction @A L55C
ERRLTRY, BTEBEERO—BETHHIO
acrosome reaction #FHMLT S L%, ZEFH
OISR EBERDZEN T { It h zona free hamster
egg R\ ST IR BERVIE A & S DIRKRER
2530 LH/HEIRS. Ca ionophore A23187 %
Ca 41 #VEHETIR, 7vW, ey, 9%, =
Ty PP L b REFIOE acrosome reaction HFH
RX¥3. SHEOEE (Fig.7) T, Ca ionophore
A23187 3 0.5 pM~10 uM O#iEE CIREEIFEC,
acrosome reaction #F #&L /. guinea pig ®
boar D¥EFDE AL Ca ionophore A23187 & Ca
FET TR CERHRIMETLCLE > e MET
EBRMNET TS S Lk e ode. ZORER
Ressel 5221 X ¥ guinea pig % boar OREFIX
FEE9f#%® LTk, Ca ionophore A23187 T
$FaVYFYYAND Ca 1 4 vORADEML O:
EENPEMLE RE LTCO RS Y, EBEIME
T ahie PEFRFGN RENEREOVWTAT
AR D EHE & hT\5. Ca ionophore
A23187 i3, 4fEcZbiRzl, Ca o influx
THEMIEDZ ML TS, Jamil®™® OEFHER
e X B RFEC AT 5 8% JhiE, Ca iono-
phore A 23187 (IRTHHE D equatorial segment
BRI D plasma membrane & outer acrosome
membrane & vesiculation & I3 EMEL
TWb. ZOR BT -k Zhiz, EBHEFHETT
acrosome reaction %3} U7z BFEOZEL L
LCT\5%. Ca ionophore A23187 2\ \ineb 2 % =
R A & » TEF OB EFREO & 5 Bk & o
1%, HE O Tikic\ A3, Ca ionophore A23187 A%
phospholypase A. DEfJ17¢ stimulator?® T2 &
ExE N, WBFBCHEZET % phospholypase %
/LT acrosome reaction %R L T\ 5 WM
HbHEEZ LRI

IELED 2 vy MR EEFC X o T acrosome
reaction ¥FRHIWIRAANRINT VB, tryp-
sin 13.0.05 %~ 2% oM@ CREKEEC e BT
acrosome reaction ¥FH L7z (Fig. 8). ¥4, 2
% trypsin JRiNC X b, BEOKE FHETCIZE
A & acrosome reaction PRI Lt EXRTWS

38 1985%F
HEBAIARE 120 4 L\ 5 B e, 32% OFF T4

acrosome reaction i3I L7. ZhiX, trypsin
iz % acrosome reaction DFBREIEATHD T LER
LT\w3%. Perreault 5% i} guinea pig ¥Fo
acrosome reaction {Z7#z\ >3 % trypsin inhibitor
DR EE B, trypsin REEBETECFEALTE
b, acrosin KIXEIELis\WEBNTW 5.

PEREETF L fertile male FFF% in viro T
232 U7-B80D acrosome reaction BRI HEL
LA, FRINFEOMICERENRr oI, 0
Z &it, NEORFILFEHDOETF AR acrosome
reaction RIEEI BT, FRC\ S ZDEH
DAT » 7 ThH%, BTOFERERBROEEE, &
FORNDORAY, BEMOEREED S WIZRAL
POBANUBTF R EXTNEOERC /> T B 30Dk,
Exbhs.

ZHTIED 3 B acrosome reaction [REEZKAI
Thb FREX D{Ed -72Z &1, acrosome reaction
DEZINIZHETEEAOFEELZRRL T35,

TEBER Fo in vitro @ Fi}5H acrosome
reaction [BER%, EBERFICKRIT 5 & (Fig. 10),
FEAEBARARE OEBY R 0D RIEDREFIDOTHT, 20% 1
LEDIERIDFEL b 6 REE]EEEH D acrosome reaction
BHERIARCE» . T, BERBIEROES)
EREVCETR, LV RBECHVETNEL,
in vitro "G acrosome reaction R I¥BHZ LD
TDLDHEHETH D Z ERRL T 5.

Edwards 52 3, IVF+ET (in vitro fertili-
zation-+embryo transfer) L X5 & RDOF 1HBO
BIBI% 1978 HE L TR, = —r » ~EEHT
—~AFFYT, T AYAOEBRTERESH, BIb
PECEWTD R CccrbhTns. IVF +
ET wawl, 5E6EMROED EOBVHETI,
ZTOR N BEE ThT W52, Mo EiRe
acrosome reaction BRI AEEMN, ZoFEEOO
EDRBHL TS,

IVF+ET % ¥&Z/ldic Hicbh, IR in vitro
TEE LK TF O acrosome reaction % triple-
stain technique KX D F = v 2THZ LT, ZOH
BERDS 52T, TRBSRYALEIRILDRD
BROBPBEZBEELDLRS.

LIk, triple-stain technique (3455172 B
3, HEERIC acrosome reaction DEEMN
TETHBZ L LY, MEOKFHAERFOAZ ) —=
VIZDVEDELT, EHLDTHREEL R
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triple-stain technique Z M\ Tt T acroso-
me reaction BB LR,

1. mBWW ik 5EBH IR K6 BETix
acrosome reaction EMRETFOLISIIEHE L.

2. human serum albumin % & % fo\EEERK
T acrosome reaction (3#5Z Bighotz. Ca 1
# v, Ca ionophore A23187, trypsin iZi% acroso-
me reaction DFRIEAVSAD LI,

3. TEBERTFDS b TEZRTEREOBTE
BIRH20% AT 0¥F % Fertile Male DfFICHL
T acrosome reaction #kZ X¥ 5 Z L BRETH
sl LD ERPEEO—RE i » TWB FTHEHED
mhie.

RERZBICHY, KIBMIBHTL L CICERBIEBH Y
iU REIAHBRERCEE S ABRHMOEERLET,
FICARARICHE U SR 3 7278 & & U 7o FIR kB %
BUCHRBT 5 & L b IR DI R0 B BOEEEFIC
12395 BV 3 8
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