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WE W R HEA P A (Eriocheir sinensis)a B 7= U1 71T Ja 3 fw otk B 5 AR B,
KR HQHNEET 0, 2, 4, 6 KB ER3, 6. 9, 12, 15, 18, 21 =W HEE, 4 T H
2 AR O 2k AT, o A SR R o ofk B o R A Z2 R (DHP) | M iR % R (GTH) . 77 71 iR % (PG).
W_EBE)VMERNSERN, ERET, ERKY, WELIBATIARE, YHE<6 b, HER
REATE, MEAERE N 2~6 PXE 5, ik E + GTH, PG, E, /1 28 5 & B a7 A8 th 34 LW &
T, EXBEAREAMLT R E £ FP>0.05), MELENFE, BE AT, Mk e+ DHP,
PG. E;, fiEB & EHNELTHELANAS; )5 ik @+ DHP, PG, E, 1| £ %&£ 75 T I#
W%, L, YFHEH 18 B, WEFI)E, ik E+ DHP. GTH. PG, E, fn £ & &4 % 2|
AR, FE 5P RrAE 3R B # £ R (P<0.05), %hE N 6 B, B IF AT Ak B DHP, PG,
E, fn 2 B4 &%, /e DHP A1 PG & E T/, W GTH, E, M ZW & EHE L A#%, EH*
90 RT & =90 J5 At B DHP A 3% 2 53 4h(P<0.05), H & TU6 4748 L & B 3% = 7(P>0.05); ML JE,
‘%%F%L%%E AR RS EE R TR E EANES ., AR EW, REXF
BRI RA TN E MR E T S HREFAET M, Hf, SHRFETELEEENK
BEXBENEMNFEE, DHP, GTH M PG X 3 M £ 5 5 T AR BB = WiEsh . Ao %A
TR E A PR ERER AN e AR E PR EN T, T EP A B R LN &
EHH, WPEBREBNETENFARREREM TN EE
K17 HE, PREEE, KW, W BE
FESES S917  XEFRIEE A XEHS  2095-9869(2023)05-0162-10

rh4E 4% (Eriocheir sinensis))” 1z 73 4 Tk Wi SO g KR, B EE AT R (FREE,
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2013), HRR SR B R LA A 0 e RO BRI 2 A AR
TG 21, TERKZRIT, P B A AR T e 58] 30 ¥ ) 1 22 T
PO, FEBAFERER, KRR E, B ERRK
AKI kLA K GERI L, 2004), B I TR AR 44
BRSSO BRI OCHE N~ , BT, A OCER B X Bk
5 14 4l 38 32 AR v AR % T 8 75 (Onken et al,
1999; Gabriela et al, 2007). EFRHH(LHTY, 2012)5
AE A (Luvizotto-Santos et al, 2003) . iE 58 51 .20k
SECRA, 2018)55 )71, (HEREX] rh ALl B g S e A2 e
S BRI JE R E A oRE DGR 9 52 M P 1 A LA

Fostier %5 (1975)42& t 1 2% [ B 3 35 6 45 42 1
170- BR[| 20B-XWER 22 AT 170-20B- BUEE 22 i
(dihydroxyprogesterone, DHP)%, o, S 3%
M Gl 10 245 O 200 L BA Y 2 DHP,  E 7R KV U fiE
(Salmo salar), A& F-#:f:(Oncorhynchus) . T it (Salmo
gairdneri)F1£T KRR £ (Oncorhynchus keta)Zs 11 2k
8 F5IF 52 (Zhao et al, 1985; Idler, 1960), {21 MRILE
(gonadotropin, GTH) /2 i fii 44 73 WA 1 Sy — i 5 Y
BRI S AR PR 7o RIS R, A 2R
HEBR 36 2 5 L P GTH /K- % U1 # 5% (Goetz,
1983). T4 Jf & (prostaglandin, PG)J&:—JSHA 4
TEPERRRRIAR TR , BA B iz i 5 4= i A= 12
YER R ENISE, 2004), Ho, FiglR &R E (PGE). Hif
GIMEE F (PGF)FIHTS I FK (PGl il g i a2 i H
seEh ¥ HEDN . M ¥ (estradiol, E,) & H 52 sh ik N i
R TEEMEECR , 7R 00 5L B ORI B AR A AR R
ETAEENEM. 2R, S
YEBEMIR KT AR B ME RS ER ML FEEN.
Burns %5 (1984)7E 3% [E J¥ #F (Homarus americanus) i {4<
P LI 9K B 25 & BTS2 (testosterone), HIAH
HIcoh kN HA B, S, HXMEREEH—
FE R SZ

