%36 B2
2012 4E 2 A

P/ ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 36, No.2
Feb. , 2012

X EHS 1000 —0615(2012)02 —0272 - 06

DOI:10.3724/SP. J. 1231. 2012. 27599

RESZRAEEHRRAE IR HBFENE

B A, WERT, 7 OF, AET, W, tUE, I
(1. S KA A LR T8 266003,
2. oK P RE BB = BFE IR LUK 78, 206071,

3. WHLIT BB A ) S ERBEEBE WTUL T 315100)

fHE : & il HOECHST 33258 3 & Kot B 7 ik, R S m A K LI UK Z AP R/FTF A
IR RN REES BN RUABRSBEANN A RFHRTT AR FRE
TR SR ARZENERAL BHLTE —RARALH P EAE22~23C &
29 £ T AT, Z K 12 min, T F — KR A H, B — WK 24 20 min, X
BB TRE ZRRAPH, HEE WK, M E 35 min, # A R AZ I 467 07 R
R RER B XM JE 80 min, o ORI T K E — K IF R, X AF JE 100 min, # o 4 T T A
E_RIWH, NEEZRABRTFEERD BN ERBNTIAEL,

KW : M5 2 BN AFNE

HESES: Q954.4; S917.4 MERER SRS A

ZAE DR RN K B RIS ST 2 K
YR E AW E SR NS . — I, Xt
I R ORI 5 B2 T2 SO 2206 A B B HA
AL R A% B B S S5 A S R TS,
TN SR LA AR e o5 — 5 T, XA
BRI T52 AR A HE Tk 0 ) 2 (1] 45 f) f7F 5 D0 ke
THIER G O BRAE ST MR 5. PO
WO G2 HE SRR & B R RS i
VTR — , BA T JEW BRI, Sl
FUR Ui ( Tegillarca granosa ) 0] 1 %5 4% & h
( Phascolosoma esculenta )'*' | 9 H#t B 1 4T
( Ruditapes philippinarum )'*' | H A& % 2 0
(Pinctada fucata martensii) " 25 7K A A= W 1 F
.

FIE 1) 411 2 (Apostichopus japonicus ) LAY
B HHORTE 20 22 80 44X v 1 B A5 5 A 1 ik
Jig, 3190 AN, B E N LA Mg i H R BF
FEARWIRA 1V 2 K BEHAAR Wroe 5 5 i 20, il
RIS F IR —F% RS 158 A T4
ARIHEET S 2000 4F 42 [ 1) S R A 7 A )

WiE HHA:2011-06-25 {&[E BH1:2011-10-18

500 423k, FRFE RIS 15 77 hm® 7 B 10 75
¢ 2 F AT E FR A K 7 i R B 2 B R ROR
FOFRBE AR RN Z — o IR, 5577 Ml A PR e JER TR i
IR HLR I , A RIS A ) 2 DTS A 25
557, IS BRI 5E ATt i R IR S TPt e
AHFFER T BN, XIS 324 S P4
ek TR P I — R AN A R AT T RS
W5 30T , I RSS2 R R TR AT A 40
A Rl IR S LR TORL

L MRSk

1.1 SRIE# 5

RIZ RS A AR T LK A R 7
MRSl DO Y (157 & HOECHST
33258 W A {LI8E = RAEYIEARDIT T .
1.2 Ak

PREVENR K B AR MERE R 2, BT 1 h )
VKA 15 min, S8 J5 K MERE RS BT OKMN
FEAESIT UG HE O 915, SR M 23 A RS 1 )
TR 7 FH KA AL, 20 S HEORS B0  F f

FENIE « e G 15 PRI B T AR 55 9% & T 5% 42 (2010-cb-03 )

