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1.1 R RERHE

JIT A 1 S By e 5 BiF £ 359 Pl A S 56 4 A R
S5HAMELBR M Y MBREZAEHES
TR B W5 A 2 B 0, AT YR ) rp
KN EER, R B 47, A EE
AE R ME PR 8L A B f0 B TR NG KR RGP,
EHROCRAKIR R G R — ARG, #17
Rl S HIBI 5T o A BIF 5 208 B ) SRR B[] A e 5
Prfa R R ST 6 A7 A 2 2011 48
52012 48, 43 HITEWE A 1 2 224G % UE 5 Ak
AR M T T 4 RIS Y, 4 YORME
PR FRPEASHIE 5% 1 S 38 d AR IR R 19 B (OF-341&
£ 199.4 +24.1 mm, F-H{KE 115.3 £33.5 g) ,
29 B (E¥ kK 203. 8 +29. 0 mm, ¥ (A E
119.9 £30.5 g),15 B CE¥AK 199.1 +£30.3
mm, P 119.9 £20.3 g) 1 67 B (FH{E
£ 180.9 +31. 1 mm, FEHATE 77.7 £22.0 g) o
JIT AR S5 By 7E T 5 S R 4 58 R AT IV
SRR, Z J5 %o F A A 3 5 BT ME B A T 212
WA
1.2 #EFHYEES

=254 HCG F1 LHRHa f v 5T B (6] A
HEr— B™, fii Fi# & 2 % T SELMAN,
CHOURASIA , CHATAKONDI %5 A f4R 38 ) &
AL E UM SEBRAR . 407 B HCG 500
IU,LHRHa 50 pg % 1 kg fiAE KT EEM T4
A FHER K (piscine saline) F7, {8 i 1 mL 73 518§
EMHEARATIHME L 3 ~Sem b i#FFTHE
o T EES 2 K T XA AT R 53, W1 46
Xof BREH (NSRRI 259, VE 5524 H BURE) , X R
HOFEHEREAISETEIK), HCC FE i 4,
LHRHa yE5f41, H,HCG 341415 LHRHa 1
5P EH B R IO T R 2 26 P9 AR 4 B 40 B % B 1R
[FJ2E S T PR 4H 43 & B 53 9 Pn(perinucleolus
stage ) AZHIMIER Yv(yolk vesicle stage) GF B ZER Y
PV Yv 4, DA R = RGP B 1 Ty (Tertiary yolk
stage ) P FAT4L
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1.3 BPEMARFENE

JIT A S f R B X B2 T R BRORE A, #
ISR (WHAE 4 ~5 H) 4 HAR, I
BUH P ST H R S, WANMETE M G4 1 H
FNEE 3 H AR D1 20 i ol BB A Tt B L Xk %of R
41 \HCG 2171 LHRHa 41 f¥) 55 5 £ 4% Ht /) & ¥ 5
£ 0P R 0 32 B ) B £ A B9 A B R B IR
JIT B B9 2 B A A 3 76 SR 4R IS S BIVE T i B
W ERE 24 h 5T 70% Z PR EE E T4
LEg, ERAANEE, UHEES um,
Jeta 7500 HE e, JL 458 UG 706 % WA
TERL UM R & B B B A AR 3E LEE
500 SHEIN %) iy i b4 TRISY o
1.4 B FERE T

A5 {55 BBORE T A5 19 L VB RE oh 22 o AI TR
BLRBRMEEET -40 CHKET -80 CTF
RIME R IR, Frf MEHE & B a K
R EE-ZBEA R R RGN Y BT R E R
$al, 25t 3 R ZE KRG WILER mERBEG
FAT B B AR I, B R 9 A TR A
Cayman Chemical Company 4 ¥/ &] I & K EIA
(Enzyme Immunoassay ) i 565 1200 & 17 & 2
Ho
1.5 (R HESYER MIS Jie

[FJAREfef P R A5 10 0 8140 X 48 1TV R A AT
BORI , PR SE A 5 YA AN 1. 4 BTk, 15 Bl 48 2l 3F
HBE BIMLIE AR AS J5 , 8 A ELISA ( Enzyme-linked
Immunesorbent Assay ) Fiff 156 % 328 W B0l =2 %
AT , w550 B 19 P LA S ik DHP
(17, 20B-dihydroxy- 4-pregnen-3-one ) i 208-S
(17, 208, 21 trihydroxy- 4-pregnen-3-one ) FR{fE)
5k B H A BB K PR HUIR T IRE
1.6 HiEsE

A SLU BRI B Excel 2010 = SPSS 19.0
BEATAL B B SR A B R R O 22 A M T L 2
A SEROUNE PR T T8 % S B 0048 7 A 28 . R e
SPSS 19. 0 F B A B Z H R 2 0 ik
( Univariate Analysis of Variance) #1743 47,