AT ST R ERBE S5 T, rh AR B A
SEE S BRI I T AR DGR & iR RRE , B
TESFATER BEXT rh AR 38 2 e ™ DN iy A= 3L, S eh
BT ) B A YA SRR PR N S 5%

1 #wREFE
1.1 SEIEEhin

SO AT SRR F VLA R BRI SR AE b, Pk g
Jefit s o % U BMEBE[(111.48420.86) g] 240 H |
f1(125.84+8.10) g] 120 H, It 360 H, iz EHEK
FERFEEAE G BE AR VK = AF 5T i S0 56 5 R 4 - S

BT 4 MNRAKBEEEL P (EA RN 1.8 m, FM 0.8 m,
TREFKIE A 50 cm), ¥9% 7 dJE AT IERLK . S
HRE 1) R AR R — B, A H09:00 F2 18 3%~5%
A A% W g f 2 5% 45 W% (Sinonovacula constricta)
KIFBRFREFFET AN, SCIR ], fREE [ AR IR
F ARk IR[(11.50+3.16) "C], pH H 7.5~8.5, A f#4A.(DO)
PRHFTE(6.0£0.3) mg/L L) [

1.2 %FEL. FOPsEE

121 REER Bl EREE 43 0. 2. 4 F1 6
7K F 22 B SE 586, BN AR BRI 3 P47 SEER AT,
B TR K R4 OME AR 10 H ., MERE S H, BTG
BC L (A [ L BE KR v (B2 1.0 m, #5524 0.6 m),
M KA 25 emo ACHCSEEOTHT, FEERBE SR 0., 2,
4 F1 6 LA, B RERE R 5T BB TR bR
A CARIC I REFR I, 8 AR R G sS BT
SR RAS B i AR AT A AR R ARG, B R EBURE A e A
P FECIREE AT, KT R LH T 4 1) A 2]
LRGP ARG IE, WIS B ) o
122 %k MR8 AR 55 56 2 76K VE H K
A RN W AR 2R - DR AR BE A AT A 25 20 ~ 21),
[EIEE, b T IUFER BN 9 R = ry FRE, = onss
B E SRR R 3. 6,9, 12, 15, 18 fl 21(3%
Be e L7 PR BRI S5 RAF R 3R) . L, MR FRK
M A HUMERE 10 L HEEE S B, BTSRRI
ANFER KR (B2 R 1.0 m, #52 0.6 m), MK
A 25 em. [AIE, i R BE 4y B E 1 AN IE & F7FH
4, BRI 10 MR, AR 3 A FT
123 #AREMH FK 09:00 FERHG PR L4
W, PR IR 1 3%~5%, [T, WEERK TR
T, KA G ROK BT g, #HoKEh 1/2~2/3, fRHF
KT, BR 4 POC & LA S BORE O . 7Kl
FIEREE, CSEIHE K 08:00. 12:00. 16:00 F120:00,
KA ER B MR G SIS DR TR, £ B 4R e £0.2
FIFE IR o SEER IR, PR FAROGRERT FARZKIR, 7K
I A (11.50+3.16) C , pH N 7.5~8.5, DO>(6.0+
0.3) mg/L,

