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W OE. [ Hm] TMmAMNEAGE RN 2 (human chorionic gonadotropin, HCG ) 755 M 11 7 B 11
( Epinephelus fasciatus ) HEUPRFEmT . [ )ik ] DUSCAR B G BEACARFFE T 4, AR | s fe i
J5, 1F 2018 4F 7—8 H, il HCG 2 (FI4H 200 TU/kg 5% 500 [U/kg ) 543 BI%T 6 J2ME AT BGA S
[ 4557 ] 78 200 1U/kg HCG AbBR, H:5T 24 h 545 5 FEME 9 BIRF 0 AL 55 — YR UR S BRATIIB B s TE4T 48 h
J5i 2 BMEf s IS S BN R AN I, 1 RRE£a ) IR A A B =R B s BRI B B s AT 60 h S 1 R B
BRERG:, HAy 5 RRMEf I HE = RN RS I EE . 7E 200 [U/Kg HCG AL BEAGHETIAMA T, 1358 st G B0 A1 40 i
20 477.0 um, WSS 60 h BIRRAIIGAY EARH NS 624.4 pm, MEAN, ZofEr= . HEOR . SRS Ak )5 28 E oy
16 906 ki, SZHEERN 68.7%, WLHNA 43.0%. i 500 [U/kg HCG AbBRA A BE@HARIIA G, [ 4518 ] i
FIHA 200 [U/kg (SN HCG B3 0T 5 TSR A SR A BLHEDD, (Hoh TR EHEIN S . 2R R iR, Hik
SRR N ok ) A T B — A Y

KR BiABMm; HCG IE; HEON; 24 ik
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Study on the Ovulation of Epinephelus fasciatus Induced by
Exogenous Human Chorionic Gonadotrophin Hormone

XU Wengang!, TANG Yongzheng', ZHANG Jianbai2, SOYANO Kiyoshi®, ZOU Huafeng*
(1. School of Ocean, Yantai University, Yantai 264005, China;
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Nagasaki 851-2213, Japan; 4. National Demonstration Center for Experimental Fisheries Science Education/
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Ministry of Education, Shanghai Ocean University, Shanghai 201306, China )

Abstract: [ Objective ] This study aimed to understand the effects of exogenous human chorionic gonadotropin ( HCG )
hormone inducing ovulation of the blacktip grouper ( Epinephelus fasciatus ) . [ Method ] The mature E. fasciatus was

used as the target object, and the body length, body weight, and condition factor were measured and calculated. After that,
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6 female fishes were injected with HCG ( dosage: 200 IU/kg or 500 [U/kg ) from July to August in 2018 to conduct maturation

induction. [ Result ] Under the 200 [U/kg HCG treatment, before 24 h of the HCG injection, the tertiary yolk stage 1 ( Tyl )

was detected in oocytes of 5 female fishes. After 48 h of injection, the migratory nucleolus oocytes were found in 2 female fishes,

and the tertiary yolk stage 2 ( Ty2 ) was detected in oocytes of 1 female fish. After 60 h of injection, the ovulation phenomenon

was observed in 1 female fish, and the Ty2 was found in other 5 female fishes. In the ovulation individual of 200 [U/kg HCG

treatment, the oocyte diameter was 477.0 wm during the injection while it increased to 624.4 wm after 60 h of injection.

Furthermore, after the steps of injection, ovulation, fertilization and hatching, the total number of eggs obtained was 16906,

and the fertilization rate and hatching rate were 68.7% and 43.0%, respectively. However, the ovulation of E. fasciatus was

not observed in the 500 IU/kg HCG treatment. [ Conclusion ] In conclusion, the 200 IU/kg usage of exogenous HCG hormone

treatment may induce the maturation and ovulation in the blacktip grouper. However, to improve the fertilization rate and

hatching rate, the injected dosage and effective time should be further regulated.