BIWAEE 70 EF, E-mail : sunhl @ ysfri. ac. cn

http : // www. scxuebao. cn



24 WG SR S IR G A 7 e i Y 2 M = WL 6 273

PR RIS AT N T2k R T
WS NG 8% B 45 7R 0 ] Rl — LB T A D3 ~
5 ARG FHTRIAT . SZKEBRAE K 22 ~ 23 C R
29 ZAF R . IBURE 7 v Ry SRS T IURE— K5 %2
55 20 min Z PN4ERG 3 min BUEE— YK ,20 min &
60 min ARG 5 min BURE—¥K ,60 min Ji5 &:fF 10
min JORE— K5 4 UCRGP 5 A0 T 500 ki, A
F10.1 mol/L PBS(pH 7.4) Bt [y 4% £ 5 i i
VAR A, B 48 7 UK [ 8 WS 4 C R AR A
WG A I LS A i, 0. 1 mol/L B R 2% /P i
(pH 7.4) 1k 2 ~3 ¥k, HOECHST 33258 7y 44
BHERBEFREE T Y8 5 ~ 10 min, - FIBEERS: vk
MR 2 U, SR K ORI T B R b LT L B
KA, 3 7 78 Nikon 801 90 1 il Ba i 55 /Pt
(365 nm) NWLEEAIHA

2 4

2.1 BFAMERHGTR

JREAB R 22K 320K 9 52 IR BRI, LA 140 ~
170 pm, AZAH AL T2 — YOk Koo 2P . &
HOECHST 33258 4L )5 , Ui &5 21 Jifd 51 5 o &
@, OB, Bl 6, TR D MR 22 14251 T HE
F)TF AR S (B RRL) o

ROERAJa A TR B T HEE p0 i3, LK
WY TR AN I BRSO BENL (B R-2) o %
Ki)5 6 ~9 min K5 i TUA S 275k B B E A
YUY, s 2 30 58 R — U K, 2 IR BRIE
PR, W ER 4.0 ~ 6.0 um(EIR-3) . KT
BN GRERAN I Y S 2R 3, G (iR AE
Gz A5 N IR URREAS . FERSShAY IR,
Rl G (O AB W T 20025 10, G R E ]
B AP (FERR4,5) o K55 12 min, 52T R
8 —ZH G A 15 B ST IS — A AR, 25— UL
EGEIN(FERR6) o SB— M AHEN 5, B AL R A
4973 — G AR B 28 IR 2, SR T
O R (KERR-T) o Z2HKG 20 min, K532
REORHE 28 B AR, 52 AR — U 2 (&L R-
8) o TEMEA SR AN W] BIRE 40 i ok
T BH AR B C K 240
Al SRR AZ I R/ INA A B AR
2.2 MERZHERSEKE

W 25 U 2R 58 B, R AT T 5
TR RRR RO T BRI B A o (R

B, B9 -G o A vk 4 41, T U AR AR L i)
Jit% (EIR-9) o 22K 5 30 min, Z2 508 Ak i A%
IR B AR, AL BAR 15 ~ 17 pum, 177 HE S5
W JEAZ IS /N, B4R 13 ~ 14 pm, i A% TE
WUPAG IR 2 AE O T 88, B3k rp Sk,
HESFAZ W AR TR U 45 /N, e A% 1Y) LA 13 ~ 14
wm R (9 B AR 10 ~ 11 um, F 2K S 35
min, A] 7E 5B 5352 K DI H UL 1 Al S A A v ol
TEMAHE (ERR-10) ABATS A& B (Rl A% . Bl
J WO AR AR 22, e (0 Joove 4, T A% B R e £
IR FEIR - rh Je G 9, MEE JFA% 8 S K 1 2K
WA T (ER-11) o 52K )5 50 min, BG4 19
Yt A 55 HE 51 A 25 A 1 AR B AL TR LS
1 O TR 3 0 2400 (I RR-12) &
2.3 EHROPA

Z )G 55 min, YL O K TE 25 kR 22 1 42 5| T T
T m AR B (ER-13) . 232455 70 min, YiEE
FIW] RO (B R-14) . Z A5 5 80 min /&
A R BP B 58 1, T8 1 1 /N [ 1) B 2
BRo ARG 2 52 A IR AE S — U IR 40 (1) I 5475
A FARAARAL (X5 3] /D i 57 4 B9 27— Uk B 24
1) IR 81 FEAL T AR AR AL