1.3 MmikBRE

WS HHFEE 20 d. 20 d J5, MASHLSZHG 45 3h
JEL PRI 5 HAZELR R ™= R (Fh R 6)Flok 3¢ e B
GREESN 0)HEAT MWK E R A s 7E/7 IR L, #WiEe
PN LI AR P M L 200, MIZER B L S
HUSCER 2 = ON AR R 5 L IE F SR B 4 O A 4y S iR A T
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KRR, B EELE VKOK FRRBE 15 min, 51 EWT
TR, R 2 mL —RMETCR SR NS 3 5050
4 20 R BB O AR R A MR T, SRR Y IR L PR
ABERATIA 2 BN 2 1z — 8 (EDTA-2K) i #E 77
1.5 mL TR ECEY, SR aflek Bkt B
RAERFERGHES], 4 CHXMUET, 4 000 t/min 5.0
10 min J&, I FiW, HEEELC 1K, SIF L
W, PRI A-80 C kA FAE &M .

14 HEWRMNIEREMNET %

ML A FE 45405 DHP . GTH, PG. E, fll%
Tl . 5 PR O i H R T AR e 0k, Rl &
S T SRR A BR A w SR, I T i e FE
R BN LBRIEAT , il BRI (TR A HLF DGS5033A)
1E 450 nm AT E WO FE(OD fH), J8 i brifith £&
THERE S I W . DHP FI GTH #4437 4 ng/L, PG
PN R ng/mL, E, B SR pmol/L , 52 B3 A nmol/L.

1.5 #HFEaE

K FH Origin BUFEAT B0 iy A RN 225 181, S50 4504
i P2 (A fE 22 (Mean+SD) &R, R SPSS 1.5
AT G, (A Levene L4777 2557 A
By, YRR ST 220, X o b B AT I IE 5K
o S R AR FE, XS 4 SRR FH B K 2y 25 4
(one-way ANOVA), KH Tukey’s 1T £ H 4%,
P<0.05 A5 0.3

2 HBRE5HH

21 WEIHEFINREIAESRDHPEE/EK

W AR ISR B S R Al s, L am ik e v DHP
SHRAZACE 1, WK 1 ATE S, ERKh,
Bk b R DHP & A A, CF O (5131«
547)ng/L; BEEFREERTHE, Mk H DHP & E
TR, BRERBES 2 Ab, At ER R AR LT
i E2257(P>0.05).

ANFIEREEAEE, MERE ™ DTS ik DHP 9
AL 2, KL 2 aTLE Y, ey 6. 12 i 18
BF, MERE - OREEAUS , MR i) DHP AR [RRREE Y
FEAR, SRty EEREE 9. 15 Al 21 B, 70N I
ML DHP &35 = BRaiA i B, 577005 HoAth 45
ERRELA LA, EREE R 18 B, MERE - ORS , kL b DHP
iR (P<0.05), “F-¥IME}(26.09+6.94) ng/L.
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Dihydroxyprogesterone/(ng/L)
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¥ Salinity
K1 AR T M8 SIS DHP & B AZ fk
Fig.1 Changes of DHP content in female crab after
mating at different salinities

AN A P REAR AN [F] 3 B 4 IR A7 7F 3 22 572 (P<0.05),
B3, Bs5. KB 7HE 9,

Different letters represent the significant difference between
different salinity groups (P<0.05).
The same in Fig.3, Fig.5, Fig.7, and Fig.9.

1 ™ BPHf Before spawning

60 [ ™BW)5 After spawning
r~ a
B ab abB
2 sof b B b
g B
o AB
m 5 40f % b{»
& 2 A
[ L
B
R 2 a0l
3
E 10l
A 10
0
6 9 12 15 18 21
0¥ Salinity

B2 EhEXTMERE ™ I RS DHP & BRI
Effects of salinity on DHP content of female crab
before and after spawning

AR ING S RE 7R MERE 7 B AT 3 2 5
AR g 7 ME B 7 915 A7 AE 3% 22 5(P<0.05).
K4, Ko, I¥8, 510 [
Different small letters represent the significant difference
between female crabs before spawning, and different capital
letters represent the significant difference between female

crabs after spawning (P<0.05).
The same in Fig.4, Fig.6, Fig.§8, and Fig.10.

