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Induced Ovulation in the Mandarin Fish, Siniperca scherzeri
by Sex-Maturation Hormones

Seon Il Jang, Wan-Ok Lee, Jong Yun Lee, Song-Jung Son

Chongpyong Inland Fisheries Research Institute, National Fisheries Research &
Development Agency, Kyonggi-do 477-810, Korea

Ovulation of maturing female mandarin fish, Siniperca scherzeri was induced using single
injection of human chorionic gonadotropin {HCG) or gonadotropin releasing hormone-analo-
gue (GnRH-a), and combination injection of HCG plus GnRH-a, GnRH-a plus prostaglandin
F2 (PGF,) or GnRH-a plus pimozide. The response was evaluated by fertilization, embryo-
formation and hatching rate after insemination. Those rates were generally higher in GnRH-
a group than in HCG group. The higher hatching rate of above 89% was achived using a
dosage of 5,000 TU/kg HCG plus 10 pg/kg GnRH-a, 10 pg/kg GnRH-a plus 500 ng/kg PGF2,
and 10 pg/kg GnRH-a plus 1-5 mg/kg pimozide. Ovulation was induced in all female injected
with sex-maturation hormones and stimulator, but blocked in female injected with HCG plus
GnRH-a plus dopamine combination, and GnRH-a plus PGF2 plus indometacin combination.
These results show that the mandarin fish in spawning period secrete a sex-mutruation assosia-
ted hormones and gonadotropin-releasing -inhibiting factor (GRIF).
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7Vel Siniperca scherzerit 5°1%(Percifor-
mes) A3 (Centropomidae) ol &sh= FAA4]
g5 oAREA Ll A - ez sas &
ol B-Zsl(3], 1997 1 A #, 19935 &,
1977), 48] FFoll uliy 2ol 2w 7
£E AR AAle e g duxn, AAF
og2E B3 FIo Ao FEIHA,
1986 ; Cheng and Zheng, 1987). &1} -
o= sbde] 2odat wWyog ool Adeddl 4
AAR7E obd S, FFF, Y, £U43 F
ol iy g FACE v A4 glet(el

5, 1997 5 A, 1986), ol5 HolAx d¥oz 1
o] HA 3| FolE Urh

olfE] zrtele ut@t §480] HoluA HE
(MIR) v FHIGHER) 2 7150
2 yahet FxellA dol(f) b slo] g
7% AFeE A ZHERE wkn Qi (e o,
1994). wehA PARE o4 gidEos FE
3 27 HAE FAeg AFs) Fsio] gon}
(WM, 1936 ; Yo} ¥, 1977, 1978 ;s AF 7,
1981 ; °] &, 1992) ofA7tA] 7tetg-2- gk Ay
B2 Psled 712HQ) Arg2A) B3 AA ol
z7lele 8 et g9l 7 Ak §4
ojFo.2 Ho| Feju] o4 2FEel x4
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Aol o fehE AAshe e dulA g,
Ak A7lele e ARAGeR oFste] #
o] mh2 3 2pzhol 4w Qv el & Fell
Argksl2 Zlo g gy Fck(uhel W, 1977 5 °f 5,
1997). olzigt e} SAof| ule} FAF o8 of
A7pA M)A Fsba Qleh, R AR A
o3 FEloz Qs F AA7E BEF 9171 F
et Q7] wEell F BFE Yol ¥ 9k o}
Uzl ¥4 giidFezs 83 & i
Aol & A2 Yo} Uch

g zhedol] AAlskar e FE FA dAF
o2 Azl gaAe digke] X i
U= WA we] Ais]ofof etk o], &
44 A AFENAE el FAF Hebr
A, A4 AT 328-4%F ¥ EFZ(gonadotro-
pin-releasing hormone, GnRH), {17+o} et
A AAAZ 322 (human chorionic gonado-
tropin, HCG), AAAT 18&.4% 328 #
A Boll 93 ojFol wiztfE Whie] delA
ek, 1996 ; Fermin, 1991 : Billard, er al,
1987 : Kreiberg et al, 1987 : Donadson and
Hunter, 1983 : Hettler, 1981). 1&{u} &7}
oAl At Aol A= XF7HA) olEdt We] A
HhE)R] kol oAl tiatEo g AFS AFA Xt
2 de Aol §, 1988 o] &, 1997).

weba B e &rlelel 34 U
7] 93 Yoz wigh fEol A=
oJ] 7kA] QA 3 EES o] f3te] A3 A,
chgkel oFAel g QlFHoeF odx Rl 4
Ftdd vl 2 AzE Bustazt ek
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1. A% 9%

£%FAlA 19964 5-68ol AL HAIZ x|
2% £7}e] Siniperca scherzeri 818 oIRZ
BE] Fsted golxz rAstAl #63 F A
R(30X40X1.2 m)oll F&eta Aokle £%
JolFE FTFeA 19974 5€ F¥ 7HA A