Key words: Epinephelus fasciatus; HCG hormone; ovulation; fertilization; hatching
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S FERFIR SF P A RIS, R Ak
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WmE( gonadotropins, GtHs ), GtHs ' #9112 25 4
#Z (luteinizing hormone, LH ) HE175 5 4= 4 41 fitd
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2~3 W PRI A B WA TFHEER, 7 3~4 R
B gt L) o T, A SCRIAA BE A N
ST MBI KB IR 2 8 04 A R AE H ARSI
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AR 400 pwm LAFpoy s e AR e £, R0
18 J2 . i f A e SR o Oyt IS B €, B TR R
P LA AR o S T T A TUN, M
WFF LA AR AR AL 5 A (FishID SST-1,
Destron Fering ) #47HR1C -

1.2 REH=E

121 X¥E o4 AR50 BAR [R) R A B AR

K F %t B 42b B T 200 TU/Kg HCG AR 3. 500 TU/Kg
HCG Ab 3, £ 4bPEREAL 5> BC 6 FE M, HCG ¥
RIRTS IR Nambu 17) 575 P Be il o 00 5t £ )
& K (total length, TL) Fm4A 5 7 ( body weight,
BW ), I3 AEWE ( condition factor, CF ): CF (% )
= TL/BW3 x 100, £-AbEE M fRK | M m Fe
WEX TR EEER (£ 1)

F1 HilRDAHREHNEK, GREMILHE

Table 1 Total length, body weight and condition factor of E. fasciatus in the experiment

i e A PR i T E
Treatment Number of female fish Total length (cm ) Body weight (g) Condition factor ( g/em®)
%} Control 6 27.14 +2.85 390.13 £ 1721 1445321
200 1U/kg HCG 6 29.73 £ 3.61 43371+ 14.22 16.76 + 6.51
500 TU/kg HCG 6 28.01 +4.66 405.85 2291 1568+ 1.13

122 ATHES 7TH20HZESHI1H, i1
mL G ES, B HCG i A AT 3 AL A A )5 R
ZER I O HEON RS Ak FER IS, ZERON A,
WL 200 1U/kg HCG Ak 3 e i) A4 H 35HE B 3
%, HUE LTRSS T BOA AR 500 TU/Kg
HCG Ab P BEHEBR B S, 7E 8 A 11—17 H, 4k
S HAEA 788 RS . X HE AL A AE [R]—
] AT T4
123 JpEfmfie ey RAFAA R FNE RS
[0 S 27 1 7 e R < 2 DR e B o
s R a0 £ 170 ik L A EBC /B9 400 A P A T 2%
I EBCOP BN A BB, RAEIS S RIVE TR
A EE 24 h 5T 70% 19 2R AR A7 T4l
LU0 . A= AP PR Z: IR Shein 45 180 177
2, PR IR AR

(1) 55 =W 5P ¥ Bk i B (Tertiary yolk1,
Tyl) : 4ifirh AR RIS, 40 A
KRR, BB E AT,

(2) 55 = kU9 8 Bk J5 W] (Tertiary yolk2,
Ty2) : 4P AR RIS, A0 A
KAMERREE , B s R IT 16

(3) EBahi ( Migratory nucleolus, Mn ) .
A% A% sh 2 Sl —ml .

(4) B (Mature, M) 2 fitd 4% % 24,
YN BRI RS BB

(5) 528 (Ripe, R) : BPHF 40 3 3
KRB FE AR o

(6) UE M 81 8P BF 40 Bl ( Atrefic follicle

oocyte, Af) : MFRIBATUNERAUML, UEMLL0A S5 oR
KB ORI eSS A8 s B0, IFXTBREEZN
JHL A BRAAR AR B R4 T AR AT AL

1.24 &AL HEUIAT, fEfAONE N
AWK SE, REFSINEEAL, £
s R 15 ~ 30 kiR AR, o
KT 500 pm BP AT 4R H B 28 58 BOF 2 A HE R
f2544 . 200 TU/kg HCG Ab BRI A S48 B B[R] Ay v
SR 24 h, HCG FESTAS LA RESS 30, 36, 42,
48, 54. 60 h, 500 IU/kg HCG &b R4 A S & 1Y
BFIRIBR T SRR AL B —8 ok, Z07E 28 R e
30, 36, 42, 48, 54, 60, 66 h Jii FR X R

