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BME: ALEEgRENET OABE T ARSI ROB AL, XA ER LR &2
T HSNE AT DR RN B B % A, JE XTI T B T H K A23187 5 0 KB 5 R U
BB B AR REF AR E R, BAREETFNIERR NIRRT 9K 4 N0 B
FIMBE A KEER;F NN KEH N, TR BT, BBk F NN FA B
TR BR R ETOURE BB E VI BOA 7 LA R, TUR B S B %, DUR £ ik, T
BURL 10 SN, AR R GE /N o U 40 B AR T, & pH 4 8.0, CaClL ik B 4 0.30% B A
TR, H & F 3 E A23187 (60 pg/mL) ¥ F 50 min, 7 DA 5| 5 A B9 A F T KR &
(80.41% ) , 1 £ 9§ K% 45 Z| 0y UK R 3 73.87% o A BT 4% th B9 s 2 7% 5 4t T L A 2

AR R T AT AL, T AR 2] 64 37% B TR RN &
KEWR: BAE; BT TERNE; BARML; B350

FESES: Q959.223; S917

TR AR S0 2 % A A2 0 1 A T B B4
HSC S Pks o6, i DL s sh Pk fe i
FIBTIRE F-35 J7, B ATOUUR S 07 175 5 63 T A 2y
JEHE B BOR T B M IE N HE AR . B A s
( Charybdis japonica) 3 Jg& T FF 5% 24X ( Crustacean )
1 & H ( Decapoda) 12 7 #F} ( Portunidae ) , {5 FR4E
WL AT 8%, 73z oA TR E A X Pk
36 IR, N AT A v o R
HET, T H AR ISHE 1A Y MR 5ORMR 4 X
FAFIREED SR B F AR Sebhs T R R
BT TSR (H H A ToUA SO B 1 Y
A AR WARTE . AR SCR GRS S X H A
Wk DA S W R TSR A T T A ER
3R T THLAA B ) S A5 S A R, I S - 3k iR
A23187 5 HH7K A5 SRR LA S B HERE I RS HE i
K TV S 75 B LA THRT, LU H A A
TEFHARNEAN IS ELA

1 MRSk
L1 #y
SCH T H AT 2009 4R 5 -7 HIW A% =

%5 H#7:2010-08-02 &5 H #7:2010-08-23

SCERERIRED : A

i, WK 5.4 ~6.7 cm , 1550 6.9 ~
8.1 cm,
1.2 7%

AT A onhl & T U il T B 5 H B
YRERE T ORI 20 mL JoAS B A\ TiEK
(Ca’* -FASW Fitfil) "' BFjg 5 min, fi] 200 H 44
W3 U8 2 BRZH 2% 7,800 r/min 5.0 5 min, $/1%
HEREFITTE. JH Ca® " -FASW Mok 7 U0 TE 7 B
B 107 ind/mL (RS T2 7798 ,4 AT

MFHERLR ORI T IR IR S S5
I AR T T b A A,
FH 2% B24T B YL 4% YL {4 4 min, Nikon E1000
T SRS BT o Iy BOAS [m] S g B B ) -
W, H 2. 5% I U 2 (4 C) 1% IR 5 [
E, B £ T B 7K, Epon812 B 4 B I £ HH
LKB-Nova # i U) i HLYI |-, il B2 #h R0 AT A5 R B
WYete,  H A HL - JEM-1200EX 7375 5 1 45 WL 5% |
R o

