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WAL 5 3 6% (Bostrichthys sinensis Lac p de) 3
J& T i 5% 40 . H ( Gobioidei) Y i £l ( Eleotridae) %
i J& (Bostrichthys), REE/K A &M Tz 04
T H ARGy B2 R B BORRIE | ok PEE R
R B JE Y AR TR R b R )08 AR AR VT
PRI T I S T R 7 T 7ANES SR R &
Ly AT A=y ) 5. AR KPR 5 1 FRAE R 0, LR
ARG IR 056 VY R O T RIS AR
R FRAE S Ah, JEAE A 44 DA i % 4 A0 S T 4
] i+ 5 VAR s e [ 2
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AETE ZETR AL R V) B A v A 1 3 i £ A
Mt & 10 B, KA (16,942 1.10) cm, 755 &4
(117.257? 28.52) g LLANGLEBIFEAEPE i %= (HCG)
M sk 3R TR0 2= 28 U ( LHR H2A ) (77 B T ¥
Sl A B2 F 7R ) TR AR A R AL O ) KR
(25?2 0.5) e , #h A2 15, <. PR TN 65 h 5 s
e S SR 2 IR, AR e e T R RS BRI R
BT AR ORI S SR AT SO IR T, BT A
2R, 53 il B R AT 52K JS 304604 120 s 132 K
R[] 5, B OCRCFE 80~ 100 Fi.
1.2

B S5 U K B B 1 0. 01% b JE 60 R 4l
WAL I 1 min, BEIORS T 100 301 5 150 4% 106 —
5 2 h; [ J5 FH 22018 0. 1 mol/ L PBS, pH= 7. 4)
L 3 IR, HE TOE R T R AT. AR5 B, A
FIEE B B 2% 42 50% < 70% < 80% « 90% « 95% «
100% LPERARE WK, BEG I K 10 min, £ 18 5 )R HE &
fejm, H 3 BRCR R R AERE S b, R REIT IR AL 1)
b A AT, RS, F F BT XI230ESEM
(PHILIP 2], faf=%) R WM. Ik fLR 4 20 kV.
A NG T RS2 GE IR A O SEU I B U 26 1A
RSP R 15
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Hht O g RS KR SR AR 3 B 4, 4
K 17. 0~ 19. 0 Lm. LA RJE, HAE R 1.5~ 2.0
Lm, $R L, K 15,5~ 17.5 Lm( BN 21).
2.2

e SISl BN IR BROE, EARAE 600~ 670
Lm 2 [0]( BN 22). %% %% (adhesion apparatus) {7
T3, %57 2 (adhesive filament) . fii iR 5
FAK (cribriform column) 1L i ( basal plate) — 5%
K, T 4 2845 UL IX ( micropylar region) (&
RN 22, 3).

B 22 5 Kol ik 600 Lm. JIR B k44w B R 32
~40 Lm, 54 8.7~ 9.0 Lm, f 4~ 6 J= MR 7 fL
(cribriform perforation), i L4124 1. 80~ 3. 33
Lm, KAk 7 L BB N 24) . JE i 5550 B A A7
1~ 2 E AR K 7 fL( perforation). % fL7ME A 1A
6~ 7 Lm, Wi K 3.5~ 4.5 Lm, fLiE 4K %) 25 Lm,
BN 3. 5~ 5.2 L( BN 25) .