HEATHAIA
1.2.5 A TR 45 VA B 2 45 & Fo k1L & 49 3t

HooOXF R SRR R AR A, B R R R AR
O X A HEPE B R IR IR T,
PR MR RS 0T g7 N LR .
NLEEE, HBKIEERZREN, a1
LEfh. #E A28 EFImAaTIiem, #
E PR OE ECFE 500 mL B2 RS, IR R B
HCE TR A SRR KR h . N TS
2.5 h JU 100 KL 3Z K5 O e B B S ge v, 7
OB T UL A0 A o 2B I, T R R
AN, MR8 AZ K5 24 h WE AR 9 fa P B & L
KT O AL, THRE ML
1.3 HiEAIE

HIJH SPSS 22.0 BAF X Kt 247 He AL A
¥ H Kolmogorov—Smirnov ¥, Shapiro-Wilk 7% i#F 17



EZS AT, FFH ANOVA 556 LA KX Tukey’ s
HSD #4722 AR LU AT

2 FERG55H
21 AEAEFH HCG BIFEIREBHME S M E

2.1.1 B AR L5 200 [U/kg HCG 4 # 49 1k
BRI A BE PR R OE 1T A S ) R g
o, HELREE S MmE 1 R, RIEE 1
)5 X FR AL FR N 200 TU/kg HCG A3 7 5 F 24
h, VESEFFIVES S 30, 36, 42, 48, 54, 60
h ORI REA0 A & B B B, Wk 2 iR . X R Ab
Hrp, ST 6 R AR EEAN M40 T Tyl BB,
HE A5 60 h 4 2 fa OB 40 i 4k F Tyl BB, 2
EAfmAbF Ty2 BrBt. 200 1U/kg HCG Ab 3 v,
HSF HCG 24 h |G, 6 BfadhA 5 Bk Tyl Hir
Bt; B HCG W, 5 Bk Ty2 By Bty 7 5
HCG 30, 36, 42 f154 h J5 1 B WML R %%
SEIEEAN (Mn) , 2 BBk Ty2 BB {HiE
Bt 48 hJ5 2 A H E Mo BB, 1R il Ty2
BrBo; W4T 60 h 5 1 R BHEI I S, HiAy
5 FEfm¥h Ty2 Bt

222 AL 500 [U/kg HCG 4244 rbix
PG 1 A5, X BEAL HE AT 500 TU/kg HCG 4b 3
WS 24 hy 55— UCEST 0, 30, 36, 42, 48,
540 5 LRSS R ST 0. 30, 36, 42, 48,
54, 60, 66 h BIEEAMIN) LB IHOL, Q15K 3 Fis.
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X HEALFRTE S R EST S 66 h, 3 2 £ 5P R4 i
Qb F Tyl BB, 3 BT Ty2 BrBi. 500 1U/kg
HCG A FRh 5T HCG 24 h /7, 6 Bfarh HA 2 B
HON BN A Tyl BB mesbh, SRS HCG
48—54 h 5, FrA R R ) R AR Ty2 BBz,
{HI AR AL B SRR U2, PR Ak b A 758
TS B RS 42—60 h, A E]
1t Mn BB SIS 66 h, BT MARS TG
RHED HOWEEE] TIRATRYBRBEAM (Af)

A: 5 =B BCERAT; B: 88 =RON RIS HY; C: BAESI); D: il
E: S Fr B P BREAIAE . AR 100 pm

A: Tertiary yolk 1, Tyl; B: Tertiary yolk 2, Ty2; C: Migratory nucleolus, Mn;
D: Mature, M; E: Ripe, R; F: Atrefic follicle oocyte, Af. Scale: 100 p m