Falgdch oF 197 AR 27beFe) 19979 5
9 26%%H 6¥ 24U7A oF 304 E<L 53l
Ax APE AABIGEd. Ado) ARE3 Hoj=
bR 57vhE](332-930g), 3 42v2](280-720
itk &71ele) gL fYer ofzgy
Agk7loll= o) 59 o] vl foldtdl,
TELE o] 5(1997) 9 7FeE At o]
ZFoll FAL T2 F X2 E A gote ARH1(5-
7ol AAE FE3] 7T Qlo], ¢A 19t
2 72 2ole| o] AAS o] &3lo] AR,
T 2-33] Aol o] &l 4HH Hole
400¢ FRPFZ 8M(AA| &3 oJf2Del] 4
Fgsto] AUl Fxo) X171 ¥, ohAe] 157}
ks Ree)en, Ao mofe] HiFam,
Arko| FolAE A7} 77k ARE A
sto] ofz] 7Hx AAE $2BS xEste] wg
= Age Al
2. 32 9 o9 Ax

Human chorionic gonadotropin (HCG) :
des-Gly",[D-Ala’]-luteinizing hormone relea-
(LHRH-a
GnRH-a) ; prostaglandin F ([5Z,9,,13E,15
$1-9,11,15-trihydroxyprosta-5, 13-dienoic acid)
(PGF,) : indomethacin ; (1-[1-(4,4-bis[4-
Fluorophenyl] buttyl)-4-piperidinyl1-1,3-dihy-
dro-2H-benzimidazol-2-one) (pimozide) &
SigmaAt2 2E] Fssick. HCGE 10,000 TU
/mée) =5 & 383, GnRHat Dulbecco’s
phasphate buffered saline (DPBS, pH 7.2)
o 1mg/mée} F=2 falst3l e, PGF.= 100
pg/mée] FEZ fdlstel nEE EHE st
¢lct. Pimozidex DPBSell 1% F& wpillds
Hrlsto] ojdld £HE 2HE F 20 mg/méd] 5
=8 348 & ol Pl E5O & dw
AZol whg Hzl 4.5 uym oA E3 A F
Fulslgich ZE §82 20T BasiiA 3
Z ¥E2 345 g fE A¥E ek

L
e

sing hormone-ethylamide
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3. 328 AE 9 3o #7

HCG+ 2,500—7,500 TU/kg(1x1%)-&, Gn-
RHax= 5-20 pg/kg-S, HCG (5,000 TU/kg) <t
GnRH-a (10 pg/kg) &, 10 pg/ky GnRH-aoll
100500 ng/kg PGF2E, 10 pg/nf GnRH-aoll
pimozide (1-5mg/kg)E, 10 6g/m¢é GnRH-a%}
250 ng/m¢ PGF29ll 5 =& 10 pg/kg indome-
thacing, GnRH-a (10ug/mé) el dopamine (1-
5 mg/kg)& AEF vt AA Bl 0.5 me
FAsgAch 2 Ag Tl AMg-E £71e]= 3-5vte
ek w22 9 ofEe] AHEH o]F= 400 £
FRPFZ 87Hol] 4 F&3lx 543) %7 3

WA e FE Y sk

4. 54, WAYY P Fae =4

W fE=e] B ool TZE I ©
Fofsha 24412 AT F 3UZ 36412
oz BRg qpuelel ek WY
AME71 (A7 20-30 em)ofl 58243 54 3
A e AR ol EPHES R
Foluh Ae) AW Agelel 2o F & 238

WAk 2 % oA oFFol 2.93%%)
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OFr

Ao ojg arjele] WE f=

ARGz Fo] NG MTIA MY g ok
200037) P slEE YA &4 Adsgich
Uez] e xjo] AR Fzoll 4-83fe] YA
o7 Bejsdeh. $4E7 AHAELS ZUE
7} 225 Aasu) Z4(Olympus SZH-10, Ja-
pan)g o|&3le] ZAAL: FHEL 244
719 i), WA EAE S FiANE TEL
slod BABIeh, 2w Bohge dutoll4 SR
3 B39 Rolg sEoz BAHIAL

43 9 2%

¥R o] &#7te] e A7 $ske] 19974 5—6
Y7tA] 5300l HA o8] 7HA] Az egy pHA
a8 9 fEAE e T uiz §= Ags
slgtl, HCGSF GnRH-a& o8] 717 558
A<k qhzlel Bkl xelgt At Table 13
Zth HCG AHElA st fxv A AgTdlA
25 #8Edoy, AEEde dAlZ A|7te]
A QA= ar, aFEolAE 30417 ool shE =
St Ao HCG HE|FoAe 43 £
8ol 27 30%% 728 ol AzsPont

Table 1. Response of the female mandarin fish to various concentration of HCG or GnRH-a for induction

of ovulation

No. of fish No. of fish ovulated® Fertilization mbr)‘lo- Hactching
Hormone L. formation
injected 24h 30h 36h 42h 48h 60h rate( %) rate( % )¢ rate( % )9
Control 3 - - - - - - - - —
HCG (IU/kg)
2,500 3 - = 1 - 1 1 30 12 7
5,000 3 - - 2 1 - - 87 78 43
7,500 3 1 2 - - - - 83 30 26
GnRH-2 (pg/kg)
5 3 - - 1 1 1 - 63 65 40
10 5 - 1 2 2 - - 97 87 83
20 4 1 2 1 - - - 97 78 65

a . The detection of fish ovulated was carried out by gently pressure of abdomen every 3 or 6
hrs for 60 hrs after intraperitonial injection with hormones.

b . Percent of fertilization was calculated in the cleavage stage of 1,000 eggs.

