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Electronic microscopic observations on the sperm, egg and initial
stages of fertilization of Scophthalmus maximus

WU Ying-ying'"? LIU Xue-zhou” WANG Qing-yin®* QIU Zhao-xing'
(! Mariculture Institute of Shandong Province, Qingdao 266002)

(* Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea

Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

ABSTRACT The morphology of mature egg and sperm of Scophthalmus maximus, and ini-
tial stages of sperm penetration were observed under scanning electron microscopy(SEM). The
cortex had been observed with TEM. The micropyle consists of a depressed vestibule and a canal.
A lot of small holes were found on the vestibule and the outer chorionic surface. Spermatozoon of S.
maximus consists of an acrosome-less head, a short midpiece containing 9~ 14 mitochondria, and a
long tail. The speed of sperm penetration was very fast. During 0 ~5 seconds post insemination,
sperm entered the eggs. During the sperm penetration, there were some structure changes, for exam-
ple, the sperm became bigger, the mitochondria disappeared, and the jagged circle in the inner wall of
the micropyle tunnel turned into slippery circle.
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B AN LRl B a2 R BRI AR R B2 2 A R £ 38 (Ohta et al.  1983; Brummentt et al.
1979; Kudo et al. 1985; Hart et al. 1980; Kobayaski et al. 1987; EIiEE4E 1982.1984; 7K K 4%
1991.19935 Bk 4 2004 t—VT4 19945 AMBREESE 2006 FK 2007 M HRIFE 2009, BFEM
FAHERE T A G0 5 2 R o B 320K HE I8 i S LT 2 A8 Ak B )2 SO0 1) A S LR | O 6 i) 28 e R JHG 3R T
AR AL AGFLE I 028 A0 L HUORE A DRPLHI 55 . X LRS00 R 280 b TR K M, I JUAR B W T bh OC T g K
101 2 32 HE T R B WL, Bl U B8 Sparus macrocephalus (R 2245 1998) V¥ KB VEEE Clupea pallasi CHEFY
PRAE 1997 %,

KZZEE Scophthalmus maximus L. Attt TN NG 2 D01 K 3558 28, J8 #E R} Bothidae 22 8% 8 Scophthal-
mus s 52 J5 7 F RN G L 2 0 T RN M RO VR R B9 — P 44 B EG H £ (Jones et al. 1995;Bromley  1980a.b) .
FE 1992 4w g, BRTC A TR E ALy 6P B R E LS AL 74 T AT WM SR, REES
(2006) £ $i SR - X RS2 6F A2 K 3 BRAEAT T 0y VR A 14 40 I 27 BFF 53, (80 R 22 8RS - A B9 7 100 %) 4 5 1 oK I
Il . AT I8 HN 20K 1A B AR X R 225 6 Fi ks I FORS 5~ AL O R 300 2o A 0 A7 B IR 2 M WL 5%, LU 2
0 52 K5 HE W) 5 N AT O DR Rk RS2 6 1 R 55 B MM A% R & R I B AL BE il 225 ROk, [R] s AT DL A 00 42 v K
FR TN T B A5 AR R [ RS B SR A ) (R R
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AHEFEA BT 2008 4F 4 HHCH F 5 AR IR A A . SRS N TR IRE GG 8 2B, IR AT,
XU FE A M 5 £ T 4G 80 B A AR s T AR L I 5 A R T 1 Sk 3 AR L WK 4R Bk
J B8 B A 4 JEE A L R [ DX e e . — AT T2 0 e A i 00 S 98 53— N X4 B el 5 o) i A9 ML o)
A FEAL T 8] 7 R R T A A B R SR K IR BT . BT R RO S ST I S 2 AR TS L R U R R BB A AT O R
ST 2 B S A THCIR B K B S R T R A . RS I RIRE R O ik A B, RSB R L e
FAAEETS Y AR R R R R AR LA U5 2 R TR S IR R T AR . Rk
T RS, Z 87 LAt 8 RS R AE — .

SeAT AR T . B pl RS 50 pl VKA R TR R AR B AU BB . H A TSRS S T 1 Lt gy
A1 IF SRS AR 2 IR (20 "C) R (A7 16 I 18] o K5ORS W LA K RS 2 000 X J o FH I BR 3T bk (ERMA 2
Al HAOH S Tk, DA FE s %AE 75 % LLE i B A 305 B R RRE AR A T T 525 .