Fig.2

22 WEIEEFIAELHES GTH SEMNEN

WEREEARER BE AR T, ACHC /S MLk B GTH 7%
AW 3, K 3 A, FEASEEREE KA
AHLE MK H GTH & A H G 8 35 22 5+(P>0.05)
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Bl 3 ORIAEREE T M AL LS GTH & A2 {k

Fig.3 Changes of GTH content in female crab after mating
at different salinities

WEEEAE AR ER BE ST, = BRI bk B GTH
FAEE LI 4, MIE 4 FTRAEH, 7EERE R 6 F1 15
BT MEEEPEER S, IR E T GTH & B354
T, BAEEREE 9, 12, 18 A1 21 Bf, FZBiJ5 GTH
TrEPREC, (BRI E AR 4 GTH & A0 LT
3 25 5 (P>0.05),

[ 7=UPH{ Before spawning
30l A [ /005 After spawning A
a, A A
~ a ]L I l[
’g) a aB
®E 2| % ‘}
e
Bt
H E
=g
é 10 |
0
6 9 12 15 18 21
LR Salinity

P4 £ MERE ™ BIET IS GTH & & 1950
Fig.4 Effects of salinity on GTH content of female crab
before and after spawning

23 WEIEEFINAIELHRE PC EENEL

W IR R B A5 RS LIS, LS PG
HAME LK 5, MWIE S ATRAE W, ASEEREE 40 F M
BEAZHENS , MK PG & A HL G I 35 25 5% (P>0.05)

WMERETE R R ER 2T, P2 0R RIS kL PG
TRAEILE 6, MWIE 6 ITLIAE W, MK E
A6 Fl 18 B, HEEE=OPE Mk PG i e
RIAH A BT TR, ELAEEREE R 6 I, MM ™= B J5 il ik
B PG i 5 = B ETA B G 8 35 22 5 (P>0.05); 1M

TEEREE K 9. 12, 15 Fl 21 B, F2ER)E Mtk 4 PG
i E T (A7 PR E A5 R R ALAH L34 G
ZF(P>0.05), PG, R 12 A ERE i ik
Crf PG e, FH4(274.30+37.58) ng/mL.

a
300F 4 [ . .
S
% & 200 b
'k
R
’Egu
2 100 |-
ay
0 0 2 4 6
EREE Salinity

K5 AR EE T HEE SIS PG & iy 21k
Fig.5 Changes of PG content in female crab
after mating at different salinities

C 7=V Before spawning
F=BRJ5 After spawning
B

a
300 B
ab b
‘}AB a]l AB b  baB

S
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HIFIRE
Prostaglandin/(ng/mL)
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(=)

~
w

6 9 12 15 18 21
B Salinity
K6 EhBEXTHERE ™ BR RIS PG & f AU
Fig.6  Effects of salinity on PG content of female
crab before and after spawning

24 WESHEEFHEIEOIHES E,SENEN

O 7R AR BE 45 1F T e, Mkt b B, &
AL WL 7, B 7 ATLAE 1, TEARRIREE T,
8 L 9pK B P B, % A BTG 3 25 5 (P>0.05)

WEBEAE AR AR BE AR N, PR BRETSS Mk e rh E,
) Er AL UL 8. TEEREEN 9O M 18 I, MfEME =B
JE MK E By S BEAL, (BIAbER B P, =)
E, S b e, b, R 15 WKk, i
77O Lk T Y E, B 2 R (P<0.05)

25 WEIHEEFINAEOLHEREMSEHNTL
WERETE AR ER B2 R A2 G, MUk 2 v S 5 5 Al
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UL 9. M 9 AT LA, RKHT, A 1fi hk 2 v 52
Wi 2 B A%, F344(16.82+41.02) nmol/L; B £h
T, SRR A T, (H R B A e
BH 25 (P>0.05),