1 AEEZEMEREERDARSE SRR
Fig.1 Histological sections of female E. fasciatus at
different gonadal development stages

F2 XTHRALIEFD 200 IU/Kkg HCG AMBHTE Bih A bt & AL B ERIEN
Table 2 Changes of E. Fasciatus in the oocyte development stage under control and 200 IU/kg HCG treatments

S

b MNCS TESFR 1 d TR After injection
Treatment Individual 1 d before injection  During injection
30 h 36 h 42 h 48 h 54h 60 h
%I & Control Tyl (6) Tyl (6) Tyl (6) Tyl (6) Tyl (6) Tyl (6) Tyl (6) Tyl (4)Ty2(2)
200 IU/kg HCG 1 Tyl Ty2 Mn Ty2 Ty2 Ty2 Ty2 Ty2
2 - Ty2 - - - - - Ty2
3 Tyl Ty2 Ty2 Mn Mn Mn Ty2 Ty2
4 Tyl Ty2 Ty2 Ty2 Ty2 Mn Mn R
5 Tyl Ty2 - - - - - Ty2
6 Tyl - - - - - - Ty2

s Tyl SE=REMERATY; Ty2: S =KHNEERE M Mn: BB SII; R: S22,
Note: Tyl: Tertiary yolk 1; Ty2: Tertiary yolk 2; Mn: Migratory nucleolus; R: Ripe.

2.2 AEAEFST HCG BINEAmER W
Ft ¢ 200 1U/kg HCG 4 2 Fi1 500 1U/kg HCG

T R A WE.
“~" represents undetected.

AhBErR 6 & i HCG HE ST AT 60 h 5 51 kA
Ml ELAR A2 k. HCG SR, 200 1U/Kg HCG Ab
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&3 XERALEFD 500 IU/kg HCG AMERTE B A& N FAEL B M ERIENL
Table 3 Changes of E. Fasciatus in the oocyte development stage under control and 500 IU/kg HCG treatments

b e B Wi R
OS] (NES 1 d Before The first injection The second injection
Treatment Individuals . . .
mjection  0h 30h 36h 42h 48h 54h Oh 30h 36h 42 h 48 h 54h 60 h 66 h
X} Control Tyl (6) Tyl Tyl Tyl Tyl Tyl Tyl Tyl(4) Tyl(4) Tyl(4) Tyl(4) Tyl (4) Tyl (4) Tyl(4) Tyl1(3)
(6) (6) (6) (6) (6) (6) Ty2(2) Ty2(2) Ty2(2) Ty2(2) Ty2(2) Ty2(2) Ty2(2) Ty2(3)

500 1U/kg HCG 1 - Tyl Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 - - - - - Tyl

2 - - Tyl - Tyl - - - - - - - - - Af

3 - Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 - - - - - - - Ty2

4 Tyl Tyl Tyl Ty2 Ty2 - Ty2  Ty2 - - Ty2 - - - Af

5 - Ty2 Ty2 - - Ty2 - - - - - - - - Af

6 Tyl Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 Ty2 Mn Mn Mn Mn Ty2

TE: Tyl: 5 =N BBRAETI; Ty2: S5 =B a5 Mn: RSB0 AL PBIUIME. -7
Note: Tyl: Tertiary yolk 1; Ty2: Tertiary yolk 2; Mn: Migratory nucleolus; Af: Atrefic follicle. “-”

LAY 4 5 AR BPBE A0 M B AR AR 477.0 um, TE
B 60 h 5 HOAHEDE K BE,  ORRE A0 AR B I =
624.4 um; 500 TU/kg HCG AbHAGANA BR-B1 41 it
BRIERES (£4)
23 AEAMEES HCGC B RBEMPURNES
200 [U/kg HCG Kb B R4S 19 SO 2R 16 906
Wi, ZAEFRN 68.7%, Wb F N 43%; 500 1U/kg
HCG AbEE PR AR S HEIN IR G JC Ik Ge i 32 4 %
FIEALR