T AR R F 51 #Ak A23187
(Sigma 2% #]) S U H WA R, B Ca®t -

BBV B VLR AR YRR T I S TG ( Z2007THS006 ) 5 VLR RT3 L RHCR R 15T H (BN2010026)
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FASW Fi B il 2 mg/mL R, & 4 TR
AT TR R B 1] 64 ) T HC11 A~ 208}
EOE, & 480 pL 1) 0. 20% CaCl, %5 (
Ca®*-FASW Jigifi) F120 wL FH5 7838, A
A23187 B 12.5 pl, [ B0 4 A23187 Bk
Ji 4 50 pe/mL, 43 I7E 10,20 .30 .40 .50 60,70
80,100,120 min J5HIA 75 pL B 25% 1§ 5 [
FEWR LA IR RN, oA 1 A A A23187 R
XTREZH 1o S5 HC 1 A 9RHE 0, A 480 pL
Ca®" -FASW 120 pL ¥ T2 M xR 2,
T IR R R 6 R AR EF&4m o pH,
Ca®" J A23187 & 5% M Af 1 044 S5 I 114 56 44 A1
ZUY ) ARSI R A 3 AR T A T, pH B
6.0.7.0.8.0.9.0 F110.0 3t 5 B ;B H T,
Ca®* L 0.10% .0.15% .0.20% .0.25% #i10. 30%
M5 ANBERE C T, A23187 B 30,40 .50 .60 Al
70 pg/mL 3E5 MEREE, SR Ly (5°) MIE S # ik
75255, )V 50 min Ji, R R E . B—iK
FEEE TR 3 W, BRI BEALEE R 29 200 K7, 11

B ITIAR S R
AR AT KR USRI AR i ) I

WO BTSRRI T I JE KR4 TF
JCE 24 b BCETE R BRI RBRK, T -20 TR IRA
Fio BLO.5 mL GE7K, it AGE kS FUT0E , iR
P il SR =, = R AL 50 min J5, G T
[, TR T S 2%

M B A 69 T TR RO 5 5 SR I B
PR RE B AL G R LR A T T
B TR . 76 LIRS0 TS i B 15 5 4%
P ARSI L TR B 2
1.3 #HiEaiE

SEEREE O AME = iR FRon. RA
SPSS 16. 0 A TEAR AL B, IF AT ¢ 45 Bl
75 22 73 #t (One-Way ANOVA) ,LSD £ I,
4 F1 Duncan £ 5%

ERRHHBAR T E FRER—KTF
ZA(CTAE) W A 7 et i i) T (B IE 5
1 BB TR N A SR 25 R 2 M T,
FEIEACFA 1 HNECTF 27 rxd i SE e 25 AR 22
A, PLHEHE, R e T, SR RRF-—K
SRR ((X) {8 8938 A T 7 xR
(X)) EN (T AR/ IEAEFRAE 1 550717 A K
B, (X)) M A (TE/IEAS A 1 51Ky 27 (&

UK L A, AT e (X)) (. R
(RAE) BER W Z A e, B R {E K, 1%
PR B 7P A o 45 2R 8 R T K, 32 TR 1 3
HE, AT IR R A6 = A P i Xl i /Y

(X)) (X5) V(X;) (X)) F(X,) oK E I 25 B
/ME, AR5 B .C N1 R {H.

2 4

2.1 BAXRBHEFRERMTREPHOESTE

A TOA 2L 1 H AR st B 290 T RO B
W], 982 3 m, e 56 ) g A e CETRR-1) o %
FEE PN B AR, Y I 2 A 22 R stk A 1
FEIX, I A A 2 5 S (BT RR-8) o BRI T A AL
TALARIE N, Sk M TO04A 7 R T A 98 — 8 43 41
Ao TR HI B & A AT HEZ 405 IR 2544 , 44
BUEEAL A o TR SR AR 25 B A W] W] 23
JZRANZ , B RO BR A A

H Al A - 1 004 B 1y 3 F2 W] 43 R 4 S By
B2 5 T B Be: Sk R R RS, R SR R 0L B S U 4
(FERR-2,9) . 5 1 BrBo: Sk g me e, R4 40
(BERR-10) o Bl Sk e FL TR AR, T4 9% 5% [m] 4 58
P TOLARAS 2R A RH S, e AN RIS i K 29 2.3
pum, KR 29 3.4 pm x 2.3 pm [ B A 14
MR (EIRR-3,11) o BLBY B i 8om A
WG AR TR VIR . S8 BB : 2R L a
HfCETRR4) , BT BEZY 1.1 um, ffRS + S K
JEIR 5.7 wm ZE Ay, TSR SR 4 F A 5
B, AR SR ME PR S8 8 TR 5 i i e Ak (1B -
12) , IV B 2 FL A5 Wi 24, T4 4 41 2 7%
TR LI L (EIRR-5,6) o ToUA 22 ph T4 3% Py J2 1
TOUAAE Jo BEA J.  TOU AR 22 11 o 1) 28 FL 4 W7 284
Ab T LA A R T AR R 1) 1 R (T RR-13,
14) , 5w BJE R4 /NE 2.3 pm x1. 4 pm
(FM-7) o
2.2 HABRBFEARFSHETHTNER
S