GRS FLDR 1) 1E T ey — U S B TR, Sk BN AL
(micropyle) . B AL AT 73 24 U1 B4 Hif BE ( vestibule) F
EECIR 1) OF AL (micropylar cannal) 3 43 1 KE EL
18N 14~ 19 Lm, A5 ILRAN SAH £, MRS58 4L
EAHE, 0L AN BN 3.5~ 6.2 Lm. BRFLETI M
HRHF B[ K 52K FL( fertilized aperture), ELA2 M 1. 8~
2.2 Lm. §jBERESN 115 3L EHAL T 12~ 16 4 i3k
JE R JECITT T RSO U IR 5 40, LA B S AL Ay v o S SR
1A, FRAE S (radiate ridge) . 5 5 U 7E S [R] Bl 24 O
2RV BOE AR AT 22 5 5 S U S A 1) DR [ A 4
JEH, SRS, TR AN AL A v Loy [ AR
BEfD, EL42h 48~ 58 Lm, £ LA B RBFL X . 2546 5
U T) AL R AT A R X RS W 0 2.3~ 3.5 Lm, K
Jy 14. 7~ 19.0 Lm( & iz N 26) .

2.3

B2 RE GH IR i DR 5 AT A R i LA B B S FLIX 3% T
LR (flocculent material) 7 75 ( B 021). 325
J&i 30 s, ZURMITE R, (HAT LAY B Hh 852 2151 fSEFL R
FL41 i ( micropylar cell) ZE4:( B R N 21, 6). JLH, 4
SRS T O EIA B IEAL BRI, 22 BORS 1 210K T X 5k
IEAE T IE 2EFLR IR L. 27 FLAL PR 7 %5 B2 L gL Ak (1)
. K 1Sk 2 B0 1 5 AL (B N 26).

TG JE 60 s, 2 MK TR A S LA [, AR
THENGEFLAE IR 2 30 B A8 ORI AL A (B i 022), BF
FUE TR P 52N Ja B0 ML BH2E, 2242 (kG 14 B A
YRR FLAI T, J2 5B A 9 5%. K 1 [R) H L ZUIRRG T
S, TR T — AN LR 454 (IR 023).

ARG G 120 s, GERRFL X (RORS 7 IFLR R AR, 2602 R

TR, T i A SR R S O AL e SR W 3 (1
Jii 024) .

R NOPIR@AE: gL RNG FLEE N ORI FLIX, 1T
W T DX BIA P = F R B, S5 2N DR AISEAL.
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SCREW) b 50 A T R L IR PR IR T SR R ( BOPR R
My e £ TR LU 43 R 2 T (OBRB R ) W
RIR, OB FAERMIUK 5, Bl 22 ok G598 50—, 1X
PR B FL A A58 K AR 5l 7 AR TE R, A BT B s
R B A0 SRR 0L (R TS, PRAE B LR (1) 345

WSk B £ HAT A rh A 5 S A DU R 246
PRI AR SIPECS Y 38 Giulianini 200 508, Wik 6
P N1 RS 22 B HORE A e b, H2ise /e,
— EURG T R R A 22 Jo 2 O BTG 3, 2 K
TN G FEEREAG, DA A Wk il g OE T R AR 22 N T
(R LA K1 1 38 BRI L I W — B A2, il Sk B £ 2
JIT A AT AR R 1R 52K 28 (B2 100% ), 2 A o e 1
fLEAR (2~ 7 Lm) 8K, 2% 1R+ 7 i 2155 o i
ALY A YRGS R BRSO IR AL, 10 FLIGS A 5 AL,
LUK T 0L, AR TR T ANORIRALIX, %2
iR T3k 31 99% 7 .

