. N ‘\‘ AYY AYY
530 %5 11 W HEREER Vol.30, No.1
2021 4 1 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2021

MEHRS: 1674-5566(2021)01-0029-10 DOI;10. 12024/jsou. 20190502657

FEHEAST A THSE RSB BL RS

A, 2 OB, kEE, TXAT, XAF

(1. AP AR Rl IR AR S5 R A TR A0, I 2013065 2. SRS ML HEARBOH 3 T REB 5
Hl Am A I 3610215 3. RMREGTERY RilK IR AR b, Bl 2013065 4. FIRETERY: KR
FERRLRAA AL, B 201306)

W OE: BT BT 8 ( Conger myriaster) N T AT FRH HANRILA (IR & & RIS B B 28 5 1 1
AR, LI B R B8 i N A SR AR S 4 . S e AR Y AR R B 68 100 2 [ (288,30 +62.34)
gl oy AN IR 3 AR TEST A LI A (CPE: 2 mg/kg), 58020 B (HCG: 200 1U/kg) FS5m2H C
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1.1 ZKHAE

S B A R R B8R 18 Wi VLA 1L B U
I, 4L 200 B, P R &l (288.30 £62.34) g,
Y5 T FR5E KL K b b, £ R 68 0 R R,
I 58 43 W S B BR 5 0, BRSBTS O3 4, TC A3 19 £
[ 100 FEAE A Sl fa
1.2 SBHERLERR

100 J2 /2 e B BERL o>y 4 20, o, SE5G 4
A:CPE 2 mg/ke, 523041 B: HCG 200 TU/kg, 5255
%] C.CPE 1 mg/kg H1 HCG 100 TU/kg, 43 J81 44 1
U, NS R A T 5 30 400 [ 45 MR o i £ 0
TRBTRE 2% , 4 R E R 1, Bra R A
T, H AR IREE, WK 172 BV FIEZ 4 em,
A B TE A7 PRSF YD , SR KA VD ug K
FEFH KA 32 m® KR 15 ~27 °C EhfF 22 ~ 28,
1.3 #mX&E

RAES M ik, RS B R
BEVERRE BRSO, S AE R TEST RIS 0 (T1) |
10 (T2) (12 (T3) YCRAERER o SRAERTH] MS-222
PR 2 B o i, R o A B, I R I A2
RKSF-HR A A R e B R A R B o R BT 2
SR ) 7 VAN 3 L, i E VK 2 h J5,2 500 o/
min 5.0 5 min, B EIER T - 80 CLRAERFIN 5 B
PERRFR &, VIR ORAE T Bouin [R5 o [ &
24 h J5 70% CEEME, HORAF A HLE 3
TR R A T AL ATE B , 538 73 7 e 1 i
fE T -80 CHUSZLHITIR & EillE .
1.4 HERR K I % B K EIRE R R E

K OB OBE W B R 3% ( emzyme  linked
immunosorbent assay, ELISA) #F47i# M E , % {4
T e M1 7% B2 1  testosterone, T) 17 a-32 35 22 i
( 17 a-hydroxyprogesterone, 17a-OHP ) . DHP . Jiff
filil ( estrone, E1) M (estradiol-178, E2) F1f
ZWF (estriol, E3) 6 Fi 5L IR & AT 5 Y 2 [
PR IEAT R . A AN R (1) kbt ek
UGS & 3 EAR B AR R 210, JF LA BB 9% O Fr
W (2) IE TR ECE SR 5 RS 5 U br T
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e R NN R N R R N TR M i
SRRSO BA WA TS M o 0 B 38 A R VR 1 O v
{1753 [ R 244 2% 1T A PR LR &2 & 4 IR HE At )
FL o3I, B AAE A AR R 256 i 5 2k
BE T I — o He B, 45 I AT R 1
TR, W2 AR AL TE WA 7= 8, T8 1™ )
F14) S R 32 A ) 7 ) Jo L R O, AR i €8 TR TR
T AR AT P S AT
1.5 EEFERREERLZFREEITERZ

