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Fertilization of Mytilus edulis, with Special Reference
to the Acrosome Reaction of the Spermatozoa

Seiji K.WADA
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Figure 1. Mytilus spermatozoa.xca. 5000
A, discharged; B, reacted (intact); C, expelled (supqrnumerary).
Distal part of the acrosome filament of expelled sperm is readily

flexible, less rigid than that of reacted, intact sperm.
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2B, ZEAKEFIH FOBFFCIBEIND (F1H, 1954) .
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RGNS, WELCEFIERLTHBRIESTREBTIRET L L2 H%RS. &
 DHFE 15~20 DRICIIZHET IR T 2RV TRABETREERTT 5. 2hbo®H
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TRIGLTT OB TFRZEEIEEI L bE2 N5, BEBRERCIEKREIN: %
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Table 1. Fertilizing capacity of reacted sperm.

Relative concentration of

the sperm ! 1 2 4 8
Reacted sperm =0 1 1.5 2.5
Control 44 85 90 94

The figures represent the percentage of development, Majority of the
spermatozoa underwent acrosome reaction on addition of egg-sea water.

Addition of egg water was made 15 minutes before use (16°C).

Table 2. Increase in fertilizing capacity of Mytilus

sperm by a short exposure to egg-sea water,

Exposure time to egg-sea Relative concentration of sperm
water before fertilization }
1 2 4
30 sec, Exposed 83 77 85
Control 10.5 .20 50
60 sec. Exposed 13 33 59
Control 17 11.5 63

The figures represent the percentage of development, Temp., 18,5 °C.

N =) —BEEBT AR EOREM N E O TIECE LARE SRS TR
7B & MRIER IR D, BTRERCINEKE N TES ORS¢ 5 L IEKE I
UK TFIOSERITLAD (B2R). COoOERTHIEFOBEL R/ EDHRICE
VT 100% DERERY 51 feVRRIC L TRk, BF OB 5 %D b OIREEE, KECHE
LTS USRER DM E R ZHEME L 0/ XL T 5T hed, & OFEMITINEKE M kD
FHELL EROFERHIES b T,
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BT ORRICIELENTHENEEN, ZROBREOWHEIC L > TIPEE TZ O
BHHBE LI 2BEIYRC OYELIRETOMCA DB EL RS, BHLER
T HRRICKIR filament %38 U CTIOREFEF AL T2 < £ T, BFoRV-%01
TIPS B B REFDELS T, TONVBHETILEIRVLEIDRS,

FETF2 9P B GRS L7cKy filament JSIfCo& X & 5 &\ 5 EHEOTEHITIL 23,
HIEIOR- N DEENSREBEIND. 2L OB CHETFOIIV-5DIXRBOMEES
X BDTHRVGEEELR TV (WILSON, 1925 p. 414) . r FHITIOHCF D%
Rviudis ba, REWE CIKHEBELBR LIS 7 BOZEOB B FrMEL T
No FOBEMNEBEE T ISR 5% ToORMIL 2 5158 ~ 2 5458 (15°C, 5 @B,
2 45368) Th b, il— batch OIS FE AV AEE O OREFOHAIE T
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BT 5% TORMIL 3 5108~ 35408 (15°C, 5 HDBLE, i3 521%) ThoT,
BIEDG L, PRI, X, FRBOADRIIEFHRIEL THF
DOEIULVDEIIHR L TV . ZEOHERIIINOBF 25 AL T EIE X b RO
CLDFERTEEILOND, ZEOWMCH D TIXEF & INHITE & o &y 52 i 8 1%
filament XX D TDARILINTVWBDTH D00, filament Z3E U TIRDO A F IR
SHDEELOND. T OEFIXZHEIINCKE T filament #5|F AL HEET HED
BETHHEERT.