UK INELTE B, P B Lk v ) (44
FBOE AR YLt T A, A 2257 24 1)
M(ER-15) . ZA5 )5 90 min 245, B4 B 24 Bk
rh ) g 0 J5T 22 52 1) IS T AR SR RE AL , T BGI B RT I
PO ER, 58 RN IR . 55 IR BN A 5 )
59— Ty (BIR-16,17) . 2K 5
100 min, &85 52 45 BB B9 55 K O 2R 52 1, B i 4
RN IRk (ERR-18) .
2.4 ZFEANDD

TEAG RS R D ZAE AN IS, —
ik = I A B AN S 21 P AN R 11 A )
FETHPRENS 22 08 TE UM A%, I ELRIE IR B 41 i
HEH PAAAR, TEH 76 R 2 (ER-19) o FER
A ZZRE NS B, OS5 — N I SR 5 e
R R G A% (EIRR-20) o ZEXF 55— K B
IS AT RIS o B IR S

3 e
3.1 ZHENEAETEE

AWM, K S B0 T F 2K 12 min
Ja B — A, 20 min 5 BECEE A% 44K ,55 min

http : // www. scxuebao. cn



274 Koo

S ¢

36 &

Ja UGS — IR IR, G & B 1Y S DR E
A2, W% HaE R 2R IR A 5 2
10 min®E 5 55 — i A, 29 30 min i 58 AR
TR, SZHEIE L h ZE AP IRSE— RO, R 3R
HEHZ 012K 5 15 ~20 min 783 Y005 5
— A4, 40 ~ 45 min S TARAA LT h A4S R
ORI, FIHAB A FEAE L, A B 5 A 2 52 6 B
52 IUBEA G 2L It I ) S5, T 26— I DR 24T Iy
FAY I ] 55 A A AR R

SO SR OP B R I PR R L AR IR R
477", Budeline 4™ fE K T P AL 05
(Crassostrea gigas ) WA HF i 2y J1 2% B 58 3 F o
SR 1R BE RE N PRAR AR HE ), Desrosiers
251 2E B R 1 ( Placopecten magellanicus) 52 K5 )
R R E I, WARRI R 458, I iR
R 300 3 5 M e €5 AR Bl R L2 KR DG RS 1 ok 5
M 5t 2803 B F) I ], 78— e BE YO R N, B A O
AOTE L RO ARRS S B R . AW, WS 2
i BRI A B AR 22 ~ 23 €, i ™ i oY
SR BRI AL AR PR B FE 20 ~ 21 °C 85 19 Il B
A RESE A IR 25 3245 OP 58 USR5 i) —
AR o R E 2 5 N AR A HE TSR BT 2L [ )
BL[H 2, Desrosiers 25" % Pl bl 2 £h B M 20 T
2 30, B D158 OS2 i [a] H BRSE I S
By A, I HSEA I 2% A R RS2 R R R
ANTA], N Sy B 3 2a 52 e U R 1 2 2 2
AT B S ] U 2R IR ] o AR il 232
KON AL R 3 7E 20, 1M AR BRI 5T b R
32 ~33 . AR ERE AT RE R AHIEFE ] 2 51 B 4
i 5 J o RN (B B R ) o — A IR, R A
WEFE I S 52 K IR A TR SE B T A 2L, SR T 4R
— PGP ZTT LR it ] 5 HAB A SRR . A T
TR EY R E SR R A TR 3
S AR BIDIR S A 23 05 3l , QA sl i v IR iR
B4 (MBT) HA 76 R 6 1 200 1 A% 5 o 32k 3]
— R FUA A A B & o B A2 R U0 AT RE
A TE A LA 55 BT 3R B A 1) LU A RETT 46
S — IR, TR, AN rp A L R B 52
T YL (AR B3 R DA R A O il T 4 T 27 i Ak 4 2
I (H T B AN R S50, 55— IO 2T I
BB 1] 5 HAB BT AR L
3.2 A

ZHRG NG R TCEMESh Y A LE W)