3 it

175 SR 18] X+ HE B Y 82 01

AWFFE X A A P Y B B A hR A TG
PR, —HERBAES SRR AR (Ty)
FrBt, 1H 200 [U/kg HCG &b i PR 20 i 76 v 5t
BiAL T Ty Br B, W48 h Gl X B 2
B IF 2, 60 h 5 #RIAHESR, Ak, iZAb
PN T 32K % N 68.7%, Wik R Ky 43%, F W
8 R 200 TU/Kg B9 MR HCG % 2 1l LS 5 22
A B AT HEDR . ¥ A B (E. bruneus )
W, WS HCG 48 h G eS8 S HEN, KR4

3.1

AR

represents undetected.

H90%, WEALFH K 60% ~ 80% (0], LA 4 B fh
( E. septemfasciatus ) P, ¥ 5 HCG 42 h J5 #f
INFEDE, ZAEERN T0% ~ 98%, BELE N 70% ~
100% (2], 5 3R HCG i S 09 f Rl A0 Eb, AT
R A TE] 60 h WARFE K, FBH RN A 5
fafafp, HyES HCG B 5 A i A BRAR AL AN I g
B AR I, DT BHE IR 755 05[] 1
ZE5. A, SHAABEAM L, A5 LR
A BE A0 B 2 RN AL R AR, IF HAE
BB B TR Z R ON BRI . DR L AE 4 ) At
G, T B PRI RS DGR HE O A R0 ]
32 RITHERMEZERE

AR, B HCG i S L3 7354
AARDN R B R, (HAEAR 2R R R 58 9
M TRATEN, HIE R T REERA LA i
Je, TERLIN A O B0 & B RREERY, 2kl
SN0 B S T HORE . R A B £ A A AT
T, XA AT REXRTHf A B T, S
HFHE AR, RERPBRZFRIT 2], X
] BB FECR I A B AR TR R R 2 —
BEAh, ARSI R AR AR T AR R SR £

F&4 200 IU/kg #0500 IU/kg HCG AhIBIESTRTFIESS 60 h 5RO AR & PSR EZNETL
Table 4 Changes of oocyte diameter of E. Fasciatus during and after 60 h of HCG
injection under 200 IU/kg and 500 IU/kg treatments

) ANk
b3 ORI B Individual
Treatment Oocyte diameter (pm )
1 2 3 4 5 6
200 1U/kg HCG HCG 44 538.5 599.1 546.2 477.0 546.9 516.2
HCG S 60 h 499.7 516.3 516.7 624.4 489.5 521.8
500 [U/kg HCG HCG FEG} 435.1 4412 4875 446.4 490.2 4552
HCG 7E515 60 h 489.1 477.8 471.3 483.1 513.4 423.1
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REWAEESR. MRFEY, REHM (Engraulis
mordax ) AL TFHUE T 2351 2 01 55 D A% B0 i iy =
FOHARA 3 A, REOCHR &I Tk,
Al e BRI A BE AR AT IR B 5 — AL
W53, TRl B £ DA B B B AR B g™ IR Y
BIEAE 6—7 H, HHA B (E. aeneus) FE 4—7
H D) SRS AR TE 4—6 H 1), Ly f1 5
TE3—5 H 1) | #g A REfATE 3—5 H 201 X EEE)
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WP 2 DA A A, BRE AR AR 1A,
A8 R T I 2 7y s ) A e 7T B 22
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DI B IAZERE, ] aE S BCHTCE E R HEDD
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BT 200 1U/kg HCG AbFERY) 6 J2 B B fh
FEEST HCG 60 h i, HZABEIREA 1 R AmAH
HeOR . A AL, HEE eI aE A MaRYE. (1
AWML T LU nlaebE: EA R A B A A
T EFE LR R, &R 200 [U/Kg A1
I8 HCG R I ie s L pA HAHEDE; H24 T M
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