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Inhibition of guinea pig sperm capacitation.
the acrospome reaction and sperm-—egg fusion
by di-propramolol in vilro':?

ZHONG Cui-Ling, GE Ren-Shan, SHI Qi--
Xian

(Famiiy Pionning Research Institute, Zhejiang
Academy of Medicine, Hangzhou 310013, China)

ABSTRACT di-Propranolol (Pro}, known 1o
have spermicidal effect, was evaluated for its
ability to influence capacitation, the acrosome
reaction (AR} and fertilization of guinea pig
spermatozoa 2t non-spermicidal dose Ievels. A
concentration—dependent decrease in AR and the
whiplashed motility occurred in Pro as lfow as
0.05 mmol/L. Pro 1,0 mmol/L completely abol-
ished AR, followed by the Ipss of sperm capacity
to penetrate into zona—free hamster egg. Pro
exerted its inhibitory effect of AR primarily by
restraining the capacitation stage of sperm but
at Pro 9,5 mmol/L by blocking both capacitation
and AR stages.

% of AR of sperm preincubated with iono-
phore A-23137 0.2 pmol/L was significamly
higher than that of the control, but- markedly
lower at Pro >¢,05 mmol/L, implying that Pro
prevented sperm Ce®* influx. Prenylamine was
also found to inhibit AR potentizlly and enhance
the action of Pro against ionophore A-23187.
Furthermore, Pro inhibition of the fertilizing
ability of preincubated spermatozoa was antago-
nized by cAMP. Pro 0,5 mmol/L even ceused
the egg vesiculation, The reversibility of the
action depends on the dose and time of sperm
exposure to Pro,
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These findings suggest that the inhibitiory
effects of Pro on guinca pig sperm capacitation,
the acrosome reaction angd fertilization may be
the mechanisms for its antifertility action,
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FHx. Pro( 0,25 mmol /L) FRal k) cL ik iR ws T Tk
ERMRRMEE, BFES cAMP i, Proilly
FReEMHATEES Hker, fFRAREER. KR
357 Pro fE W B 225 1 F R AR R,

XMW EERMR BT BETEREE T &5
PR

L & 258 T tdl-propranoclol, Pro) &
B AT, BRNAEFEFNT
Pro {7 R E @R # T £k ¥, AN Pro KX
B FEER, EAEHBNRBEER®D.
{BRA 3 Pro AT 2 BT E BERN
FRHE.

W FLEh M0 T (E 2R BT 2 R SE R BR RO TR
ERE., FEEREERNA, BTFREE—EFZE
B A P, T 7 Ce® {RELRE
BRI AT B — ", AXCIEBRET
FERF T IEF M E Pro XM FHRRE, T
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MATERIALS

. ¥R (prenylamine, F& LR A H
ME—HI5 R, FIMBRM. AR, Fn
WEEEBSA), N-2- 87 EREB-N'-2-7 3t
B (HEPES) %g?ﬁﬁi Yonophore A--23187
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¥ Pro X7y Sigma 72 5, RN (DMSO) %
FE ™ AR ®%|. A-23187 F DMSO ig. s
B B ArERE,

HFiRaEEFE FRAKR ML Ca® F/h
3 BEIE 3R 3L (CaP-MCM)*®, #4 i HEPES 20
mmol /L f pH F23z,
FTHREEHE FHAERE., cRBRFER
BWWD, s ard A Il R E
{(Nalgene, 0,7 pm>,

HFmE s AR (hE 800145 g) s
RIHEHE, TREBEHNHAHE1IX107-3x
10THF/ml, CRMT FAL REE THH
HEBREE3RIE,

METHODS AND RESULTS

HMERMFERDMEEESOER =
BTk R R 34T, BT 44 Pro 0,05-1.0
mmol/L ) CaF-MCM 1 37°Ci=3 6 h, RIS
A CaCl, 2,0 mmol/L, 15 min 5 ERE T H&E
KRB (AR, L) AR Jo36tRiE i T R TR K
1EEE. £5iRM Fig 1. Pro fipfl f7 T HEN B
B3R B2y 0,06 mmol/L, [ vk 1258 f s i) =2
A, 1.0mmol/L if AR FRAE, MK
BTFIREC R 2BE . FHE TR S ET
R, TS BEEITTROEEETRR.

AT W3 Pro X 10 £ BT RE B BY R M,
REKREMEEEBEF T, i Pro 0.05-0.5

-.TD.I ‘
H60
5601

404

¢ 008 0.1 "0.26 0.5

dl-Propranclol {mmol L}
Fig 1. Effects of dl-propranciol on guinea pig
aperm acrosome reaction in vitro. - T+ SD,
*P>>(,05; **P<9,05, ***P<0.01. -

EEFEATMA Catr,

mmol/L 55 F & 10 min, 1) CaCl, 2,0 mmol/L
WE TR, W AR 7 Pro 4028 41 50
45 > @it 2. Fig 1 2R B R BEE Pro(>
0.5 mmol/ LY e B TER ¥, MMmEE
mEd R R R 6E AR TRE,

feRWTIiE KT 5 Pro Efo.5,1,
2,3F1 4h 5, BE.L(500xg,10 min) FEpc, Uk
ETNET, EFETH & CaF-MCM fiigsF
6 h,ip#* AR, # 5 [} Fig 2, Pro 0,25 mmol/
L S5 F% 2 h TR S KeE,
HHEER, TERESATETHEES. B
F-5 Pro 0.5 mmol/L BP i 4E#h 5 min, TH{KE
R RERE CGRERFRERD.