80

60

—_—
—

HE— A2
Estradiol/(pmol/L)
N
)

N
(=)
T

0 2 4 6
hBF Salinity

K7 AFEERET MRS Ey St

Fig.7 Changes of E, content in female crab after
mating at different salinities
1 7Bl Before spawning
(1 P85 After spawning
80 - A A
b A
a bA 1{ -
bA —} a
g J[ Hf }I H
=) a
BE °
15 40F
£
£
L 20
0

6 9 12 15 18 21
¥ Salinity

K8 X HERE ™ IR IS B,y 5 BRI
Fig.8 Effects of salinity on E, content of female
crab before and after spawning
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Testosterone/(nmol/L)
—

10 |

0 2 4 6
EhFF Salinity
PO NI Eh B T M S T I S 2 i Al
Fig.9 Changes of testosterone content in female crab after
mating at different salinities

WERETE R R ER 254, P2 BRI E bk B v 52
SRS ILIE 10, B 10 ATRLE Y, BRERE K 18
BF, A% 7 B S ot gk £ e SR R R AL, AR
PR ETHES MERREN 6 I, 7= O FUR B S Mk
EL b Ay S & i R, IS5 R (21.68+43.25) Fl
(23.21+0.86) nmol/L, {H = #H L JC b 2 22 5 (P>0.05) .

30 - [ 7=B¥Hii Before spawning

1 785 After spawning
25 2A abAB AB A ah
L b
E 20 {‘} b b oy
BT 5| 1L
8 5 15
2
g 10
8
[_1
5+
0

6 9 12 15 18 21
ELE Salinity
P10 o o M A8 5™ B T S ) 5 14052
Fig.10 Effects of salinity on testosterone content of female
crab before and after spawning

3 it

31 HEXMNFINSERMPLEGEEMKEF
DHP. GTH #1 PG BY&

TEI &t 6 40 23 B 4 B AT i rf, DHP 2 T
T RAEF BRI AK, 1982), BXAE(E (1985 & B, 7F
0125 O 240 B A W HLHEOR T 4 B, DHP £ JE l—
AN A 175 B0 5L U8 0 A L BA% T % o Kraak 55(1984)
Mo, AT AR BRI KR, DHP &x#§gk BTt
PR AR REFE K b XEERFIT AR £ W], DHP
HAE R T U0 B0, 75 % U0 Bh 20 M e 20, 35000
K2 IEHEDN . Scott Z5(1983)WFFT T A K £ 25 B R4
FRLER) LR, & 302 £ 25 O B 41 M 7 de 5 A
17052 K222 i (170-OHP) E 20B-25 [A] 15 JIi %5 il (20-
HSD)Y/EFR T, DHP 755 51 BJ: 4 Jif i 760 i %4 (germinal
vesicle breakdown, GVBD) & 4=, W] DHP 2Zif5M
SO b e S B — A S5 S R R AR H
A 8 £ (Anguilla japonica) (23, 1997;MI%45,2005)F1
188 fifi(Anguilla marmorata)(FiEE, 2015) N T S HE
GRWFFErh, ffiF DHP #4748, S T i EMCR,
AN DHP 7 68 i i) HlE 1 A0 7= B o F vl 25 48 o d e
MIFER . AWFSEH, FE#hBE 6. 12 Fi 18 I, MERE
FEORJE M b DHP & s AL, X 5 L0 ERFGEAS
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FH—3, MABER AT By BT, TR R ] R e
BEIEANT R ONET, HEEE, DHP ARHEm, AJa4E
HEOR Mt ss o [RIRS, EAREREE S 0 QRZK)BS TCACBLAT N
R, TEERBEART 6 By/K A LI AN GE P~ B
Hi ke d DHP & it 52 TR, JUHAERE R 2
B, TR AR, AT AR I S I S R I R
JoT KR53 e A S GP EL A P R /D BE S SR ) T
3 DHP A 328 .