A7 G HEE THT R ON IS AL, G T A4 8 K1 A\ Y
FRy I 3 3. AN [R] £ 2 1) BRI AL DX 45 4 R O JIRAL TR 2
SERY AN A, BOAE (Barbus conchonius ) L KA 4
(Protosalanx hyalocaranius)" | 4 ff( Carassius au2
ratus)!” A1 K sk WV i # ( Astyanax bimaculatus
lacustris) ™ [ L FL DX ELAT RS IR V) 00 () 5 S &5
4. Je 6 ( Misgurmus anguillicaulatus)''® G FLIX
EE B 7 ik, Je %' B E fi(Tilapia nilotica) "'
GRS FLIX D) 5 R R A 4. 35 % ( Monop terus al2
bus) "7 . = ffifi (Megalobrama terminalis)'"™ Ffi 71
(Cyprinus carpio) " 5L X [ D0 B T TSR IR 14 i
A etk 20, ORI PH U IR TR, PR Skl (R K
ALY (Silurus soldatovi) '™ ' 2k A a5 S 1
Fagits, ARERE R, ORI ALIX (7] 25 R R IBE TR
GER—FE, RS TR AR AL SR T AR 4
i, B — T A BRI P E) 7 25, Amanze F1 1y2
enga” YK IXFN G5 KGR T 3k K51 SR T, R IERZ
. B ZE RN YA PR3k s SRS 1) 2 R ) Bt T DX L
A3 (AR T AL 51 AR, AT ARG 1 DA A B A 1 33
SN TR TN JBEAL DX, D dsz AG I PER]. rhae Sk
i3 0 JEEAL DX AL A T U A 3, DA B JE AL DA 0 1)
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U 252 R A RS 7 A SR I s R B LX) A7
TE, 97K T ORI FLBCERRS TR THIAR, A8 Bk 0 K
T XA, T O LI B O R 1 g, A £3IA
B GIRE FLIX EORS TR E 3 P T I KE AL . A, g
AL AT T BE3 PR I B AIVEY T R ()RS LA IS A A 3,
Tl SR sz K /EF

RN A RN ALE R AV AR T, 8
TR ONELRS S2 K. DN 4 32 R FL D4R SR TR
/NI AT AR A RS2 ORG I B AR — . thR S Ik
YN B THANAT — AN S2KE AL, JEER SR LAY, BR BRAL
EIAMBIF A EHAZ N 3. 5~ 6.2 Lm, = HILZAHKE T
[ I SRAE AR IR AL AL, (HER FLE N ST (2 RSSL), H
h 1.8~ 2.2 Lm, U0 — K5 REA. 032K AT, O
FUE AT RS ALAH I (A7 A, 2 RS Ja 2OIR P LA A O
FUE I 4, 25 PRI 240K 7 ANON, BRI DN rh e 00k
185 4y SN SZRGAS T, K 1 FON 48 Jf - 1] B A7 250 ) A
P 45 6 0 52 R R e kAR ) T4 45 F. Yamamo2
to " ST ik £( R hooeusocel latus) #5471 (Sar cheil i2
chthys uariegatus) Fil 7 fifi( Acheilognothus lanceola2
tum) S500 K5 45 tH, O8I SL BT AT — M IR 5, fig
TSR N, A 76217 (Clarias lazera) PRk
5> e B k4" (Orechr omis niloticus) [ H
(R ESE TN 7RG FLIX N R Z0R A, BEMR 5 DK 1. sk Ak ==
201 % PSR i Sparus macrocephalus) BEAE & 4 # b
FAAEZARY), A A5 1HKE TN O AER, i R A8
TR it 28 2 Bt ] (R R, T FR 2 i 2OIRY). TR
R BRSSP T, WRE 2N ISR P, B
AWOERS T SR T BRI D)fe.

TERG TGP Z J5, H R5ORIURE 73 W AT fie 547 B ot
WOk #t4E Z5(cortical granule lectin) [ R 45, ¥ 0]
YRSLAE AN, 8K B2k P Bk 2R, PRl i 20k,
ARG R 2HE PE, BEIE 24K RS NON, 244 1z
Kb s R ONB S, O B
2N FUE K 2 AR RS T HE H DN JBE AL, 75 1 B SN ] B
BROWR 4540, Br 2 b %2 ¥ 2 (fertilization plug) , IX7E K
JBEPS 411 ( Oncorhynchus keta) " *" | i [G 3 75 it ( 112
manda schrenki )™ | #1455 il (Oryzias latipes) '™ .
ElIJ% BT L 4 ( Brachyranio rerio)'™ | fifl ff (Cyprinus
carpio) ™ 22 25 7 ( Oryzias melastigma ) | il
TR Rkl ™ 4E65 (Sinilabeo rendahli) Y Al
FRHR (S qualiobarbus curriculus) ™ #4541 1.
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Scanning Electron Microscopic Observations on Sperm Penetration of
Micropyle in Chinese Black Sleeper ( Bostrichthys sinensis Lacepede)