1L, EEEA 0.20% CaCl, #1 50 pg/
mL A23187 (251, H A kg F T {4 S iy %6
Bl 175 5 B [A] A9 22 < 11 32 3 T v, 50 min B ]
£ 50.15% +0.75% ,50 min J5 &5 T T 1A )2 i 2%
HEHO N, XTIRZE 1 HE A 0. 20% CaCl, {H R
WS IN A23187 RS THAA S 3 841K, & 120 min
B3k 13.81% +1.18% . 1fii fj Ca®* -FASW [i¢
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il R B 2 v A D BOKS - s B TR s 1o 1) 56
I B8 TR (H& A & 58 T4 f g 4 3 i
RS+ o
2.3 EXRXIEHH

IEAESE A R 2,3 MHAFH, LA
F—pH 1) R G, IrLA pH J& 22 A 1, H
U A23187 ¥k JiE, CaCl, ¥k i 1Y 5% ) 7 4%
A23187 Ve EREAIG . A T{E A A i 4 B 02
A,B.C,, Hl pH 4 8. 0, CaCl, ¥ &} 0. 30% .
A23187 WRFEH 60 wg/mL, TEASZEG ) 25 MG
L DIEE 12 S AR EE A, B, C, Bl pH 247 8. 0, CaCl,
WRHE R 0.15% (A23187 HkJE -k 60 pg/mL(F 3) .

Fie I8 A,B.C, Fll A,B,C, WifdH & #4787 10
M 175 5 525, A, B, C, 21 1 oA J2 v %R
80.41% +1.29% , A, B, C, 41 1ty T 4 Jz 1/ 3% Ky
73.28% *2.67% . KW H Al A+ TR S0 Y
S 4/ pH 8. 0, CaCl, ¥k £ 0. 30%

F1 BFXRERBTFAREE S E TR TR & ZE
Tab.1 The acrosome reaction rate of sperm from
C. japonica after different induction period

mean = SD
ARFRRHE|(min)  SEERAL(%)  AHEAIL(%)  XHHE4L2(%)

induction experimental control control

period group group 1 group 2
10 13.94 +0.75% 2.52 +0.49*% 0
20 15.61 +0.63* 5.53 £0.46" 0
30 19.49 £0.96° 7.21 £1.04% 0
40 43.37 £1.06°¢ 9.73 £0.66° 0
50 50.150.75%  11.07 £0.45% 0
60 52.93 £1.44% 12.52 £0.35% 0
70 56.47 £1.06°7 12,71 £0.89% 0
30 59.42 £2.43%  13.23 +0.35% 0
100 62.63 +1.19%8  13.61 =1.3° 0
120 62.86 +1.58%8 13.81 +£1.18° 0

Y B T2 AT, 2 LR ) R 4 A ) 5 S i g T
MR AT 2R (P <0.05)
Notes: One-Way ANOVA. Data marked with different letter mean

significant difference under the conditions of different induction

A23187 ¥ 60 wg/mL,

period( P <0.05).

R2 HEABBTFERMERKEER

Tab.2 The results of acrosome reaction in sperm of C. japonica by orthogonal experiments