M A (L) ZEMRZKOE HAR (A) F A2 R
M EH EAR(B) JOBEEER (L) JLTT 2SI B
(ML 7)) s f i e R e B (W ) (PR T i
(W) EBRMNERT R (W) FE48h5
1.6 #iEALIE

SEEGRAR 43 Excel 4B, R HE- M £ 4R
#fE2% (Mean + SD) F7%, Ge it 43k Fi SPSS 22.0
GeiT 44, Duncan [X T 434 22 5, B 3 M brvfE
i P <0.05 375,

I =(Wo/W) x100 (1)
I = (Ly/Ly) x100 (2)
I, = (Wy/W) x100 (3)
I, =[(A+B)/41” x (m/Ly) x100  (4)
I,=(T,/ L) x100 (5)

A Lo APERRFEEL, % 5 We PR, g5 W
HEBRNERUR , g5 1 A BEEIEEL, % 5 Ly, g
BESEIC em; Ly A, em; [y NS EL, % ;
Wy RN ESCR, g5 1, HIRARFE R A 972 IRK
FEAE,em; BAAIREH HAR, cm; 1, ALK
B,% ; T, HILK ,cm,

2 4

2.1 EEFERNETL

2ot A B[R] A AR R R, SE 0 2 A R
5 (1 IR AR TS BOZ WG I, T3 IF 3 S 6 24 12 B 7 4
MR A2 45 % (1. 36% + 0. 10% ) @& T Xf B 40
(1.07% +0.04% ), X BEAL LA K 5256 41 35 H 31
AERFE BT BRI IE B0 o A TR) SR A B i) B AN [] 552
5 20 =[] MR A28 415 28 0 88 4 50 A Fi B50R0 i e
TRBOC R EMEZER(P>0.05,4% 1),
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Tab.1 Morphological data at different development stages of Conger myriaster

SRAET ] SEAL ARAR 4R % BT R IR PN )
Sampling time Group Ocular index/% Fin index/% Anal index/% Visceral index/%

Tl EIEGESN 0.93 +0.05" 6.52 +0.80" 0.62 +0.01 1.37 +£0.09%

oy i) 0.90 £0.054 5.67 +0.16 0.38 +0.01% 1.29 +0.244

- A 1.09 £0. 14 6.21 £0.21% 0.38 £0. 00" 1.31 £0.04%

B 1.04 £0. 124 6.29 £0.214 0.39 £0.014 1.07 £0.034

C 0.96 +0.09" 6.14 +0.24" 0.39 +0.00" 1.25 +0.20"

oy 1.07 £0.04% 6.84 £0.10% 0.46 £0.084 1.70 £0. 124

- A 1.36 +0.10™ 6.14 £0.41% 0.40 0. 024 1.24 £0.094

B 1.36 £0.214 6.48 +0.324 0.40 £0.014 1.13 0. 184

C 1.63 +0.09" 6.08 +0. 54 0.40 +0.01% 1.12 +0.03%

T KGR 7R A R R AR I 6] AS [a] 38 A FH2E 22 18] #9257 B4 (P < 0..05) 5 /NG B 32 7 AT (8] 380 AL BE A AN [ SR AL IR (1] 9 2 5 12

FMH(P<0.05),

Notes: Data with different capital letters indicate significant differences ( P <0.05) at different treatments and different small letters indicate

significant differences (P <0.05) at the different sampling time.