GTH 2 fii By s 2J% i 30 A 7 A A A T ) 30 0
TREEEHMWME., AXPHEE 2 M
GTHs, BI{Z 5032 (GTH-)FME #1A % (GTH-11).
01 25 OB 48 ] e ¢ AR AR DIV R, HUA R B
JE AR, BRI REAN M A B IE 5 HEER . SZ2A . 7EX
A, W GTH Rl A r K . &
B .M HEK X HEH (Otsu, 1963; Yano et al, 1988).
T B I ST O F A, bk B R GTH- 1T & i s
b, SR A AR E L KT B0 HE Y O A
(Fostier et al, 1978), VI LW #RRI T GTH fE i3S
Heop e 5 AR . — A S HEDR 500 i i
() 5 M 3bk B2 GTH WA HE B A 1) ) PR R — B (Alide,
1988). 4k R 45(1986) KT ik GTH if5 T by
2 1 ol AR 3 o T A W O IS [ B R TR R AR
JH, 7E DHP Xt 8R4 i & #E4E IR, S AUEBI T GTH
MR A RER S HEDY . [FIRE, G250 %3, GTH
T LA e K DG P e L 68 ) B9 L8 75 A= DHP,
HZE IS (Fostjer et al, 1978), Jalabert %(1977)
K PR SR B 28 92 0 52 T 48 (Cyprinus car pi o) 7 1 5 ki
MRS, MR+ GTH HETHE, ZJ5Fd A DHP,
AR O, AT, MEEE ORISR
DHP 1 GTH ZEfb a3 IEA — B, FBATE h AR ol 5
WERE (G HEDR L AR, DHP RIAET 2 GTH (93 535 [H
RIEHEIAER

PG TEK S h A )z 504, i AL B, C.
D. E. F. G. H M 2R, 455201985
W, e MR R . W EHES, H 5 %GR
BB AH, Nagaraju Z5:(2004)#15¢ T PG (PGF2a, PGE2
1 PGD2)FF7E T (4 3%k 7K 8 (Oziotel phusa senex senex)
Wi, JFrT DM RN R E , HS5AWNE
B AE I K. Meunpol ¥ (2010)WF58 & B, AT fr) 5
SURNIMARELh, PGE2 /K-F-BfiE OP 5 & B B Be i A [
M2, H PGE2 nf LB & it o £ 40 i i A K o X
%41 5 fE (Salvelinus fontinalis)ifii 75 , PGE2 BE {2 i
T L HE B, X 32 HO T M M 1R (Goetz,
1983) . H A B0 A= . R Ah 52 K5 A o X 4

(Carassius auratus), ‘& PEAT Ay 2 B 2 [ B 2% BT
WERR, W TR e PG SRR, Hixd
RO HEAT s BT A AR FRAEHESR 5 G 4k (5
1986). A5, AFEEREEZMET, MRS,
MmkE PG Sl B8k, R PG & % e
LEAERAARE . SHMME . WILEsmit, bk
R 15 Ab, FoAbER B rb A gk A A A HE O A S I
e PG FEZERARE, JRE AR AR
WA i 0 B 2 A R I HE IR AR R A i 22 51
;4> fiyi(Perca flavescens) 1) B i1 7£ DHP #il3# F 4=
K PGE2 Ml PGF2a, Jf7=4: HE BRI &L 1 (Berndtson,
1989), AHFGEH, MEREAEEREE R 18 B, J7BRZE S,
Mk EH GTH, DHP 1 PG & I %/ (P<0.05),
JR AT RERAEER A 18 (KA, MM () 7= Bl
A FE 07 RN A B e BAE BE ME RE S B I B R R (AR
ST R R ), HiX 3 PRIk —
B, RUIFEHRGEBEIRN, X 3 MR T REAETEA]
HAEM, EMfZEMNXRTEERE GTH HAEMT
DHP, DHP {§§l# PG, Mifir=A=HEBRR N . e H
R e, MERE 7 DRSS RS, ke DHP Fl GTH
WA E T, SRR MERE ORI oR 2R oE L, IR, PTRE
AbTF ZWRFEBIRTH, FEOX 2 PR ST E RE