JSLiR= M K factors of effect T W % (% )
treatment no. A:pH B:CaCl, (% ) C.A23187(pug/mL) acrosome reaction rate
1 (1)6.0 (1)0.10 (1)30 33.94 £1.29
2 (1)6.0 (2)0.15 (2)40 35.89 £1.60
3 (1)6.0 (3)0.20 (3)50 20.17 +1.68
4 (1)6.0 (4)0.25 (4)60 27.78 +1.95
5 (1)6.0 (5)0.30 (5)70 32.66 £0.92
6 (2)7.0 (1)0.10 (2)40 31.76 £1.30
7 (2)7.0 (2)0.15 (3)50 22.07+1.53
8 (2)7.0 (3)0.20 (4)60 44.24 +1.36
9 (2)7.0 (4)0.25 (5)70 38.68 £2.26
10 (2)7.0 (5)0.30 (1)30 46.81 £2.66
11 (3)8.0 (1)0.10 (3)50 43.17 £2.20
12 (3)8.0 (2)0.15 (4)60 73.65+£2.18
13 (3)8.0 (3)0.20 (5)70 48.50 £0.67
14 (3)8.0 (4)0.25 (1)30 68.33 +1.81
15 (3)8.0 (5)0.30 (2)40 60.03 £2.01
16 (4)9.0 (1)0.10 (4)60 46.08 +2.20
17 (4)9.0 (2)0.15 (5)70 60.58 £2.35
18 (4)9.0 (3)0.20 (1)30 52.21 £0.99
19 (4)9.0 (4)0.25 (2)40 57.21£1.89
20 (4)9.0 (5)0.30 (3)50 53.37 £2.82
21 (5)10.0 (1)0.10 (5)70 42.03 £0.67
22 (5)10.0 (2)0.15 (1)30 33.99 +1.38
23 (5)10.0 (3)0.20 (2)40 34.56 £2.81
24 (5)10.0 (4)0.25 (3)50 42.79 +1.24
25 (5)10.0 (5)0.30 (4)60 50.83 £1.44
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Tab.3 Data analysis of acrosome reaction in sperm of C. japonica by orthogonal experiments
A

factors of effect h L2 & h % (X)) (%) (X5) (X,) (XT” ) R
A:pH 159. 44 183.56  293.68 269.45  204.20 31.89 36.71 58.74 53.89 40. 84 26.85
B:CaCl, 196.98  226.18 208.68 234.79  243.70 39.40 45.24 41.74 46. 96 48. 74 9.34
C.A23187 235.28  219.45 190.57 242.58  223.21 47.06 43.89 38.11 48.52 44.. 64 10. 41

2.4 BE/KEESEIE 3 .‘Eh/\
FRBIKA TR ) A b MR RS 32 1085 T, 7T e
EBITUAR IR N 73.81% £2.45% , SIEASSERSr 3.1 AR REEFRENEL

M Hp B A5 3 25 A5 2B B TOUA SR %:80. 41% + BENG 1 TV S 0 3 2 FR R 28 1 AR AL R AIE
1.29% $EA T EUAE, 28 o Ry, 25 R i 2 (P <0.05) A W AEERE(EKL), PELEE
2.5 HEBETBENBTIERNFSEE ( Eriocheir sinensis )" Fl 8% % ¥ # ( Scylla

TESAER 40 T B A I RS ARG T serrata) "' RS TR TRUAC S 7 A # Pk B A5 468 6 i
PEATAR TR, AT 15 5] 64. 37% +3. 36% 1Y TH AR 52 HEIMG =Pt T8 ( Portunus trituberculatus) '
2,5 0 E MR 0K 28 RS T T N R FE RS B 2 IO s A s B BOA R U4
80.41% +1.29% AT LA, 2 ¢t K, 22 AR ik T H Ao 0 4 SR WSO 2B 7E T S niy 265 11
#(P<0.01), BrBE , B T4 41 B 39 o Mcknighe S Ay

x4 IHESTIEREIREPOBSELLR

Tab.4 Comparison of morphological changes of acrosome reaction in sperm of several crabs species

HARG Tk =it H Ak

E. sinensis"® S. serrata ") P. trituberculatus'™) C. japonica

KRR ERIE K AL
swelling of the apical cap and + + + +
rupturing to form an aperture
RS WA R LB B
the stage of contracting I I v I
radial arms
T RS

. . + + + +
eversion of acrosomal vesicle
= SIS gsvey . RE
E“}LE‘%HU@JKJ;( pm) B 95 95 1
elongation length of perforator
ST ) ) ) .
rupture of perforator

) e ITHATEINZ B

TRYENES A

i . + + + shedding of acrosomal
shedding of acrosomal vesicle .

vesicle outer layer
o s L g g e . s DUABEAZE + TOARAE S B
A2 4 R TUARAE + TR LS + SR e
. R . acrosomal vesicle inner
composition of acrosomal acrosomal tubule and perforator and proximal .
) . . layer and posterior segment
acrosomal filament tubule cruciform tube piece near nucleus
of acrosomal tubule