K IR ER AU 5 AT N T 80K I 2 K5 00 B 15. 8 Cad g g K i 4k . 22 K5 01 1 7K 32 fk BD JF 46 3 1
B A [ D BB [ 2

1.2 HfHBRFEmHEMINE

FAA R B A [ 5 AR D7 R AR 1 228 R A A AR (2007)
1.3 EHEEEMHE

75 58 FL B AR A [ L R DT YR RS 28 R A A2 AR (2007)
2 #HXR

2.1 HFEEMBOREESEN

2.1.1 9%
KEE B () BB N R BRE . B4R 0. 91~1. 20 mm (& 1-1), PIHR A WL 0P F4hu — 2B B R 5e . B9 942
A —RLNER . EHAR 0. 15~0. 22 mm, BEAS5E R i A i LG A2 00 I S0, 9 S 52 5 L A 1) A 2 (] 1-2)
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5 04 2 1 9 1 . 0B O S N P 1-3) . S L . B 5 s 475 25 A 4 UL (Mlicropore) L 3 88
INFLIEAR G N s 7% 0. 520, 67 (L 140, Bit/NTLAE 30y b 5 A8 b 0 O 25 5.
rh T B 5% A B0 AT — AR AN AR G 1 DR X B RS ALIK . 2K AL (Micropyle) fiz T4
FLIK A F e (8 PR 1-5) . SR LI 5 2 MOTT 19 . B 7 L€ 1) 2 (LK FL AN ML 60 26 09 FE AN 1 BB K24 9. 2 o,
BT AR R 4. 1 (P 1-6) . SR FL A B2 50 72 L 2 0 4 8 1V 6 o T JE 4 430 A 25 4R 910 R/ R 28 I 25 4%
SN B 0. 22~ 1.1 o, K5 FLA 025 3005 T L 15 55 T T — B 02 0 » (6L B A1 T 26— J2 30 4 2
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1. REEHFHIF (45X :100um) ;1. Appearance of egg of sperm of S. maximus L. (Scale bar: 100,m)

2. K EE BT B 52 J5% 2 T A 75 R 20 (A5 R : 10pm) 2. Reticular surface of chorion of S. maximus L. (Scale bar: 10um)

3. K 3 B B T 58 2 1 2 18 (998 4 (bR R - 10pm) 5 3. Inner surface of chorion with clear ridges(Scale bar: 10pm)

4. REEETOY 52 B2 18 (19 3 /NFL (B R : 1pm) 5 4. Micropore in chorion of S. mazimus L. (Scale bar: 1um)

5. KEE 6 50 T 952 H5 AL IX .75 77 188 A1 3285 L Obt R 10pum) 5 5. Micropyle and vestibule of S. maximus L. (Scale bar: 10m)

6. K26 Z A5 FL (% ) : 1um) ;6. Micropyle of S. maximus L. (Scale bar: 1pm)

7. S WS I B M T IAT (BR R - 1um) 5 7. Cross section of chorion of egg(Scale bar: 1ym)

8. K HE 5 I A 33 S5 B BE U] - (bR R < 20m) 5 8. Transverse section of chorion of egg(Scale bar: 2um)

9. REEBEFEIE A7 5T BT YI A R FEME T A4 (B5 L :500 nm) ;9. Transverse section of chorion of egg. showing cytoplasm
below chorion(Scale bar: 500nm)

C:og i CP A BT s G : BT A 1 K BORL s MP: 2 K5 FL s P f/NFL s V1T & 5 C: Chorion; CP: Cytoplasm; G : Big granule in cyto-
plasm; MP:Micropyle; P: Micropore; V: Vestibule;

BT RGO

Fig. 1 Mature egg of S. maximus
B B, B0 T 7 T IR 4. 77 pm, 43 8~10 J2 & J2 A A /N o3 BOM B % 432 R WLEE B i/ AL

AL B (A 1-7) o i 5 i BELEE 7 RS 6 5 IR O A 2 R S5 4 L v vl T o R DX S R T B XSS AT
HeH .29 10 2. &R Z 0 B A5 5 IS B (&L 1-8) o 4 1 = 1] f) 5) B vy 0 81 L8 09 T2 . HG e phy SR 21 LR 2 2
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JE TR R R . B P R R R WS B N LA R . f B 1-9 SR AT WS B L 2 BT Y B BT PN A L
A G TR 1 UKL
2.1.2 #-F