Motility <%
58 3

Atrogoms ranction %)
[ ]
®

@

Tims th)

Reversibility of the action of dl-propranclol
on guines pig sperin metility { o ) and the acrosome

Fig 2,

reaction (e in vitro, n=4, 2x+SD, *"P>>0.05,

**P<0.05, ***P<0.0.

fERANTERE B TrHkREFEC?
B 5490, B Ca® BT Hik A-23187 W
&b Ca®* ZZ7ET, REFRAIRE MMigp Ca' ¥
B, muksTIReE EHMAEREIRRES,
AFWRE Pro 5 A-23187 ARTIA S5 8 T
Ca-MCM ¢, 15 min j5 7 %% 3 Pro B HEB
Hl A-23187 V5 TR RO Ve R, whisa
£ Pro ik B EM X, A~23187 0.2 umol/L %f
R4 AR & 35 85%, Ti'7E Pro 0.25 mmol/L
5 A-23187 HEARF 15%. i 4, HEA
T HEREE 23 i 1515 ) (hyperactivated
motility), #2 Pro ¢,1 mmol/L %3 f5 JrH T
B, mF R T WL 5ProfER'sh, A~
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23187 5% WA P AIE BLEER, BER
B P fER 5 Pro 250], (DR A-23187 ISR
L1382 Pro /1N, 3 F B T 3 ) T 4k S R2
FI{ER. B Fig3 s, & 18 = & 8952, Pro
0.25 mmol/L #1# B4R 0.8 mmol/L 4P,
AR JLETHREF.

[ 1]

o

Acrogome reaction (K9

. AL " A
Fig 3. Effects of di-propranclol and prenylamine
on lonophore calcimycin (A-23187 0.2 pmol/L)-
Induced stimulstion of the acrosome reaction in
guives pig spermatozea efter incubation fori5min
in Ca¥-minimal capacitation medlum (MCM)
in vitrg, A) Control; B) A-23187 only, (C,D,E)
di~-propranolol {,05,0.10, 0,25 mmol/L,n=¢; F)
Prenylamine 0.8 mmol/L; G) di-propranolol 0.25
mmol/L with prenylamine (.8 mmol/L, n=4,
218D, **P<0.05, ***P<¢.01.

. THMRBHNaER T &£ CaMCMm
W TRRBANERRE, AR5 Pro (0.1-
1.0 mmol/L)#§ 10 min, fEAXBEHRHCH
BB, RiEF2h, RBZVProX B ERE

B0y

Fertilization (%)
5 g

2

0 0:1 0325 0.5
d! - Propranclo]  {mmel~L)

Fig 4, Etects of di-propranclol on capacitaied

gulnea pig sperm fertilization in vitro, n =5,

218D, ***P<0.01.
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FREN K F H. 0.1mmol/L i, = W3R
13+5%, L o B H(T86%) 1L ERTE
(P<0.01) /. Fig 4. Pro J¥k¥ (>0.5 mmol/
LyZw SRy,

cAMP #&§i Pro 0.1 mmol/L 5142 ) M8
HMEBMER 2 EERNTHERE,
A cAMP 0.1-1.0 mmol/L, 53 2h 5,
F IR EMcAMPIREM MRS, 0.3
mmol/L ff, THEHSF S48 %ik 8 TN FKFE
(47%3, JQ Fig 5,
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Fig 5. Antaponism by cAMF cn di-propranclol

(0,1 mmol/Lj-inhibited guinea pig sperm fertiliza-

tiom in vitro, n=4, Z2+SD, *P>0.050 **P<

0,05, "**P< (.01 ¥s d-propranclol 0,7 mmol/L

only,

DISCUSSION

IR SE R EOR, B R BRE
Pro 0,05-1.0 mmol/L B 3 il B U T {4
HEE. WEREAMEES 2R MER, o
PIRERDFN T EE SRE, FANEZE
Mk, BRETE2WMIERT A Pro RESIE#K
A RR>SEESTERRN.

Hong 2 %' §g38 Pro 71 d-Pro Pl A
FiENWEEE Y X —B8, 21 Pro Mfi
FiEhBATFENEREEYE. ERE T
& 2R BPIEES AR PSR M Pro.1 mmol/,
L fE4& e L Sl i5:25, Progirhg
HREE G RAME EFR, FHFETLNE
B ABRIRE B, B — g L FRE 8,

ERTARDS, B, P nUNT R
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B REEY MEE R SBR df g
x.

Co®* N SR, Wik B2 BEx
AWACEIHARD. C* HIMWMTE, K
ERIEE, SERBESBRELFEHRENES
BRI ER, MRk RFERSER, Noack S8
#3E Pro FTE WAL R Ca* #1899, RICF]
F A-23137 it Fj Pro B3 5] ¥ T Ca** ¥
BER, ESYERPHREER A-23187, &
AR MEZHETHBTH., Bl CEF iLELEHA
Ca* jHi TR EL RIEERA.

Pro m#l D R TRk VK T 5L BHE
SRR FHRESEA, BN AIHEEHHZH,
EXARETEXNETLE, BYBTS
SPFIREEETHEEN, BFRE (28
PEBA B TN cAMP K 7H, Ce** 25X 4
RO, KX RERCAMP 8% Wik
# Pro X FEWRE D RIMBIER, ERthS
FEK Ce** A .

1% fEE 37 Pro(<<0,05 mmol/L) g # iZTH
R, ITHEERFEEHNESRENS
L.
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