2 4

2.1 FHERKRIPERNBLAFZE
FE 20112012 B4 [a] i 5 4 BE F B AE 2T
B R&EHE ST HCG 5% LHRHa [ 46 X B 40 DA
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FA G 551 A= 3 k7K F o BE 2 A 8 29 3 O T )
PN, Bt 43 BAR HCG 5L b, 3t
H 23 BWELH| =58, LHRHa 4 it 25 Bfarp,
HH 10 BWEB-INALR . WA 1 Fim, W TiE
SIRTIN AN E AT Pn V Yy IR SEIR A, AL
A HCG TH 5 2H RE75 {0 1 e 850 DE 487 R (3/
13) ;1 Ty 4 f # ik, 7= ¥R HCG K LHRHa
WISt e S 52 0p (HCG:20/27 ; LHRHa: 10/
12) , HATECRAEAS T K56 K I, 2 MEvE g 8i
BEfa KER ST IR AL AL T Ty BB, VEST T HCG &5
LHRHa {5256 # 7 BN MEAB B ZEZ T Pn V Yy
I~ (P <0.05) 5 Ty 4] LHRHa 47 5F 45
83% , W& =T HCG 4H 1) 67% ,

AR A IS HA ) OB G551, BT R A 3 20
B E] T an i 2 B N Bk F ORI, Horp 4
K/ 5 A & i 2 GVBD ( Germinal Vesicle
Breakdown ) {{¥£ LHRHa 5 HCG & 5} 4H i) e
WEIE], FIEax R4 25 Bt farh, Ab7E PnV
Yv iR SEs g 23 B, Ty #1 2 B XA 37 B
e PnVYVﬁ)ﬂ;ﬁ‘ZO B, Tyﬁ)ﬂ 17 %0 HCG F5¢

443 B PnVYv 16 B, Ty 27 &, /=50
E2%23 F; LHRHa {41 25 B4 PnV Yv
W13 B, Ty 112 B, =BR R 10 .

Pn V Yv Ty

30 mpegy
0 K78

20 —
10 I
[ ]

0 s st HCG LHRHa 4% ¥fJ& HCG LHRHa

SR AR
1 AEPHEMREMR T &L GEA~PER
Fig.1 Ovulation status of each experimental treatment
group in different oocyte development stage
Pn V Yv. GR4HH A% =4 perinucleolus stage ¥, 5 % & ] yolk

vesicle stage 4 3 ; Ty. 5 40 ifd L = 2% B9 85 3} tertiary yolk stage A
I o

MAE

2 FREZEHMRMEEEEAREMN HE LERBEARY R
Fig.2 Opvary sections stained with HE of female honeycomb grouper
Po. BAZAMYI; Yv. BUECHEN]; Ty. 3 ROWMI; OF. CHEBNON L,
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2.2 MRS5S SYR MIS Bi%R

i 3 fras, dESHE 2 254 HCG = LHRHa
A B B £ 55 X R R ) B o FRZELAH B
S M RERER BER TRE(P <0.05);7E
SO TR P SRR S T I IV b Y A
TEPn V Yv IRABEMNEEZR(P>0.05),1M
1E Ty Bl 50 % A AT B4 AH LA BEHET
R (P <0.05) , % HRAH 5w et A AL LL , HE — %
WRETHE(P <0.05); TW™WE®E, &
HCG = LHRHa 33 5 kb ¥ (1) 52 36 £ 5 797) 1 Xk B
AR —BEE B T (P <0.05) {HXT T
RyPEIRLE A, M I X R S XA XA S
AT 2 TE S 2H B 7 2 W T S 2 2 T o —
BRI ER A BEMEZER (P >0.05) , X &4
MM EHFATHERETEZRNER T EZ 0N
(Univariate Analysis of Variance) (F 1) & ¥, 5f
HRB BB 328800 B X e R 4 (E
BN B2 (P >0.05) ;7 JRAR DL ERA [l 4 7 2
SR S FE RN R X HE R ) (L e .
(P<0.05) ; R EHNL A F—I0 ER B Hr B x
FEERARDL OB SR B B B x A [R) 4 7= 25 ) 1 A4
FEINARBL > 7S [ 4H 7 245 490 v S v o — ) 194 {5
A B3 (P >0.05)