ZhEFAREREIL e 5 (Asterias amurensis) OZREILOWTERIIOS VY R Eh
5. b FFOIMCIERM 20 DEWC =Y —5dh 5. DAN (1954) 12k % LEFIIR
BWRIGIC L > TR &Y 254 @ filament FH T, 2L TREORKIIC = ) —DHRIFE T
Ris##L, filament I L>TIRLEIET S, AR LT OIR & DEEMTL 204 TS
b, BFRINSES DIk filament #3E U TID N KS & E X B H B .

ROTLEF IV ERR S 7 {BER ZBIRD, MRECELAKBRERALIP0 NI &
LR INDH, THIIFTEE polyspermy block OB EH L HbbhO—oLEL
b, Polyspermy block DREIIECEVHERHBIN TV 2HERTH 52, RO
FOFBIFRLER IRk, EFZXH X R+ 7 X OREOTRR MHICRR L
A (FIE, 1954) , 1 74 THZFLRARLBBC L ORI IR IR Db DL
Bbinsd., KOMETFOBSCTHETLINEVE L L filament X o TORERINT
WAEMND, SIRIE i filament 2@ U CRHRFRERS D EEL BN, (T %)
BT ORI Lo T filament M TR NEHRVAMERERCET LD LEER
ns. ', |
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BIROBMETHETFOE S HMEREL CT )b e ELLRS.

RAICEF IR SN ARRIZE TR T OEI R L R Roh s, Al
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DTRRINDLDEELBND. REWEL STWKCORERIIYET L, INIEREL
SNBEE R THEEDH, PEEINEIBTEDE TR LA D D CLRETFIRIEY DS
B LRARTIIV Y ZEROET T 55, ARSLBEF IR ISR oMENT 54
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RARDEDEEZ RS, :

ROTEF S IEE CTREL filament 3 —BIIMNICOE X5 &\ 5 HIZZEORBT
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& E
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Résumé

Spawned-out gametes were used throughout the experiments. The ohserv-
ation was made under a phase-contrast microscope, »

Sperm of Mytilus edulis undergo acrosome reaction by various stimuli, e.g.,
contact with eggs or glass surface, addition of egg-sea water, etc, Main mor-
phological changes involved in the reaction are the complete breakdown of the
acrosome and the protrusion of a long (12x)filament in its place(Figure 1,A,B).

In case of fertilization, the sperm react in the acrosomal region when they
come into actual contact with the vitelline membrane, It was found that a sub-
stance which dissolves the vitelline membrane is released by the breakdown of
the acrosome, The filament, though not detected as such, is believed to extend
into the egg cytoplasm. A penetrating filament can be observed in case the
sperm react on the ”“vitelline membrane and perivitelline layer preparation”
which is obtained by rupture of the (fertilized or unfertilized) egg.

Sperm entrance proceeds normally when the tail of fertilizing sperm is
markedly harmed by a short exposure to hypotonic (30%) sea water immediately
after attachment. It is postulated that the fertilizing spermatozoon is passively
drawn into the egg with the aid of the filament by a certain dynamical system
operating in the egg.

The supernumerary spermatozoa also react at the egg surface, the filament

likewise penetrating through the egg cortex. In 10-15 seconds after the attach-
ment of the sperm head to the vitelline membrane, the spermatozoa are detached
by 4-6 u; the filament is clearly visible between the egg and the detached
spermatozoa. The detachment does not occur in killed eggs. In a rather dense
solution of acrosome substances, not only the vitelline membrane but the
perivitelline layer are dissolved away. In such naked eggs, entrance and
detachment of sperm occur normally. It may be postulated that the detachment
of the supernumerary sperm is also executed with the aid of the acrosome
filament by a force produced in the egg protoplasm. The detachment is
regarded as a morphological representation of the block to polyspermy. A
dynamical system is activated in the egg by a stimulus of (fertilizing ) sperm.
The penetration of the acrosome filament is indispensable for the full
establishment of the block to polyspermy.

Sperm which have undergone the acrosome reaction before contact with
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eggs lose their fertilizing capacity ( Table i).

The egg has a jelly-hull about 10  in the thickness. The jelly is supposed
to increase the irritability of spermatozoa, to react on the vitelline membrane
and thus facilitates fertilization, (Table 2).
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