I — R . AT S EIRIGH) & & 5
FRBETS . M PERAR R S IR I L e
KA fe b i B MEST L IR T R 2%
X LA AR AL o AR AR RE 1 228
A IHL PRI T 45 22, T AR 5 20 i 1 B BHL
LRGN : (1) PRt PH S A% F-2E A B4 i
S At A L R 5 DR RIS 115 B 4 1 R
TR Bd s (2) P3P SO - 38 1 B J2= ORI Bl
JEETITRE 11 32 K6 JBE, BT 22 A0S P A0 e AR
BRI RS OR T EAN TR, 0T h s
KM BRI T A2 R, iIX R W 2 B A 1
PR 3k P SN, ABH 1R 220G A BRI K2 2T
RIS I 1 B4 1 JE Y et AT S Bz, i 7R 2 — 2
W

B SO I ARESC ERLIEZR A . k5T
B B 7 A L2 2 S I U0 BHLL 220 A B A BE
SIE ARIR S 2 RE A TR . KRR Y
R, A 2R AT LUG B [RIRHE i 24>
HEJFRZ  AEX AR O, SZAR IR 55— R0 2 2
BRI B B G , X P ARG K 2 & 7 HE 5
HAET=", AT B S 2R A B4, i
ARG T REETE UM JF A% o SRS bk g LA
FEARIHY 2, AW FE R R G (A A7) B 5 Y
MG FiKE:(Beroe ovata) f1E ZAGZ KL,
TEZ 1K 10 ARG #E A 0T AT KCEE (14 32 45 4TS
SREBIER R E ™ eI 2 A R K B4R )
AR IV 22K A B R BILR] , BIVHE AR RO RS 1 4R BE
T RUHE DA%, (ELME DA% I v — A M DA A
WRG , Z2 A A ME ISR AE B A B i B A
3.3 ZREBEPHZEEL

TR G ME S A i Ak 18y 4 7 B B
T LUT = AE 00— A0 2 R AN B, il n
e U Ax NS s IR YOS 2T,
—HH L L R ZHE; =R B 58 M
YOI B, IR IRAS o ASBRFE AR, 30 2 A R 5
A R E R, AL T2 — O 2 I 3%
5T SRy B Sl 0 g A [ 1 5 R A ]
MR AN | A BN I AL AE B — U
3 SRR R SRR G MESh ) R B 0l

Longo 55 Xt B W58 R W1, B2 Kb adt o
A AR5 B 32 G Bsf BT AL 1 s 9 28 D10 A 5
ARBFEH RIS T A5 KW B4,
BRI o 5 ZIRAATE LT, K5 2% 5 SR I Bk T s e

http : // www. scxuebao. cn



24 WG SR S IR G A 7 e i Y 2 M = WL 6 275

A% ME A BT RN B IS, MERE 5 AT 42
TGS R SO AR 1) 1k AR o i 2 | e D A B O
I A REAS AR EL Rl A, W A% R OE L& 1 s 1
M, BHIHEE G I O RS . RS2 K I
AHI AL AR 5 OF Ak T2 — IO 2R Y
T AR
3.4 BRERE

FEHE S S S0 ( Meretrix meretrix) F155
SEAVG S (Barnea dilatata) ™ () 32K K LA IR G
KRB DML W, SO 58 76 41 75— IR
RZLOW 20 34 BB AL & HE YNl N 4. A5
o RS0 T 2 52K B0 45— YR O 34109 I 348 31 T
PRARAL , EAln W 58 3] /Dt 32 K5 OF O 240 I E AL T
PARAL o BIFFEIA N, /N BRLSZ S B HE S 1 5 — Al A4
B AO7 B ] o ), A SR B A T B — U B 2
177 15 5 2l — A A% Al i £ BE /N T 30°, i LA B
43— L F AR A7) SR, Hiiragi 251
XF/INERSZ G BP K B AT I 8 B RS R T, /N R A2
B0 A 25 AT EAS S 8 5 1Y, e RO A i e
B AT PSRRI B i R ) 26— B L B
SRS, 55— RIS s, A ZAF B 1)
WA T B 24 TR B3, E A 8 40 52 49 B ) A 14
At R BT RS Bl AR AL T IR 308 4k, 5 e R
/N — R B ZRL4) J7 o) i 5 e SR A% 25 5 B PR
B LA B R RN EE 1 ¢ R AT
6T EAZ AT IW A B L p 20 g bt HE 00 i 2 1
SRGIRARA AT REAR /N B — A, R4 A4 | B 3
TEUGHT L O 2L 3, o A — B o A AT A
0] GRRAL L 5l , S RS AH B o

S

(1] PNERE, T, 5 ER, 55, JeH s i e i 40 i
U WO EE [T ] JK 7 241z, 2000, 24 (2)
104 -107.