2.2 MBRMEE

T3 RAFLR TR, R A B4 A B H1 C 1Y
BT BYEMR A H 5 T1 ORAERS A H, Ph AR 5 2L
B ETE MRS EOUMKS N - S50 € > 52
HB>LEA A LA A IR
(5.49% =1.35% ) B3 &% T X I 41 (0. 94% =

0.14% ,P<0.05) . MILALEHEH A TI 15 T3
SROREIRE 00 e 42 77 A 4 3 A9 00 51
0.84% +0.17% F10.94% +0. 14% , GI+E40 %
FEEAE | ~ . 920041 C R HER AR b
SRR, PR TR AE (7. 02% +2.66% ), B
BRI RIS VI, 2,

K2 TRREMNPERSENERREEISH

Tab.2 Gonadal development index of Conger myriaster at different sampling time

SRAET ] SRR BT 5 [ o e Sizk RENE
Sampling time Group Average ovary mass/g GSI/'% Development stages

Tl RGeS 2.88 +0.37 0.84 +0.17" I

Yo HR 21 2.77 £0.43 1.01 £0.21% [.I

- A 12.01 £2.03 4.91 £0.69" m.v
B 8.59 £2.70 3.66 1,794 I
C 20.13 +10. 62 6.30 +2. 86" \Y
S} WA 20 2.41+0.29 0.94 0. 14" I

- A 13.65 £2.61 5.49 £1.35% I.v
- B 15.69 +5.06 6.80 £1.724 v

C 23.17 £2.08 7.02 +2. 66 V.V

V- K e ML R A o A A B2 ) 92 S 3 (P <0. 05) 5/ - 7 [ VA 32 8 FEELA [ o R B ] 10 22 5 1

B#FH(P<0.05),

Notes: Capital letters indicate significant differences (P <0.05) at different treatments and different small letters indicate significant differences

(P <0.05) at the different sampling time.

2.3 MRRRIALREH

JR R SR O SR AY 2 BU) R A5 R R, DR RE AR
AN AR Z2 0 W 193 JE s 1S TE , 240 A% A5 T 4
Hh el — o 2R A DAL e R AL R A
PORANG IR LL 0 T3 00, A s b e 1 4%
MR/ BT o AT S B S A ZLE
SER Y RTT I P 02 1 R RE 20 i R B I 2y
6 BB A R BB TR R BORE
Xof B B BRI R I AR AT I A5OR R, 2

e SR AR OB A M AL T A T AR 130,
A EOREEANM A T IR A (B o 76 T3
SRAFIN VLS B of B 2 2 o o B 1k I R B R
¢, MU E RIS T, ekl C IR A i
M, LBV Fr p By IR R A E A T 25 V
A, N 0 B BEZE L LA SO0 ~ 600 wm , 411 7.
FRHTR . U, 200 A% D 5 200 i v ok, 3K 3
A — ity , ARG i, AELATS R A S G, L 44 i
FARER R (ERR) o
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2.4 ERFEMEBREOEHPHESENTL
2.4.1  IMiEMEMESTRNZL

BT AT LUE B Rk AT N TR
S, 5L 4R I3 o DHP i OHP S35 F % )5 1
T, 5 BAE b, R IEAT IR 5 S A X R4
S 11 75 o DHP A1 OHP 52 B 5614 )5 R i
s XFHRAE Je S 4 v E3 T E1 AR fb A
B, P sStah ] C mighi B2 B3 RS
FCA 52 55 20 A Lo B B K, 4 i R

00
00 Aa
00
00
00
00
00

oTl
aT2
eT3

I35 s DHP & &
DHP in the serum/(mol/L)

N ER CORNE RN GRS DR

MHA LIHA REHB  SRIRHC
Control Group A Group B Group C

250. 00

200. 00 N

150. 00
oTl

aT2
8T3

100. 00

MmEHESS &

E3 in the serum/(ng/L)

[S2]
S

.00

YTREZL SRIGA SLI4B
Control Group A Group B Group C

60. 00
50. 00 a
40. 00
30. 00
20. 00
10. 00

aTl
aT2
aT3

MmEFEI& &

Estrone in the serum/(mol/L)

. o .
MEA SRIGHA SRIHB  SEIRMC
Control Group A Group B Group C

MEHE2E &

E2 in the serum/(ng/L)

MmEHTE &

T in the serum/(ng/L)