AR LSS REZOPRE  Hy S b e R AR =3 o A, 2K 2y 55 pm JB TR TUMAOKE 1 (&1 2-1) . 3k
IO TE W R R, ELAR R 1. 58 pem (& 2-2) s M TE W 24 R 2P 3K 0% . = 24 0. 89 pum (] 2-3) . 4l M A% M i J5 35 &2
BB L 4% AT M FG (Anterior pit of nucleus) HARZ 0. 42pm, MG AN O A FLIN A RDIE (& 2-2) . o R Hh B S8 8
B0 9~ 14 8 H A5 Y B 2ok IR 2 i (T 2-4) 2R . K 7 8 R 3 M S350 D 1 TU g v s

o R

1. REEHPREF (A R :10pm) ;1. Appearance of sperm of S. maximus L. (Scale bar: 10 pm)

2. REFHERS 7L T5 1 (A5 100 nm) ;2. Top view of head of sperm of S. maximus L. (Scale bar: 100 nm)

3. REZ GRS F Sk 3 A9 M T (AR : 1pm) 5 3. Side view of head of sperm of S. maximus L. (Scale bar: 1 pm)

4. REBFERG T LMK T (b L : 1pm) ;4. Downside view of head of sperm of S. maximus L. (Scale bar: 1um)

5. KI5 BKE 0~ 5, HUOR A BN 7R IETE AP BORS T, B A8 B 75 2K FL A (B3 R : 10pm) 35, 0~5s after insemination, showing the
spermatozoon entering into the egg and the flagellum from outside of micropyle (Scale bar: 10 pm)

6. B2 J5 4G 0~5s, BURE A BY . B3 B 42 32 K5 FL AN (B% R : 10pm) ;6. 0~5s after insemination, showing two spermatozoa ente-
ring into the egg and the flagella from outside of micropyle (Scale bar: 10 pm)

T FNG G RS 10s, 78 32K FL P I8 A2 K5 HE N 32 0K5 %€ (BR R : 1pm) 5 7. 10s after insemination, showing fertilization cone and fertili-
zation plug in the micropyle (Scale bar: 1 pm)

8. G R H 155, /8 ZAFFLIN I 3Z K #E (A L : 1pm) 8. 15s after insemination, showing fertilization cone (Scale bar: 1 pm)

9. BN 5 R 355, 78 2K FL N I A2 K5 B N 32K 28 (BR R : 1pm) 5 9. 35s after insemination, showing fertilization cone and fertili-
zation plug in the micropyle (Scale bar: 1 pm)

10. 45 5 2min30s, 75 Y4 32 K5 ZE 34 16 52 K5 FL A B9 A5 F (B R : 1pm) 5 10. 2min30s after insemination, showing the spermatozoon
being block out of the micropyle by fertilization plug (Scale bar: 1 pm)

AP KRB BT M FE s F M 6 s FC: 2 K5 #E s FP. 52 85 22 S F5 15 AP Anterior pit of nucleus; F; Flagellum; FC; Fertilization
cone; FP: Fertilization plug;S: Sperm

B 2 JREEETRE T KR T AP

Fig.2 Sperm and initial stages of penetration of S. maximus

2.2 HBFAD
REZEBPH T A BN AR HDR . 5245 J5 0~ 5s Bl Al WL B A7 RS 1 3k Bk A 320 AL 8 L B A 20K £L A8 28 41
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([ 2-5) . WLEL IS [B] BE N 24 20 RLAZ K B » K58 73 32 K5 FL AL R WL 3] — AN K 7 i A BB 5~ (B4 531 52 K L Ah ]
LB T I, U AT R A P MK 1 i A2 AL N (L 2-6) . KE T A BR S , H Sk B0k 32 0K B0 2% 1 i 2E T
A1 L T B2 TG T 1Y 32 K 4 (Fertilization cone) (K] 2-7)

PG 10~35s R IR BE 75 32 K £L N WL 4 3] 52 K5 HE . 320K o J) Bl mT LWL %€ 1) 200K 1 52 4 9 (Pertilization
plug) (& 2-7 .18 2-8 . 2-9),

FNEIG 2 min30s., 2K £L N B 32K HETH 20 8 DL BTSSR0 320G ZE B IE 2 0K 1 iy 3 A (8] 2-10)

K AN R 2 5205 FL A 18 N4 2 20 G 19 B IR 28 HH T 2% 28 SR 0l i i BRI (1 2-8 (8T 2-9 181 2-10),

3 it

3.1 KRESHANEN

REZGEZRELNALEAR I 401 pm, 20K 73K F 8 B AR 158 pm WYMREIE 2, D 5 4 T BB >
K 7[R E B 1~ (8T 2-6) o AHASBIEGE K B RS2 B 52K FL AL — A 2 AR REDRG 7, X al RE LI 2D 1 2K A
BRI LA, 3K 1T e 5 AT E S5 0 A 0 FR . K22 0 328G L T E 0, T A At Al 1 00 28 32 6 L AR i W S KR AT
Amanze 5 (1990) xJ 88 £ 57 5~ 32 5 £L X 19 94 FIE 45 K4 59 D 5 P8 HC R 45 (1990) A 52 If B 2 (199 1) X Y ik Mis-
gurnus anguillicaudatus NI 2K FLATIE R R AF 5T, LA M AR B/ 45 (1999) % K4 1 Protosalanx hyalocra-
niws W SENG LY G TR S IR T8 B 45 4G I AIE 5T, R AIE BH 32O LI X 2L 55 44 S kS 1 19 = B A 51k A 2 RS fL 4
HE T AR S . G O B R X L A R ABL T R SR B A AR VR B EIE N R TORE FAEILAL ) = B H N D — R R
U o K1 50 W] LB 1k 265 A DI .