(2] 2Ry, Fal, WM, 4. Al D4R isop i
LR OR R An o222 e[ T 1. shieadi, 2008, 54
(2):290 —298.

(3] ey, ARIG, BmEhs, 6. JEH B IR 17 320 2 70
SR B R AR I A0 M 2 W [T ] 7K™ 2241, 2004,
28(6) :623 —627.

[4] Komaru A,Matsuda H, Yamakawa T, et al. Meiosis
and fertilization of the Japanese pearl oyster eggs at
different temperature observed with a fluorescence
microscope[ J ]. Nippon Suisan Gakkaishi, 1990, 56
(3) :425 -430.

[11]

[14]

[19]

WOLT , FEBIAK, 2R RS IRAE VR A7 AE )
RS JRE[T]. K™ FH#,2006,25(4) :198 —201.
A I A PG S ES RN/ 2 o = Y W | e
[l b H RiAE 2010 .40 - 78.
W, TH, KRIE, % 2 W HAEY 20 S
FRFE[ M. Jbat: g i Rttt , 2004 .67 —68.

KU (5412 Aposticho japonicus JIf i % 75 Fl 3 %L
ARG WAL 2T [D] 7 5. P EEEKR
2#,2000.

Lough R G, Gonor J J. Early embryonic stages of
Adula californiensis ( Pelecypoda: Mytilidae ) and the
effect of temperature and salinity on developmental
rate[ J]. Marine Biology,1971,8(2) :118 —125.
Downing S L, Allen S K Jr. Induced triploidy in the
Pacific oyster, Crassostrea gigas: optimal treatments
with cytochalasin B depend on temperature [ J .
Aquaculture ,1987,61 (1) ;1 —15.

Santos A E D,Nascimento I A. Influence of gamete
density, salinity and temperature on the normal
embryonic development of the mangrove oyster,
rhizophorae Guilding, 1828 [ J ].
Aquaculture ,1985,47(4) :335 —352.

Eudeline B E, Allen S K, Guo X. Delayed meiosis

and polar body release in eggs of triploid pacific

Crassostrea

oyster, Crassostrea gigas, in relation to tetraploid
production [ J ]. Journal of Experimental Marine
Biology and Ecology,2000,248(2) ;151 —161.
Dube F.

developmental events following fertilization in the

Desrosiers R R, Desilets ], Early
giant scallop Placopecten magellanicus[ J]. Canadian
Journal of Fisheries and Aquatic Sciences, 1996, 53
(6):1382 —1392.

Matsumoto Y, Kominami T, Ishikawa M. Timers in
early development of sea urchin embryos [ J .
Development, Growth and Differentiation, 1988, 30
(5) :543 —552.

Gilbert S F. Developmental biology, 8th edn [ M ].
Sunderland ; Sinauer Associates,2006:181.

HEHKE, A RE AR M ] st &5
YT AL, 2002 :321 - 323.

VEPRIE. HIZ 1 PR R & B2 i A A 5 [ D]
T 8 - PR R, 2006.

Levitan D R, Terhorst C P,Fogarty N D. The risk of
polyspermy in three congeneric sea urchins and its
implications for gametic incompatibility and
reproductive isolation [ J ]. Evolution, 2007,61 (8) :
2007 —2014.

Schuel H. The prevention of polyspermic fertilization

http : // www. scxuebao. cn



276 Koo R 36 &
in sea urchins [ J ]. Biological Bulletin, 1984, 167 WADP Ly gl M2 R 58 [T ). W v Bl 2#, 2009, 33
271 -3009. (10) .68 —72.

[20] Gould M C, Stephano J L. Polyspermy prevention in [25] Piotrowska K, Zernicka G M. Role for sperm in
marine invertebrates [ J ]. Microscopy Research and spatial patterning of the early mouse embryo [J].
Technique 2003 ,61 (4) :379 —388. Nature ,2001 ,409(6819) :517 —521.