(50.86 £6.34) ng/L fI(125.11 £12.47) ng/L,
2.4.2 PERAMESENZL

2 S [R) AN % 2 20 6 Ak BEOME 4 R R
B35, MR 6 PRI R R M A ., 45
RN BEE TSR (R 22k E
BGAHT ) SEER 4] DHP & & IS8 T F k3,
E3 El 2B TS L THr s, X Bid] & se
I 21 s fE 1 it e DHP (E3 E2 El (& m38 kR T
Rtadi, SXTHRZAL (2.86 £0.44) nmol/g [ LL , 1

00
00 Aa
00 s

00
00
00
00
00
00

Aa

oTl
aT2
&sT3

i U e

MEH17 a-OHP 4 &

17 a-OHP in the serum/(mol/L)

STHA SIHA SRIHB  SIRMC
Control Group A Group B Group C

70. 00
60. 00 ABa
50. 00
40. 00
30. 00
20. 00
10. 00

aTl
aT2
T3

XHE SRIHA SLIAB
Control Group A Group B

350. 00
300. 00 A
250. 00
200. 00
150. 00
100. 00
50. 00

Aa Aa Aa

oTl
a2
aT3

MEA SRIHA SREHB  SEIRHC
Control Group A Group B Group C

RE TR RAR]RAL I (0] AS ) R b B 22 ) ) 28 5k .25 (P < 0..05) 5 /NG PR 300 A [a] 85 Ak B AS [ SRAE I (] B 25 541

B3 (P<0.05),

Bars with different capital letters indicate significant differences (P < 0.05) at different treatments and different small letters indicate

significant differences (P <0.05) at the different sampling times.

E1 ERFBMENXEERRNENL

Fig.1 Changes of steroid hormone in serum of Conger myriaster
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j@ 5.00 a ha N N
a a a
= 4.50
g 4.00
S 3 50
€3 3,00
A g o
=== oTl
=8 2.50
%:’ 2. 00 H%
< 1.50 .
#* 100
= 0.50 _ i
. o L& ‘
a IR SRIOHA SRIRB  SIRMC
Control Group A Group B Group C
_ 140.00
b0
> 120.
)
mms; 100.
gg 80. 0Tl
-H—:f 60. aT2
%fi 40. gl
£ 20
(X 0
MHA LIHA RIHB  SRIRHC
Control Group A Group B Group C
=
r—04 35.00 AaAab Aa Aa Aa AR
& 30.00
S 25.00
‘fgé 20.00 oTi
T2 15.00 aT2
27 1000 =T3
& =
o 5.00
§ oLL g [ R 3
g AL SCRAN SCRAIB STRAIC
=5} Control Group A Group B Group C

AR hE2 S B

E2 in the gonad/(ng/g)

HERHTE B

T in the gonad/(ng/g)

00
00
00 Aa
.00
00
.00

Aa

AaAa
Aa

aTl
mT2
eT3

=N ow oA o o

R 17 a-OHP S B

17 a-OHP in the gonad/(nmol/g)

SEZHC
Group C

0 : i -
XHEZ SRIGHA LB
Control Group A Group B

45.00
40. 00
35. 00
30. 00
25.00
20. 00
15.00
10. 00

oT1
aT2
aT3

SHA  TIHA LRUB
Control Group A Group B

SLEZHC
Group C

300. 00
250. 00
200. 00
150. 00
100. 00
50. 00

=Tl
aT2
aT3

o L : : :
MR SEEIRHA SRUHB  SRIAC

Control Group A Group B Group C

RS < ISR R B R 3 AL B2 W 25 S 35 (P <0. 05 ) /1 =5 R M 7] 8 e A0 ) SR R ] 90 25 S

B¥H(P<0.05),

Bars with different capital letters indicate significant differences ( P < 0.05) at different treatments and different small letters indicate

significant differences (P <0.05) at the different sampling times.

