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Abstract

This study aims to investigate how ovulation induction of sevenband grouper, Epinephelus
septemfasciatus varies when treated with different hormonal substances such as ovaprim, pimozide, LHRHa,
and HCG. As for LHRHa, we injected it in different concentrations: 50 pg/kg, 100 pg/kg, 150 pg/kg, and
200 pg/kg. All hormonal substances including LHRHa were injected into back muscles. As a result,
ovulation occurred in all sample groups. The sample group injected with HCG released the largest amount
of eggs, and the dimeter of eggs and oil globules were also significantly bigger than those of others.
Fertilization rate, embryonic survival rate, and hatching rate were the highest in a LHRHa (100 pg/kg)
+pimozide (1,000 pg/kg) group and buoyant rate in a LHRHa group. Ovulation rate was 100% when
LHRHa was injected in different concentrations. The largest amount of eggs was released in 200 pg/kg.
The diameter of eggs and oil globules were the biggest in 200 pg/kg and the smallest in 50 pg/kg.
Fertilization rate showed no significant difference through all different levels of concentration: 94.6-95.3%.
Buoyant rate was the highest in 100 pg/kg and embryonic survival rate and hatching rate in 150 pg/kg.
Based on these experimental results, we concluded that LHRHa in 100 pg/kg is the most efficient for the
ovulation induction of sevenband grouper.
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septemfasciatus= T7FZ B2 Qlo] oFa o
st #ilo] xR glom, kA Akgste] 7
ol H= TR diF 7|2d77 SHelF
o= I 3rhLee & Go, 2003; Sakakura et
al.,, 2006; Ruttanap-ornvareesakul et al., 2007, Wullur
et al., 2011).

ArlA o7 Fo3k o]F9
R

o\
b
o
24
<

ot
of\
ko
_0|L'
2
ot
Lo 30

o

)

ftlo

e

fz

k=)

o

K3

g

r T

S

= e
>

PN ozt A

Ho] HA] 9tH(Toledo et al., 1993; Okumura et
al,, 2002). Hpe]ael ol AUz Yo 3
& BARE flgE Akl o
2 AHYg Fotol $£g7E SHstal ATH(Chen,
1990; Tucker, 1994). s/dolell #HaliA w4 e
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(sGnRHa : D-Arg6, Pro’Net - sGnRH), Domperidone;
Syndel Laboratories LTD., Canada], Pimozide (Sigma
Co. LLC., USA), LHRHa (des-Gly'’, D-Ala% Sigma
Co. LLC.,, USA) ¥ HCG (Daesung Microbiological
Labs., LTD, Korea)3iThH<Table 1>). T 222 &
ol whE = 29 A3%E EUi® LHRHa
o Frel wE wiEfRE &IE AL
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<Table 1> Hormones and concentration of injection for induced ovulation in female E. septemfasciatus

Hormone Concentration TL BW No. of Ref
treatment of injection (cm) (kg) fish :
Chowdhury et al.(2010)
Ovaprim 0.5 mL/kg 69.6+4.9 6.9+1.4 5 DiMaggio et al.(2013)
Manufacturer manual
De Leeuw et al.(1985)
LHRHa+ 1 +
PimRziz 1%% O”g/kg/i 62.6+0.9 5303 5 Park et al.(1998)
ozide D0 HEKE Lim et al.(2012)
LHRHa 100 pg/kg 66.2+2.5 5.7£1.0 5 Liao & Leano(2008)
HCG 500 TU/kg 69.6+4.3 7.3£1.0 5 Song et al.(2008)

Each value represents meantS.D. TL: total length, BW: body weight, Ref.: reference.

<Table 2> Concentration of injection for induced ovulation in female E. septemfasciatus

Hormone Concentration of

TL

BW

treatment injection (cm) (kg) No. of fish
LHRHa 50 ug/kg 63.4£1.5 5.1+0.2 5
LHRHa 100 pg/kg 66.1£2.2 6.0+0.9 5
LHRHa 150 pg/kg 65.6£3.5 5.9+1.1 5
LHRHa 200 ug/kg 66.4+2.3 6.2+0.8 5
Each value represents meantS.D. TL: total length, BW: body weight.
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247} 863.3423.2 ym, 199.747.7 ymO. 2 & F7+
of mlal foFo® =AA Jeba, LH-PI A7
T7F 7V8 ZQkth<Table 3>). 3852 LH-PIS}
LHRHa 277} ZH2 97.9% 4 94.9%= o] 27§
TZbell thEk oAl Apol= et Ovaprim
¥ HCG A2+l vl A e THFig. 1, Al

Sl BAES LHRHa Ag77} 942%%2
7V #9%k3, Ovaprim¥ HCG AHE57F 747}
332% 2 158%= SHA YER} B xolE K

ATH([Fig. 1, B]). & 3 F F5=7] A7t
A oAl AEge LH-PI LHRHa =277}
Z}7} 983% @ 91.6%= A el ow, HCG
A7t 50.3%% 7HE SHATH(Fig. 1, C)). -3}
T 1A A Al A FEEE LH-PIS)
LHRHa A&7} Z2+2; 92.1% 9 91.9%% Ay
AEENA L 2ol #=A YEbta, Ovaprim¥}
HCG H&72F 217F 66.5% 2 56.4%= A U
ERLCh([Fig. 1, DJ).