XF T RS YR MIS, aniEl 3 s, Ve
#E7=25%) HCG 5 LHRHa F)MEEE S A i
X B2 B i Xt B AR B, VA - DHP f{E 3 5
# EFH(P <0.05) ; FESH A R BUR 1 S 54>
KI5 7 /) DHP {EAE Pn V Yv i 5% B4 KA
TEXTRR AL AH b, DHP {EHH BF EF (P <
0.05) ;A [F] v i 20 55 5 8 1LY 7 ) DHP £ Ty
Sitaxt A LA BEHEER (P <0.05),
LHRHa {3 441 DHP {5 1 2 & T X B4 K91 4g %
fBZH (P <0.05) ,LHRHa 45 HCG #4H .HCG 73 5}
4 5t B2 % BRZH 590 i Xof BR4H 2 ] DHP {E3
TZHF(P>0.05); it 5%, HCG T4
5 LHRHa ¥ i 20 ) 52 56 8 5 ) 1 % BR4H A6 Eb
DHP ¥ B % FF (P <0.05) ,LHRHa 73514
i) DHP (H¥ B35 T HCGC H (P <0.05) ; % F
RF=PNSEY f, X B4 5 9] da ot HR 4 \HCG 5
Xf fE4H Z [a] DHP {H¥H B E 25 (P >0.05) ,{H
LHRHa 41 B3 & T 4L (P <0.05), £ 1 £
B, BPE k B BB R 00 H F-B X DHP [{E %
WA 2.3 (P >0.05) 5 7= PR AR B B A [R) 4 7= 25 4
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TES o A8 H 5 i Xt DHP B 0 8 2 (P <
0.05) ;32 B350 Bl F——B0 S % & B Bo™ Bk
U0 x FEHIREL BP SR T BB x AR 2 T
SF R IRARBL x S R 259 1 S % DHP {E 5
N XA B2 (P >0.05)
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B3 S50 EFxfMiE ik, DHP X 208S
BRI 5 b8
Fig.3 Impacts and comparison of experimental
factors on E,, DHP and 208S in serum
Bl )7 s pIiE X B, X R s B R, “HY #oR
HCG {544, “La” %7 LHRHa FEST4 5 By T 46 Xt B4 iz
P X R v T S 3 £ 7= B, 4% 7 A 3 P 0 R ke R AL
initial JREELR N T8 F HLEBOKR B TR VAL INME ; & B R
B EMEARC A BT, TR 2245 P HFRMELR SEM,

XFFHESTRTALTE Pn V. Yy A0 Ty 30 8 %
BOBM A LR A, g5 &, 05~
2%y HCG B LHRHa ) #E 14 6 55 41 BE #1 5 % iR
KA IR X FRAAH L ,208-S MEI B3 EIH(P <
0.05) , LHRHa 3 5 41 B S 6 #1 208-S {3 8.3
T HCG 4 (P <0.05) , ¥Ifaxt A 5 X A Z
6] 208-S fEHBA BEMZEF (P >0.05), X4
9 208-S (AN AR B 2 R T 20 it fs
BRI, ISR EH B BOA 3200 A 1
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Xt 208-S HMERZ A .3 (P >0.05) 5 7 IR O
BN IR 7 24 0 T A5 g ERO0L IR X 208-S fE
N3 (P <0.05) ; ST H A 5P 3 % B B BE x
FEIRARTE Ay 32500 B B 208-S [E RIS B
Z(P>0.05) ;7 BARBL x AR 7= 25 1y L 5 B0
AR BB < AR 25 o i 5t 3 58 BN
P F-if % 208-S B A B BN (P <0.05) o

*1 BFEYNEFHFAERHRHMAOLETE
ERRFEST
Tab.1 Univariate analysis of variant factors
on different steroids

AR

RO E, DHP 20B8-S
SRR BY B - - -
PEIARYL o o o
AR 254t o o o
RKANE AR - - -
SRR FNE * P BIREL - - o
PR * 2 - - o

E: ORRERBE; - RRERABE,

3 itie

% LEE, SOYANO £ 2 g8, 78 A 2R
KT ERARAMNIPEAEBIFGETS A, 76
AOrkEg(E, JFee 3 9 A, = AER A 2l &%
JG 174 AMZE, AMRELBAMHAGE3 =
5 ¥R T H =S, @ H A Ak
VIRBNT = E R B PR EREN, 5
KRG 7K % 38 B9 N TR 58 M B 5 0 0 S 3
BAERTEF BB T, B H LS5 E Y
TR BRZH 55 ) BRI I 0 B AR S A T DR B
A B A B 58 B 45 3R 5 3 A LI 2] 7= B, T #E
ANTA#7=254%) HCG 5 LHRHa My 5454 F ,
3R HIZAL IR B E 50% Fi 40% 1 5L T fa
SERRHER I FE . SOYANO,NAKAMURA %18 214
HtR et , RE BARAKE T S A5 ARy
YO RT DLTE VTV S I X sk ok R, (LR 7E A
0T B KR 2R B R X RB S8 UL = B
TR, X3 FF T A RS R, B S5 REZ5
Mg 2 P25 HCG 5 LHRHa
HIREAR A% b {2 0 e 50 B ) BN, R
FEMR, TEES AR RN T P V Yy ]
) LHRHa yE 5§41 o & A 5256 Fa 7= B0, HCG {3 5
P BR ST R WAL R 23% , Th Ty #i B9S2 fa 7E