3.2 EhE g R MK E & E A EE S =R

BT (2007) %5 A [F) i e Ji) 401 v A 4 28 188 il 4k
Bl B, MR BT TR, RIL AR gl s
Mk B, &ty B S5 EA ¢, HmEEhBEnT,
T ARG MMk L b B, & B TS RRIE HEE IR K
HEMT RO R & A DRI, AR s i
BT ZIRER (TR B4, 2007; 228 L5E, 2001),
ARTFFE KB, AEERBE N 2 i1 4 K b R AR i )
Mk EL T By SRR S AT s, i ] g h AR
BB IS N T IR R B EL, XS —
WFE IS I TEER E h 2. 4 Bk, MRS IS Y
PE IR B R E(GSI AT T T 15 1 25 SR A — B (W 5 25
ek 2); AW AL, MR8 N 6 i, MM
7 B S AL 96K L v S R 5 4 SRy SR ML, R PR T R
JEMEREE S 6 B, MERE ) EAEMERRIRAL, RO E . A
B BN 58 ) B e/ NIFGR 45 R R 32), BLRt,
RN KRB SR, MTRBIEAL T ™= B R .

T 8 5 AR R, B, ) ok B B K AE (K raak
et al, 1984), {HBIEE 240 il fe 28 BRI HEBR B B, ¥ B R
R, ZJEEE LT E R, TR R R i
E, Wk FEREAIS , 5 3005 B S DRk ook 555 R 288 [T Bl 3%
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X Fr B R A Y SO R A 8055, T bR A
fdi e fA 43 K GTH (Fostier et al, 1978)., A4 fa 2k
P BT SR , SRR AR DY A B AR R ik
E, (Zhao et al, 1985), I SEAEHEDN AT 30 d, Ik
E, & TR, [HIF, GTH Fh&, GTH iBAE™ET
S2M(Scott et al, 1983), {HIH J5 7 M 1E 11055 , Bl
AR & 3 S R BE Ak 2L AL A B, , LI 25T BUHE B
B — AN R IE(E, X ATREZSN T899 DHP Kiksy
AP ESF (), 33K A, 2 O 448 3 58] d5 28 J S RTHE B AN 1]
BRI — R G E(E, 1987). S5ABFZT 45 A R Y 2
BREREE R 18 A1, Hofth kb FF 2 8 7= B J ol gk £2L o 52
il & A4 b TR B AT B A T AR G P O By
B, SRR S s AR S A R E LRI AR 25 5
A, &XAEE(1987) &80, SERRARINGE GTH 5% DHP (1)
A T B, Wi GTH %% DHP AYA A,  H 52 n] #%
1t} E, (Zhao et al, 1985), KX 2 Fid EAE— et
WIEAARDC . TEARDESE Y, MR ™ DN Il ik 12 22 R
THFRE, M E, & b, X5 AR REA -,

BAYE(E (198)IFFE R, I B, 152 3 2L4E
FAAUR S LRI B & A=A O, 5 BBk 40 M i 24 A HE R
LW FERR RO, B, MEEE &S5 2 0
JETCHH A S, TR W] ARSI 2 Bl R SR 5
i) F= B AR A PR RR R B W B, 7SS S 3 BE T O i AR
hORIEERN, X506 Mg R A2
B, HAT, 33X 2 Bl a0 A s R P AN
B, B RARETIT BIRAWIIE .
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Effects of Salinity on Five Hormonesin the Hemolymph of
Eriocheir sinensis Before and After Mating and Spawning

HE Lulu'?, GENG Zhi'®, HUANG Xiaorong'>*", FENG Guangpeng'*°,

ZHUANG Ping'*?, ZHAO Feng'*”, ZHANG Tao'**, YANG Gang'~

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of East China Sea and
Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture and Rural Affairs, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Engineering
Research Center of Fisheries Sock Enhancement and Habitat Restoration of the Yangtze Estuary, Shanghai 200090, China)