<Table 3> Effects of ovulation and size of egg and oil globule in female E. septemfasciatus by various

hormone treatment

Hormones Spawned eggs Ovulation rate Egg diameter Oil globule diameter
(mL) (%) (gm) (gm)
Ovaprim 548.6+182.4 100 863.3£23.2° 199.7+7.7°
LH-PI 429.4+66.3 100 825.7+£16.9° 177.6+5.4°
LHRHa 542.2+134.2 100 841.7+11.4% 188.3+8.3
HCG 732.8+165.3 100 857.1+19.9% 198.8+9.4°

Each value represents meantS.D.(n=10 for each female). Different letters are significantly different(»<0.05). Each hormone
was injected to each female following by concentration with ovaprim: 0.5 mL/kg, LH-PI: LHRHa 100 wxg/kg + Pimozide

1,000 fg/kg, LHRHa: 100 rg/kg, and HCG: 500 IU/kg.
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[Fig. 1] Fertilization, buoyant, embryonic survival rate, and hatching rate of E septemfasciatus by
various hormone treatment. LH-Pl: LHRHa+Pimozide, A: fertilization rate, B: buoyant rate, C:

embryonic survival rate, and D: hatching rate.
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2. LHRHa sE9 H{2tre &3}

LHRHa 555 Z7] t2A AHgste] wighs
T Ay, RE FtellA A o] 7eEtela,
A Adole] Alge] 71 & LHRHa 200
ugkg (BHAZFT 62408 kg) A7 BWekonvt
g2 Aot 49 2ol itk A
78 A71% w7 E LHRHa 200 pghkg A
oA Zbz; 862.4+19.8 pm Z 199.1453 pmE

<Table 4> Effects of ovulation and size of egg and

concentration of LHRHa

7V AA JEREow, LHRHa 50 pgkg 2+
b W W o 3717t 247F 826.7+16.7 ym Y
182.6+3.5 m=E 7H4 2 th<Table 4>). FHE
DE AL 946~953%% FOHA AolE
wolA ¢FSHK([Fig. 2, A]). #4452 LHRHa 100
rgkg ATl 942%% 7 A LERE o,
2 AYTE 764~77.6%% SSHH(Fig. 2, B)).
H8b A7 kAl g2 AYEES LHRHa

oil globule in female E. septemfasciatus by different

Concentration of  Spawned eggs

Ovulation rate

Egg diameter Oil globule diameter

LHRHa (ug/kg) (mL) (%) (pm) (¢m)
LHRHa 50 542.4+133.9 100 826.7+16.7° 182.643.5°
LHRHa 100 556.6+123.3 100 859.0+26.9® 195.6+4.9°
LHRHa 150 570.2+193.7 100 842.4+7.8% 189.1+7.2°
LHRHa 200 602.0+£129.8 100 862.4+19.8° 199.1+5.3*

Each value represents meantS.D.(n=10 for each female). Different letters are significantly different(p<0.05).

Percentage(%o)

LHRH50 LHRHI100 LHRHI50 LHRH200

Percentage(%)

LHRH50 LHRHI00 LHRHIS0 LHRH200

A Bb b b
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C b b D C
a a
100 -+ i i 100 A b
N I I ’ ]
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LHRH50 LHRHI00 LHRHIS0 LHRH200

[Fig. 2] Fertilization, buoyant, embryonic survival rate, and hatching rate of E septemfasciatus by
different concentration of LHRHa. LHRH50: LHRHa 50ug/kg, LHRH100: LHRHa 100ug/kg,
LHRH150: LHRHa 150ug/kg, LHRH200: LHRHa 200ug/kg. A: fertilization rate, B: buoyant rate,
C: embtyonic survival rate, and D: hatching rate.

- 985 -



150 pg/kg¥t LHRHa 100 pgkg A&7} 2Hz}
94.0 % % 91.6%= T AFo] vl F24
o7 = Uehgtk(Fig. 2, C)). A4 3
LHRHa 150 gg/kg? LHRHa 100xgkg 277}
27y 922% 9 91.9%% TR AT HlE =9t
3 LHRHa 200 pgkg A2]T77F 73.9%= 7pd @
Al WERETh(Fig. 2, DJ).
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Aol A N2 17 @ -methyltestosterone (17 @
MT)E FE3F silastic tubeE o] oJv|o] &
7ol Akslete 3/1Erte] &3t s B8l &
B3t Zlo% 57%° A%ES B3Om, Yeh et

al.(2003a, byol 2J8te] B ¥ 17¢-MTS o] &3t
T2 Bkl Epinephelus% ©]7¢] 43 5&
(BSIuLE, E coioides : 14%, A, E.
tukula : 28%) Rt A UEFRTE o= 5730
o] g 7hedol & dEAAE ol g8t &
T3 AyE AbREE, At 540l AS 6
kg ©HE AHgo] doue FoE LA
21 ©](Tsuchihashi et al,. 2003), 1§17 el =R o7
A% A Al ofAFS HA 55 kg olFEE
3 AAE st feshs Ao Fagnrt
golg Ro7 Ay}