TR B . ) ) .
releasing of acrosomal granules
HARTRGE /)N

. . + + + +
reduction of nuclear size

T+ "R PR S B R A TS =7 3R UK A R A BAR AR % 42
Notes: “ + " indicates the morphological changes have happened during the acrosome reaction;“ —” indicates the morphological changes did not

happen during the acrosome reaction or it did not be mentioned in the literature.
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K7 RERN 3 T 01 5 3% i n] AE 2 e A P ME— 2y
A 3R L AR SR (A A B TR
FEPEANKORLEINARE L L. MASSEE H A e
O S B WA A A IR A, L R B T RE Y
AR SR A AL 2 LAAT, i 5 mey Wi 4 ade vl AT e
T AL A I, X TOUR S 1 RS 1 HE S 11 ]

HASRS T 2 L AT 29 1.1 pom, AT
PR FA St A B 1 B ISR B2 24 2 o, Y L5 £L
for AT A B EAREZ BN . 27 ALk RO
FTHES B AR IR A5 A4 X0 27 S LA il i3z Bl FIH LR
SCEEAEI AR Ao A e o L AR AT o8
B BB, TR SNZ M v TR 228 B, %R
5 ORI 2R AL B IR 2 2 B
SRANIR], B B URARE . AETIAR 22 i i ) 2 L 25
4L THAIURL SN, BRI IO i 8 i DI, 7%
R AIIEE . 73— J7 K T A5 s Bk — A
P R AZ AR GG R TR B2 5 o

3.2 HARIBHEFHTRME R EH

IEAZ SR A5 R H] pH J2& H A ek 1 T4 S
VL 1) 32 B ) R, R (] 7 45 18 A L ) rp A 4%
B RSO T TR S R S AR
FE 5 0 LU, AS R R SRS 7 0L B 1
AT AR A AN AH A 3X AT BE 5 W 22 5 D
XA S PR (38 A 56 o X A D 1 175 S
F IR N 3 A5 PR TR U e AR s s 2%
T EGE pH 3598 (B 1 , T v A 20 5 18 1) I
i pH ki 2 P 5 CaCl, 538 e 5 41 30T 5 A23187 fi
T DL 2% 75 R H AR B A i, SRR T B
IG5 AR TE )3 L5 T N ) R A, H A i f =
PEAR T8 I3 5 SR 50 min, B2 B (L
40 min, 7E4% H EAER S50, Brfs 21 i ik
JNER DL = AR F 8 fie fmi (92.73% ), B 4 1
(82.50% ) Fil H Al (80. 41% ) AHIET , rh AR o Mg 45
(2% ) .

RS HEETFIERMMOSEFSRGLR

Tab.5 Comparison of optimal induced conditions of acrosome reaction in sperm of several crabs species

L B BTN = T Ak
E. sinensis'® S. serrata %) P. trituberculatus'® C. japonica

pH 6.0 9.0 - 8.0
CaCl, (% ) 0.20 0.25 - 0.30
A23187(wg/mL) 40 64 30 60
1755 8] ( min ) induction period 70 40 50 50
THA W #%4( % ) acrosome reaction rate 72 82.50 92.73 80.41

T =7 FOR SO ARGE R K

Notes: “ —” indicates it did not be mentioned in the literature.

BTk A23187 JRAE T U R YN 5
TR R R SR AR RS B AT T 4 A
TEF T T8 e Ca® IRk cAMP A i
% CAMP-PKA 2 4, I 2] {fi — S8 25 [ o i 1
Ak, [EiE Ca®* Jit ShZM M1 48 R 45, AT 51 % T A
FORitM o Az R AR 2 B SRR A Ca’t A
THEAK R TR BN R A 13, 81% , RN
F IR 09 5 A T A B SRR R . H
BT IR A23187 Ak B 5 1T 9 K R A A B, A
A S ) A EE R U IS FH . H HTX BR K 935
SRR T B T % e g
B 7K b RS -, 1A% 85 1k 93% I TRAR S % 5 2R
2SR A SR PRI B HIE T B 88 B0 S5 5k 4% K
X} =R TS - IO S 175 3 84 83 %
BREETE 78K A23187; £ 2 &% MK
Qb AR 75 RS T, JEAS AR R AR TSR SR, IFA

WA Z—J2 OP - A AN 5 A5 v K
A HE R O L 5 A B KIS SR (73.87% ) KT
BT84 A23187(80.41% ), Wang 2" 1 %% 31
IR S AR DA S AR E o BT LA B ZK il
B MO H ST L A A R T —
W5