TR 35 B 7 JIE 3 TR A1 W6 R S i O o) 1 2 ) X S0 25 4, L34 50 A W i /N AL N FLIN E A BT . H i
R B TE R R 20 B 0 2R B0 R A U NLAFAE Gt — YT 19905 FhBREESE 2006) (B A [A] 4 £ ol , LB 5%
TE A RN S5 ¥ 30 & A 22 5700 5 LU U0 IRV R 4R 0 09 5 DU) 5L R L 7 e R 2 T G /N L, X 22 33K 3 T A /I AL, LR AL Y
A 30 ZAROP I 22, LU AL A vhcs ) D R3S o0 A (R 9855 1998) 5 & #1 Carassius auratus BU ) )il 5¢ JE
FIHA 5~10 F5A R T8 B B 78 A, IF ] B0 BEALIC 4 R R BISE 1993) 3 il 1 Barbus conchonius 5P AL X 5¢
PEAAT 7~10 Z576 FUE R A5 0 T 48 1 — BRSO FiZ X, HOR 7 10 52 K R se 42 & 1) 99. 7% (Amanze
etal. 1990) X FPEEHY W] BEAFAE—Fh B =W FL Y 3l 3 2% TR+ = 8 T O BRAL X 3R 1) 26 5 RIS 20
% Silurus soldatovi Y13 142 BUAT LI 59 2 ALt e 9 IR S A e A7 458 1 n] LA LA AR 22 4 38 AL, U A7 0. 1~
0.2 pm ML BN R R AN R T AR B 7 AC e A3 8 (BR 4255 2004) 5 iR IR 85 Squaliobarbus curriculus
YR FE R TH -1 G B T 50 M oA A U INLAN  JE B i i s (FhPREESE 2006)

3.2 KESRETFHIZATL R

AT 38 3 W 22 A K2 B 1 34 1 s R 2 B RS 1 Sk A L AZ BT M B L 3X 5 Suquet 45 (1993) 1k 22 55
(2010) M EE Lt 2 —3 . [FRER . [BIBEE B Verasper variegates F12<5E B8 Verasper moseri K5 T HRth,
FEFEAZET M FE KRB AF 2004 3k Z8 48 20100, X RZEGE | o 6F | 5% B AL % 0 5] 50 AL RS + 3R T B 451
HEAT PO s R 22 BT A% 1T 1M1 B 4or T4 - TSy o 2 B8 | 2% S0E B2 S0 R0 (630 A S5O0 —F A i 1M B o7 A iy s o it A » 8 7S
B 5t 00K - 25 K0 FE R [R) 9 25 7 IR A 20045 5K 2545 20100, AT 1M Bé 7 JHAth A 1 0 28 7 rh AR 2D
T o 5K K A (2004) TA Ay 33 ol AR 5K 45 44) T 2 TOUAAR Frg — o 3sit 3 (] BsF -t AN HE B 2 1) S0 R TR PR 400 o 1) — b ik
1o ARWFFEIEATA TR X AN WL AL PR B IR 4 AR ZEORS 7 b AR i A e A 17 B S T i) . (H B
PRALERATS 75 32F — 25 1 B 55 FLRIE .

3.3 BFANBEMFHEN

KEZGEAE NG 0~5 s B Al 6 2 KE FLAL B R A RS T HE A L B HAth R 22 0238 i A B9 3 38 P, 40 935 40 ( F B 75
& 1982) MM E G MESE 1988)FF 30 s B L FEH FEYOP L 199D 4 1 min, 4 GGRREHEF
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1993)1 min50 s 2245 .

KBS R B R G ZAE LA TERG T AT &8 21k K AONG 320K FLA 18 N & 2 Z 0 09 8 14 1R
ZHTH R A 2R AR AR . B AT A A SRR e 2 ) B R AT ST AR . X AT RE S A B AT S 2R
D e HE B 22 RN A — R AN AR O . I I VAR Al A R I 2K [ AT A SR T

SZAGHE RGN I 7RG A P4 T B B AN TR TR AR 1 440 i 5 256 , O R 2 T A 28 32 A 1ok AR 24 T s B A
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RS2 AEHE . ASHIFSE b, RS2 GRS 1 A B 5 32K HE Bl 22 B, T 3% ZE 2 S FL AR 1k 2 40K PRk A A BR T
SZAGFLAL S —8 PR RS A BR A BB
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