Abstract Chinese mitten crab (Eriocheir sinensis) belongs to Decapoda, Grapsidae and Eriocheir. Tt
is also known as river crab and hairy crab and is widely distributed in the coastal waters of China and has
important economic benefits. Salinity is the key environmental factor affecting the mating and spawning
of E. sinensis. Presently, reports on the effects of salinity on crabs focus on osmotic pressure regulation,
nutritional and energy metabolism, molting, and sexual precocity. However, the effects of salinity on the related
hormones in the hemolymph before and after mating and spawning of E. sinensis have not been reported.
Relevant steroid hormones include progesterone, 17a-dihydroxyprogesterone, 203-dihydroxyprogesterone, and
170-20B-dihydroxyprogesterone (DHP) and most effectively induce maturation of salmon and trout eggs,
which has been confirmed in a variety of fish. Early studies have shown that the ovulation activity of fish
is closely related to the level of gonadotropin (GTH) in the blood. The gonadotropin releasing hormone
receptor (GnRHR) in E. sinensis indicate that the ovarian maturation and reproductive regulation in
crustaceans are regulated by some gonadotropins, such as methylfarnesol and ecdysone. PGE, PGF, and
prostacyclin (PGI,) can promote ovulation in a variety of fish and crustaceans. Like vertebrates, steroids
are important hormones that affect the ovarian development of shrimp and crab, such as estradiol (E,),
testosterone (T), and progesterone. Steroids can impact gonadal development and play a very important
role in ovarian development and vitellogenesis. However, these hormones are restricted by a variety of
environmental factors, such as temperature, light, salinity, and so on. In order to investigate the effect of
salinity on hemolymph related hormones during mating and spawning of E. sinensis, the spawning
salinity was set at 0, 2, 4, 6 and mating salinity set at 3, 6, 9, 12, 15, 18, 21. Five samples were collected
from specimens in each salinity to analyze the contents of DHP, GTH, PG, E,, and testosterone in the
hemolymph of female E. sinensis before and after mating and spawning under different mating and
spawning salinities. The components were detected by ELISA at the wavelength of 450 nm using the kit
double antibody sandwich method. Results revealed: (1) in fresh water, female crabs displayed no mating
behavior. When the salinity was lower than 6, female crabs only mated without spawning. (2) There were
no significant changes in PG, E,, or testosterone in the hemolymph of female crabs after mating in low
salinity (2—6), and there was no significant difference between crabs at different salinities after mating
(P>0.05). (3) The contents of DHP, PG, E,, and testosterone in the hemolymph of female crabs initially
decreased and then increased with salinity before spawning. After spawning, DHP, PG, and E, in
hemolymph initially increased and then decreased with increased salinity. When the salinity was 18, DHP,
PG, E,, and testosterone in the hemolymph of the female crab after spawning decreased to the lowest level,
and there was a significant difference between the before and after spawning results (P<0.05). (4) At 6
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salinity, the contents of DHP, PG, E,, and testosterone in the hemolymph of female crabs before spawning
were the highest and the contents of DHP and PG decreased after spawning, while the contents of E, and
testosterone increased. However, there was only significant variation in the DHP from before spawning to
after spawning (P<0.05), and there was no significant difference in the other indexes (P>0.05). The

content of testosterone in the hemolymph initially decreased and then increased before and after spawning.

This comprehensive study showed that salinity effects the five hormones in the hemolymph of female
E. sinensis during the reproductive and breeding stage. Among them, the five hormones do not change
significantly during the mating process of E. sinensis. DHP, GTH, and PG are involved in the oviposition
of E. sinensis. The analyses of the changes in the related hormones in the hemolymph of female
E. sinensis before and after mating and spawning at different salinities have identified changes in the
neutral hormones. These results provide details on the reproductive regulation mechanism of E. sinensis
and provided basic reference data for researching the reproductive biology of E. sinensis.
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