HE Zhem2bang, HONG Wan2shu  , CHEN Shixi,
ZH ANG Q2yong, GE Wei, CHEN Yu2yun

( College of Oceanography and Environment al Science,

Xiamen University, Xiamen 361005, China)

Abstract: The scanning electron microscope was applied to observe the morphology of sperms and eggs as well as the process of

sperm penetration of micropyle in Chinese black sleeper ( Bostrichthys sinensis Lacepede) . Spermatozoon, 17.0~ 19. 0 Lm in length,

was composed of a head, a short midpiece and a long flagellum. The mature egg was spherical in shape, with a diameter of 600~ 670

Lm. The micropyle was located at the centre of the filaments apparatus. The adhesion apparatus was composed of a basal plate, a crib2

riform column and a clump of adhesive filaments. Spermatozoa passed through the basal perforations and the cribriform perforations

toward the micropylar. The micropyle was a funneRshaped structure that consisted of a vestibule and a micropylar canal. Before fert2

lization, flocculent material spread on the basal plate, micropylar region and miropyle. As soon as sperm attached to the oocyte plasma

membrane, the flocculent material disappeared, but micropyle was plugged by micropylar cell. After sperm entered the micropylar ca2

nal, the micropylar cell disappeared. The micropyle was plugged by flocculent material after fertilization.

Ke_y words:; Bostrichthyssinensis; sperm penetration; micropyle; fertilizat ion; adhesive filaments
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Plate N Morphology of sperm and mature egg

1.

AR B SRS 1 TR A L N RESLIX S5k SORS FLA I (2 K5 )5 30 s)

Morphology of sperm, micropylar region and micropylar cell

- PP I AR O S LR AT 22 (K AN A

External morphology of mature egg and adhesive filaments

B S SO AL IX AT &S SR (T T &6 4 L 5%)

Structure of adhesion apparatus and micropylar region of an opened2up adhesion apparatus

NV EERENIIEENTER

Netted cribriform perforations of cribriform column

R AL, 2R I o AL N I BEALIX

Showing sperms entering the micropylar region along the basal plate pores

. NERAT I MR TR X B RE 5 30 s, MRS T C 2 B0k 6N AL I, 22 B0Rs 1 3135 8 T8 X B E 78 5

g FLA G L
30 s after fertilization, some sperms approaching the micropyle, most of sperms passing through

the basal plate pores
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e b

Plate 0 Process of sperm penetration

L RSORS00 4R 530 AT A L R LA B B B AL X 3 T e 2R 7 o
Before fertilization, the cribriform column, basal plate and micropylar region were covered by
flocculent material

2. ZHEJE 60 s, K T HEANDNLE
60 s after fertilization, spermatozoan penetrating the micropylar canal

3. KT NONE, 2RI RS 1 AE OB IEAL 10 AT REAC SR AR, SLUR TE i COE R T — MR PRI 2
60 s after fertilization, redundant sperms pliling up around the micropylar vestibule

4. SHEJG 120 s Ja, G T I UG Ak

120 s after fertilization, sperms began to break down

aa:adhesion appartus 5 25; af: adhesive filaments Zi45%2;

bp: basal plate JEJiK; cc: cribriform column bR 5 A1 44
cp: cribriform perforation fiiifl;  es: egg surface YFJHE R MM;

fim: flocculent material ZUIRY);  m: micropyle U AL;

mc: micropylar cell ¥&fL40; p: perforation % fL;

rr:radiate ridge &5 0 sp:sperm Fi 1.