T AR FYE, PE I8 AEE
FeEg Vo ®E el v e Jdd @
H3Fo] Hoar(1969), Hur et al.(2011)= F4o] &
F5 Jde] ¢Ftthal Bt QLo Mejr
et al(2014)= o] A7|7F AL e Yl 9

S n|HA] e Zog BT B A
AMe BE AE ke dEo] 850 m Wi9lE,
9019 wigHE A7%(Song et al., 2008;
Kim et al, 1997)2] @731 800 pm W$] H} &

ks

AL Bloy =278 FRe Ay &7}
A e 27 9 e sl dFE vA
A = AoR Atmdt).

Ao w Fadh ofFe FERAANS 9
A= LA ¢ TS o R on
3t Aol Fesith gk GHE FHEAA A
TAE, FIg, 27 D 71FdAde) B2 4
&S vA= Aow dHA Slth(Bromage et al.,
1995). whebA Q114 Ql FAst dRE HHo%
T AFREAZ]e ofu] o] HFE GEAE A, wish
i B AR ket TR SEE0] A
S gtk g o]E TEE AP Al ofF

AlZE T2 Aolof fa thE a3t YR A
o= Ru¥i 9 tkSong et al., 2008).
AHEA o F HCGE ofFe Hishiel 7H
o]g3t 1 2O ZM(Lam, 1982;
Donaldson & Hunter, 1983), &A/l(Park et al.,
1998), ™ 7](Kwon et al., 1996), 27}2](Jang et al.,
1998)9} #& o] FE nk ofyEk FE(Jang,
1996), 7120 (Baek et al, 2000), 7FA]X]
(Hwang et al., 1999), 5°J(Lee et al., 2000) 5 3l
ko)) W@ EoE A o] $H T, HCGE
Aol FHRStL, HEAS 9 wEs wWEA
& 4 QA kHodson & Sullivan, 1993), oJv|E
thdzt AREE A9 WAdol AE 4 13(Zohar
& Mylonas, 2001), AJ2 4o 220z 2H-835}o]
o] AstEAY e S5 wEA KEE o
\d-
-6;3]:
Ll

ol

()RS
P

o] Hsd FHEo| Fol FHE E F3kEe 9
S v]H g BaEo] QtkKwon et al, 1996).
W kA Ao ® #Z83k= LHRHa
T GnRH)x A &37F AAY wigds f5
sh=dl B2 Alzto]l A9 4 UAIWKCrim et
al., 1988; Zohar et al., 1989), 2o ZWEA O
2 A5E Fol ddstA 48sE FEA7IM,
dAdol Lolatal o] 71t GnRH7F 3274 O0%

fAbeto] B 9IEA Abgo] sbsaltha LA

Al
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S1tHSherwood et al., 1994; Zohar & Mylonas,
2001). Pimozide= &<+ E°] HCG (Park et al.,
1998; Song et al., 2008), GnRHa (Jang et al,
1998)1} LHRHa (Park et al., 1998)%} £ T =2&
W A Eete] ARgskal Tt

R i Fa IS E o e = | I s B o
AL oz thekst $=EE AHEsto] wligh
= a%Es AFsE 43, Ovaprim¥t HCG Xt
= LHRHa 3 LHRHa$} PimozideZS &3}
AHERE W Bk gA o7 UERgTtE HCG A
2]+ Kwon et al.(1996)9] H 7 wigtd
o] diFio] el dAE EA ok
T3k Sokolowska et al.(1984)3} Lin et al.(1985)<
LHRHaE @502 FAMS o Hrtl LHRHa$}
PimozideS A S w axdo|gion} £
Ao M= fFeldoz T Aol HolX] sk
t}. o] Sokolowska et al(1984)3% Lin et al
(1985)°] A& HFolE dfoz F3st 5o
2 o]l s AolE mlow, @
o} ajole] FEoIH o5 Zow AlmHTh
=¥ F7d 4% A%E EdlE LHRHa®l A
7 FEE 23 A3, LHRHa 100 pg/kgollA
7} o=

A EahA o e
2 QT A0E FFe 2w, SgrhEeelA
PE P43 5901 92e] HRkREeI: LHRHa

100 pgkgd) BER AHshs 7ol A ow

FAHS FR 5 9le o7 AlgHch T
AF7FFE A ARSERE Sl ofule] A%
A71= e AAFL Bixol A4 BA )
Qorg FgF £2 Wzl wWE Y wds=
A7 S0l tigk AFE Hasjol & Aoz dek
A}
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