FHAR TR 375 T 25 A Ah PRI 19 90 % 7 18 I A O
FERENIRG -, HBUA RN A RESE 42 58 i, HORG 116
YREFErh 2 R AR S5 1 R AR AL, BOHE N B 2%
A T RETE S IC IS i A7 T ARG e i A vh 2 1
THRBER R S MR EH I G S
K TRIFTAAERY " Lin' ™ Rk A 4351
TEBE 35 X W ( Penaeus monodon ) F1 ML 44 5 %} W
( Penaeus vannamei) [ N T 245 32 6 v 5% F M
HERFRE JEARAT IR I M (AR IR 520 . AR SE e
AU A AR R B A e A T 0 0 M A4S 4
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MR h R FE A — 225 (k%) 1
S-SRI H A5 3] 64. 37% i THAA S R,
PR A X T 2N - 1) TR ARG ) % 32 A
AT KA B T IF ) H AR i i N T36E T4

THEFREAEESLE TR TAEL T
XA ZAFFH 8 i BV

SE L

(1] ZFE KT AHLIREF M ] b T E L
HRALE,2006:217 —220.

(2] R&&E, M. =Z9em 78R 715 1 3o Jr
[J7. K724 ,2008 ,32(5) 1765 —771.

[3] B5HHa, s KEAEY¥IM]. Jbat:
HhE A H AL, 1996 :360.

(4] EAF BRET, ek, 5. H Ak 1978 57 0 20
B[ d]. B FR2ER ,2005,27(1) .81 —83.

(5] EFM HEEE WRERE, % HAREH Y71
WIS L. et B I R R R Rk F (V] R
VR ,2000,18(1) 143 —49.

[6] Leung TJR, Lawrence A L. Observation on the
decline in sperm quality of Penaeus setiferus under
laboratory conditions [ J ]. Aquaculture, 1987, 65
363 —370.

[ 7] Bhavanishankar S,Subramoniam T. Cryopreservation
of spermatozoa of the edible mud crab Scylla serrata
(Forskal) [ T].J Exp Zool,1997,277 :326 —336.

[8] Lindsay L L,Clark J W H. Proloading of nucromolar
intracellular Ca’* during capacitation of Sicyonia
ingentis sperm, and the role of the pH decrease
during the acrosome reaction[ J]. J Exp Zool,1992,
262:219 —229.

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

R, TG AR, 2. h A LB ( Eriocheir
sinensis ) K5 5B S ISR RN, B BIFFE [ T]. 9 e
KR 1 ARRRERT 2007 43 (2) 1139 - 144
LA, TV WO, A RGO BRI AR
M AIBFFELT]. 34,2001 ,47(3) :310 —316.
RS, BRI, RLLTL, 5 =R T8RS T DA
SRt B v B A A A AR [T ] sh W o4l
2004,50(5) :800 —807.

Mcknight C E,Hinsch G W. Sperm maturation and
ultrastructure in Scyllarus chacei [ J]. Tissue and
Cell,1986,18(2) :257 —266.

B, MU, R AR TR AR U B ( Eriocheir
sinensis) K 5~ TR S B 9 BIF 58 [ 7] 3 9 2 41,
1987,33(1) :8 —13.

Lefievre L, Jha K, Delamirande E, et al. Activation
of protein kinase A during human sperm capacitation
and acrosome reaction[ J]. J Androl, 2002,23 (5) :
709 -716.

Wang Q Y, Misamore M, Jiang C Q, et al. Egg
water induced reaction and biostain assay of sperm
from marine shrimp Penaeus vannamei; Dietary
effects on sperm quality [ J]. Journal of the World
Aquaculture Society,1995,26.261 —271.

Browder L W. Developmental biology [ M ].
Philadelphia : Saunders College,1991 :132 —135.

Lin M N.  Spermatophore transplantation  and
artificial fertilization in grass shrimp [ J]. Bull Jap
Soc Sci Fish,1986,52(4) ;585 —589.
SRARAL, THTT , BARAR , 2. B9 58 A 0 IR 4 A A%
KRGS [T]. 3 5 W1, 1993, 24 (4)
428 —432.