HCG 354240 F1 LHRHa 135420 b 7 BR AR 4351 35
2T 67% 1 83% , [R]mf , P s HEBN 97 RIS
Pyt MIS FA6 25 Rt R R B 13 45¢ T HCG 5§
# LHRHa J5,1% %™ JF Y DHP 5 20B-S IR
PR EE 22, %2R BE 7™ O 19 £ 28 AT B2 il T O
MR EE R, R 6EH% RT3 F
BRE R I B R fa 2 R, o 40 TR O R
( Pangasius hypophthalmus) ) | B g 48 # ( Salmo
trutta caspius )", BB M 7 B fa ( Epinephelus
marginatus ) ) | Vg #8 ( Sparus aurata) ') | B s
( Centropristis striata )" * WM H R E
I HEF=Z5%) HCG 2k LHRHa Xt F 5 #u kb 72
YN B AL BRSO RO B . BT R
TEE SA P A P R b, 7E T S X B A
PR YIR A S FL O M R B BO TR R 7 AL
WFE+HEZE,
BERRGHEaI T HCG 3 TR o
SEFE PV Yv S BRY OR RGN L H i T A
WF5EH LHRHa v 5120 1) 5256 8 B0 A WL 2] 7= B
MK HER AR Z B R/ R R, AT AR
HCG X 51 1% 5 90 3 Fr) 86 SR 7 B8 4 9 P ROCR:
BLAG T LHRHa, JC 2 A i, 76 X K F ¥ &
( Clupea harengus pallasi) ™ . Z i ( Plecoglossus
altivelis) ™) | YN 8 ( Pleuronectes americanus )"
SO0 B AL B #5177 LHRHa 4022, 31 BB 1%
FEEC=ER, By LR 2 1 52 & A LHRHa X 59 3%
TR 2R R E A AT, A= B0
HHGE R HIN KB BER DHP 5 208-S HI4E 4K
PEEE R AT LIF ) LHRHa XF 540 F Ty #9109
RARAEKETBOREL, %83 LHRHa 5
HCG L, HE A A B R EME 2 EE
IS AR E ) A X [F] — S 2 g
TSGR S 20 T3R5 K A
RFI [R] S84 i, LHR Ha 7E 7K 7 37 56 1) 5K B Hh B
HA RS S Hik, 2B &K 50 oAk 4
BB BRI ZMT , B S LHRHa 1y
W B B DR A 2
WE—BEE IR R B FERARZ —,
xof R P IR R B R B RS PR T, R B
ORISR, FERE B S b, ME R E I B AL
REGHM TN XD IEEH, BERET
W= 3ok LU IR 3 AT AR, A SE IR A5 SR AT 3K
TRALARE B0 5 %ok BRAH Ty SR 7 B9 A 4 i e — %
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Impacts of artificial maturation inducing hormone HCG and LHRHa on the
physiological fluctuation of female honeycomb grouper, Epinephelus merra,
during its spawning season and comparison between the two hormones

ZUO Yong-song?, MASATO Nakachi’, MASARU Nakamura’, KIYOSHI Soyano’, CHEN Zai-zhong',
ZHONG Jun-sheng'

(1. College of Fishery and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Institute for East China Sea
Research, Nagasaki,Japan 851 —2213; 3. Tropical Biosphere Research Cenire, Okinawa,Japan 903 —0213)

Abstract: Female honeycomb grouper, Epinephelus merra, was selected as research object in this study.
Artificial hormones HCG and LHRHa were used for the description and analysis of gonad developmental
changes and sexual steroids fluctuation following hormone injection. Purpose of this study is to establish
reliable fundamental information for artificial reproduction of honeycomb grouper, and offer significant
reference on manipulation practice. According to the results, both the hormones HCG and LHRHa
significantly induced spawning and the releasing of MIS, which determines success of ovulation; Estradiol
level of honeycomb grouper decreased significantly after spawning identifying the lunar-related periodicity of
the ovary development in honeycomb grouper species; In fishery productive practice, it is very important to
confirm the ovary developmental stage before hormone injection in order to enhance success of inducing
maturation, especially for LHRHa injection of which the effectiveness of inducing maturation was the best; As
for honeycomb grouper with most oocytes that were in early stage of development, effectiveness of HCG was
higher than that of LHRHa, but it was still unsatisfying. Considering the best effectiveness for the ovaries
which completed vitellogenesis in LHRHa treatment group and its other advantages over HCG, we highly
recommend the application of LHRHa in honeybomb grouper reproductive industry.

Key words: honeycomb grouper ( Epinephelus merra) ; human chorionic gonadotrophin ( HCG) ; luteinizing

hormone-releasing hormone analogue (LHRHa) ; estradiol (E,) ; maturation inducing substance ( MIS)
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