[21] Wessel G M,Reich A M, Klatsky P C. Use of sea [26] Plusa B, Grabarek J B, Piotrowska K, et al. Site of
stars to study basic reproductive processes [ J]. the previous meiotic division defines cleavage
Systems Biology In Reproductive Medicine,2010,56 orientation in the mouse embryo [ J]. Nature Cell
(3) :236 —245. Biology,2002,4(10) ;811 —815.

[22] Longo F J,Look S,Mathews L. Pronuclear formation [27] Hiiragi T, Solter D. First cleavage plane of the mouse
in starfish eggs inseminated at different stages of egg is not predetermined but defined by the topology
meiotic maturation; correlation of sperm nuclear of the two apposing pronuclei[ J ]. Nature 2004430
transformations and activity of the maternal (6997) :360 —364.
chromatin [ J ]. Developmental Biology, 1991, 147 [28] Paweletz N, Mazia D, Finze E M. Fine structural
(1) .62 -72. studies of the bipolarization of the mitotic apparatus

(23] HWHE, MGEAE, ST B, 4. SUIE 28 KRB E G in the fertilized sea urchin egg. 1. Bipolarization
RESEN A ML T]. sk, 2007, 53 before the first mitosis[ J]. European Journal of Cell
(4) ;700 —709. Biology,1987,44(2) :205 —213.

[(24] HEIHE ARG, S8 1,55 Se R 5 500 )

Cytological observations on fertilization and early embryonic

development in sea cucumber Apostichopus japonicus
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Abstract; A series of characteristic cytological events during fertilization and early embryonic development

in Apostichopus japonicus were studied by the fluorescence microscope with HOECHST 33258 stained. The

results indicated that unfertilized mature eggs of A. japonicus were globular and remained at the metaphase of

meiosis [ . At water temperature of 22 —23 C and salinity 29, sperms quickly attached to the surface of the

egg after mixing of sperms and eggs. At 12 min after insemination, the first meiosis is finished, with release

of the first polar body. Most of fertilized eggs released the second polar bodies at 20 min after insemination.

About 35 min,the male and the female pronuclei associated with each other after their chromosomes formed

respectively in the center of egg. The first and second cleavages finished at 80 min and 100 min respectively

in fast developing fertilized eggs. Polyspermy phenomena were observed in the fertilization process in A.

Jjaponicus.

Key words: Apostichopus japonicus; fertilization; polyspermy; cytological observation

Corresponding author: SUN Hui-ling. E-mail ; Sunhl @ ysfri. ac. cn

http : // www. scxuebao. cn



24 WA SRR IR T R A A i 277

S0um

] hix

L EAARSZHEGN ; 2. K5 TIIB0 5 3. K5 7 A D05 4.5, 55— YR 2G5 6. FE S — s 7. 55 U 25 15 8. 5 =)
AR5 0. MEMEIUZ IR G 10 11 MERE SR REIE 910 5 12, 55— BRI 13 4. 55— RERRUE 5 15, Pidn i s 16 17 55—
WHNZE M5 18. PO ; 19. BORSABR 5 20. ZK5 A BRI A MERE IR
CHS. #efafh; SP. Ki¥; SN. Kit%; PB. #l{K; FPN. MEMEEIR ; MPN. HEPE)SA% ; CHT. B f5; R =50 pm,

Explanation of Plate
1. unfertilized mature egg; 2. sperm attaching to the egg; 3. sperm penetrated in egg; 4,5. anaphase of the first meiosis; 6. release of the
first polar body; 7. anaphase of the second meiosis; 8. release of the second polar body; 9. formation of the female and male pronuclei;
10,11. approach and association of the female and male pronuclei; 12. metaphase of the first cleavage; 13, 14. anaphase of the first
cleavage; 15.2-cell stage; 16,17. anaphase of the second cleavage; 18. 4-cell stage; 19. two sperms penetrated into the same egg; 20.
association of one male pronuclei and female pronuclei in polyspermy.
CHS. chromosome; SP. sperm; SN. sperm nucleus; PB. polar body; FPN. female pronucleus; MPN. male pronucleus; CHT. chromatin;
Bar =50 pm.
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