12 4 VRN, 55 AROMF T AR B 1 TR S i 84k 515 5 26 1F 1827

Morphological changes and induced conditions of acrosome reaction in vitro
induction of sperm from marine crab( Charybdis japonica)

XU Xing-hong* , YAN Bin-lun, XU Jia-tao, XU Guo-cheng, SHAO Ying-ze, WU Jian-xin, DAI Jun
(Jiangsu Key Laboratory of Marine Biotechnology , Huathat Institute of Technology ,Lianyungang 222005, China)

Abstract; Charybdis japonica is an important marine crab widely distributed in China sea area. The main
purpose of the study was to provide a theory basic for the research of reproduction biology and promote the
progress of artificial breeding technolagy of C. japonica. The morphological changes of sperm during the
acrosome reaction in C. japonica were studied in detail with light and transmission electron microscope, and
the optimal induced conditions of acrosome reaction in vitro was obtained by orthogonal experiments. Then
the induced effect of ionophore A23187 and egg-water was investigated by contrast experiment, and the
acrosome reaction rate of the sperm collected from male seminal receptacle has been analysed induced by
treatment with ionophore A23187. The process of acrosome reaction consists of four consecutive stages:
(1) swelling of the apical cap,(2) the apical cap ruptures to form an aperture which acrosomal vesical can
evert through it and radial arms contract, (3) elongation forward of perforator and aggregation of acrosomal
granule in the posterior segment of acrosomal tubule, (4 ) rupture of perforator and shedding of the
acrosomal vesicle outer layer result in formation of the acrosomal filament, then acrosomal granules release
out and nuclear size reduce. Most of the acrosome reaction of C. japonica sperm were complete in 50
minutes. Three factors with five levels including a series of pH(6.0,7.0,8.0,9.0 and 10.0),a series of
different concentrations in Ca’* (0.10% ,0.15% ,0.20% ,0.25% and 0.30% ) and A23187(30,40,50,60
and 70 pg/mL ) were chosen to assay the optimal induced conditions for the acrosome reaction in sperm of
with an orthogonal experiment. The highest rate (80.41% ) of the acrosome reaction in sperm collected from
female spermatheca can be achieved when sperm exposed to 60 wg/mL A23187,0.30% CaCl, at pH =8.0
in Ca®* free artificial seawater for 50 minutes, but the acrosome reaction rate of the sperm is 73. 87%
induced by egg-water. 64.37% of acrosome reaction rate can be achieved by treating the sperm taken from
male seminal receptacle with the optimal induced conditions.

Key words: Charybdis japonica; sperm; acrosome reaction; morphological changes; induced conditions
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Plate The process of acrosome reaction of the sperm in marine crab C. japonica by

light and transmission electron microscope

1 —7. The process of acrosome reaction( AR)of the sperm in light microscope x4 000,Bar =2.5 um:1. Unreacted sperm; 2. Sperm in the 1st
stage of the AR; 3. Sperm in the 2nd stage of the AR; 4. Sperm in the 3rd stage of the AR; 5. Sperm in the 4th stage of the AR; 6. Perforator
separated from reacted sperms; 7. Sperm with reduced nucleus; 8 — 14. The process of acrosome reaction (AR ) of the sperm in transmission
electron microscope :8. Longitudinal section of unreacted sperm %20 000,Bar =0.5 pm; 9. Sperm in the 1st stage of the AR,showing swelling of
the apical cap, x15 000,Bar =0.67 pum; 10. Sperm in the early period of the 2nd stage of the AR,showing the apical cap ruptures to form an
aperture %20 000,Bar =0.5 pm;11. Sperm in the later period of the 2nd stage of the AR,showing eversion of the acrosomal vesicle x12 000,
Bar =0.84 pum; 12. Sperm in the 3rd stage of the AR, showing elongation forward of perforator x20 000,Bar =0.5 pum; 13. Sperm in the 4th
stage of the AR,rupture of perforator and shedding of the acrosomal vesicle outer layer result in formation of the acrosomal filament,acrosomal
granules release out x25 000,Bar =0.4 pm; 14. Acrosomal granules release out x40 000,Bar =0.25 pum;

AC: Apical cap; AF:Acrosomal filament; AG: Acrosomal granule; AT:Acrosomal tubule; AV: Acrosomal vesicle; C;Chromatin; IL.

Inner layer; N:Nucleus; NM:Nuclear membrane; OL:Outer Layer; P.Perforator; RA :Radial arm.