2 EREHEUERNXEEAZHEN

Fig.2 Changes of steroid hormone in gonad of Conger myriaster

SHMER SBR[ (4.57 £0.85) nmol/g] 1) OHP &
HERHPE LS, ZRAEE, T3 R
FEHAI], SC00 4] C R A SR P T & &
[(217.00 + 31. 76 ) ng/g] W 2 @& T Xf M 4
[(123.24 +21.05) ng/g, P<0.05],

3 e
3.1 HEFSHESETETHHENE
B A B Sk R b, SN A A kA A

B . AEA MBI FEh A B, 50 BAE AT L,
Tk H R EE BRI, XS

PANKHURST 2517 5 Ry 88 55 114 0F 9 445 S — 2%
Bt A IR R BT DL SE 21 20N 2008 30
15, 5 EAENE 2 & A AR Al W PR R 2K
TE K 0 PO B0 55 v i 2 B R ML % 2R
(i LR AR 84 L2 355 7 B 55 R A 5 7 3 S5 35
RIF , 0535 )6 I MR A% 49 2 8 o, 3 i g 6 72
PEMTER BBk AE 110> 0 SR, A S v 2
T R 22 22 38 I £ 1S ORI P I A B B
TR, x5 PANKHURST 27 By 5 285 SR [+l 5
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HCG A & B MR 16 T8 R A T W B TR, i
LGRS 4 AR A, phy I R R T T 2
FEAE 4725 A 55 K TN 82 1 TN 0 I 3 Bh A TE —
(T, 1 S MR 25 5 A 2 B 7 498 1% 1A A I 1
Sy UATE BN, T A R A5 B i R ok
T BT 25 5 A0 78 Al 5 W 4 R 5 7 U 2 1Y
SEE i — A IRIE
3.2 WEEHWHEEEHEME

S, X AT 68 R AT RE LR A, DL
e BB PE RS R 0.84% +0.17% ,EIR %
HRERTE T ~ T, 3% ShRGh 4 xf B A 68
BT RR 4 B IR 5T — B, B KGR 1 R 47 A A 3
Wy H A 08 i I % 7 R 2 B I ~ T
B ERTE N T3R5 T B R 1K B A, (E 3
FTE S RENS T 2 T S R & 7 ) R T LA
RS A BT M AR A T
S EL A VR B A L, LR T K A5 52 0 B
P FIAT P AT 2R AR ™, DRI 0 22 T 3
Afesg | FEREBERAEY LT, BN R
R AR AR O R T i A AR
FEREAEME IR (GTHs ) R FER™ o 765X
P, A 98 5 3 S 22 £ 2% ) i 0 3 3R
30 3 T A 2 W) I 2R, 0 O L 5 43 A 2 [
WY BRI L B T T
—EMBEMBE AR — L LT AR
5%, K 3 FICAS[R] ) P 2R P S S AR 57 2 Bl 75 6%
PERR R 7, MR 1E 47 55 % HORIE 2 77
Vio N T EVLT SR SRR & BRI, S BITE
IR B AT IR i, S5, 285 Kt
(BRI, RS 68 ik 3 = X R AL,
Xof REZE R R g i 1 AR IS AE SR I , S0
HEREFBIEREFRIENE(£R2), x5
ADACHI 2554 (I 435 e — 5k, 76 %) H 7 68 g 1/
FFIRCZR AL S , 10E 40 0 5 A B 5 25 R, iR
ORI A T B WA 25 SR R SN %
X F A S8R 0 1 BF 5 & 1, HCG 5 CPE R A3
FUE S8 A I AR W] . HORIE 2
SIS [R) A9 38 25 0 S L B 7 4, 45 SR R SR
HCG YRR R ol USRI 175 5 L e o B8Pk i
BN AWPISES% T HORIE 25" 1 2 i
BOT R, RIHE RS T IR A X 2 e B R
BTSN, 5230 & PR A E 4L (HCG + CPE) ffH
AR LA 0B SR RGO K T
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—WE HCG (i 1T, B D55 A B 5 1088 ) £ 4t
SRS VIR, X R B R 68 MR & B AT LU ot
HMEIER HCG J CPE SR TR, 78 H A6 i
FHRR Y B ) A OC 58 S50 b AT i s, R
I HCG + CPE J5 & ffixi X mRnRH 32834 i , 2 1fij
R GTH (4 R v pg 2 & . it
N, JE SR BRI 58 1V 2% 1 — 25 BF 5 L Ath 52 i)
2, FOAn R T S T Ta) B3R A R S 8 1 K A
X MR AT
3.3 BEREHWOAERERPEREEIEZSE
LRI RN

KERE R AR R B L R R AR
F, g L B — R R IR R B A SR
JEAET - T A R P 4 ) R Se Bt
(ELJZE DR Ay 8 3 i T 2 B 30019 #4020 AR o
SRR B IR A W AR A A TR . R IE S H
TR LE , X B R 5 PN 43 W A 5 AT 1L RS PR TS M U
T PE R DI RE RIS o

ST B[R a6 B, e A s e fa 2
ASBIFSE (e A A MR35 2 0 5T 5 i AR ) RE AT 9 114
S5 6 B R B T 6 P SRR B R T
TN S I MR | E — B DHP
BIEA LA PRI B FREBE, X 5k
2Lt A 008 g B L P 24 [ e e 2 A I 4 A —
o AWFFEIRIHA & B B8 AR I 2 A A8k it
BRI E R IR — B (R BRI R B ey
T 52302, SCOTT %5 % H A< fi8 fif 1) F 55 &
U, B IS &, H A 68 g 3 i) 2 [ B
FE R LTS 3B S RN 8 )
WFTELE AN — 80 7F HAthf B a2 ) N T 255
P S 5 R S R A BRI .
DU R A AL B o B8 A N T A s R A Py 28
BRI R A S — i AR, 5
DLIRIE, SCO0aH RS BB PERR & B HREUD & = T4
HEZH (P <0.05) , Hy b AT LS 0 7E P I A 7 R
W METR L BE = DHP 53X 4 Fp K [ R S
SRR R B RIS 18 2 SN BRI RE S R R
BB B8 T 25 T Bh e = AP R EREE SR i
FRIAS A0 DRI S 6 2 2 B 47 A8 i PRy 24 [ i
RARES LRI TR B R E R R B o

AR S B0 45 L e IS I A B R P i
17 - FRHEZE T & i LRI R BRI 2 _E T, Xof
W R 5. ADACHI 2574 5% % R H A< 68 fif
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Comparative analysis of the effects of HCG and CPE combinations on the
sexual maturation of common Japanese conger Conger myriaster

LI Xiaolong', LI Kang', RU Gaomeng', JIANG Xinglong®, LIU Liping'**

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Educatin, Shanghai Ocean University ,
Shanghai 201306, China; 2. Engineering Research Center of the Modern Technology for Eel Indusiry, Minisiry of Education,
Xiamen 361021, Fujiang China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University

Shanghai 201306, China; 4. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract; By analyzing the relationship between gonadal development and sex steroid hormone content during
artificial ripening process, the aim of this study is to provide knowledge of artificial induction of maturation in
Conger myriaster. A total of 100 [ body mass: (288.30 £62.34) ¢] wild Japanese conger were collected and
divided into four groups: group A (CPE: 2 mg/kg) , group B (HCG: 200 IU/kg) , group C (CPE: 1 mg/kg
and HCG 100 IU/kg) and control group without any hormone injection. The injection was given once a week
and lasted for 12 weeks. The results showed that hormones can significantly promote the development of
oocytes and induced the development of oocytes to the stage of nuclear transplantation successfully. The gonad
of fish from Group C had the best development that about 32 % eels’ oocytes developed into IV stage.
Moreover, all the fish induced by treatment had developed the oocyte into Il stage compared to the control
group which was still stagnant in the stage I[. The content of testosterone [ (217.00 +31.76) ng/g] in the
gonads of conger eels from treatment group C was significantly higher than that from the control group
[ (123.24 £21.05) ng/g]. This study revealed that the CPE combined with HCG plays a better role in
inducing gonad maturation of Conger myriaster.

Key words: Conger myriaster; artificial reproduction; gonadal development; steroid hormone
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