¢ . Percent of embryo formation was calculated in the gastula stage of the fertilized eggs.

d © Percent of hatching was calculated in post-hatching larva of the fertilized eggs.

Control fish were injected with DPBS.
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5,000 TU/kg@} 7,500 TU/kgoll A= $A4-go]
7 87% 9 83% &2 okwalgict wix HAET}
3kl QlolAE 5,000 TU/kgTolARE k7t
%ok HCGRE 0.2 g3t Ad ol YoiA
e} RhEEEE v)FE(Lin er al, 1987)9}
e 71(Z 5, 1990)9F doj(Van Der Kraak
et al, 1985) GollAe} vlssldAqt, +4&3
FaHg-2 ¥A3] Ytk 53 GnRH-a A&l
Aol wigt frret FAHEE FEol 2EF Q)
th 53] wid] HAEH 382 10 ugrkgHE
TollA 2tz 87% 9 83% 2 ohE w5 e A
P HCGHE Aol vjsha dA3) £
th. GnRH-a& A& APTolde 84,
1996)ol4 Hr} 1 whS& e} ofg wgkon]
FES vRS golfel vlseA 48T B
3hgol =3eHA, 1996+ # 2, 1990 5 Crim et
al, 1983). 33 30—36A17+ Alolol] ==
AN A &7 wiHEAd gl Thow, 304
7+ ol AU 48417 ool ASEE A
A Ae vlsday fsAee] o] gk
TFAEE Ygt),

AEk7)el A=

AAe sers

o~

Z

7}
5]

-1
%

AFolFo HollAE o] 71A
H] %3 GnRHS %2 32828
o’ Rurk B (3, 1996 ; Potts and

Wootton, 1984 ; Weil and Crim, 1983).
2Eg B die W £2 okde] &l Ws
oA FAE, wiA FAE H L3EE Foly)
$stel HCGSF GnRH-a, GnRH-a% PGF2,
GnRH-a$} pimozide § A3 223 #8s 3
EZ £t FEAS SA AHelste] w@gx
AdE nasgdth. HCG (2,500 IU/kg)$}
GnRH-a (10 pg/kg), GnRH-a (10 pg/kg)
PGF2, GnRH-a (10 ug/kg)oll pimozide (1
5 mg/kg) g XEE AIE Table 2004
ERA nke} 2ok AT 7he) ohio] A7bE X
ol URAIT, A AT o) Fi= 48417k o[l
wizko] 47 =]9irk. HCG® GnRH-a & EA)dl
23 oJFe o]lF FEEES YEog 24y
olfoll A Bt 483 wjx) A gl E3lgo)
=9tk GnRH-a®t 500 ng/kg PGF2E A}
of HEt APt JolMe Hilgo) 90% =
of-$- =9tv), 3 GnRH-a% 1 EE 5 my/ky
pimozide XFolAE H3}go] zHzk 92% 9}
89% 2 v Eorh olEd Ha= Aoz
ARRAI719) 2rtele AAs mE oelgk fEd
HH sl 28] HulgE AAelE) o7,
oot FolfFoll Al ulighe] XAl gonadotro-
pin (GtH) 9] n&Fo] gk vhH(Stacey, 1984 ;

Table 2. Response of the female mandarin fish to complex hormones for induction of ovulation

Embryo-

No. of fish No. of fish ovulated®  perjlization ™ Hatching
Hormone injected rate(%)°® formation rate( % )¢
24h 30h 36h 40h 48h rate( % )¢
Control 3 - - - - - - - -
HCG+GnRH-a*® 4 1 1 2 96 87 84
GnRH-a+PGF,f
100 3 — 1 1 1 - 94 85 73
250 3 - 1 1 - 1 90 82 72
500 3 1 1 1 - - 93 83 90
GnRH-a+Pimozide®
1 3 - 1 2 - - 92 89 92
5 4 - 1 2 1 89 87 89

a, b, ¢, d, and control were the same in table 1.

e ! HCG (5,000 IU/kg) plus GnRH-a

(10 pg/kg)

f: GnRH-a (10 pg/kg) plus various concentration of PGF2 (ng/kg).
g . GnRH-a (10 pg/kg) plus various concentration of pimozide (ng/kg).
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Peter, 1980), 4t A Aoll= GnRHE] %ol &
7t olF ZEES Euigt FAldl PGF.9
ofo] Z7lslel wigHE EAAFE Hix vt
(Potts and Wootton, 1984). 221t} oF7} 4t
BAEE A EZPAY J9HA 2EHLTL F
]2 wE o]% TEE FulE AAlsle EUY
gonadotropin release-inhibitor (GRIF) & &
Alol] Bulsto] of AAgr) ARG 2AE
71% e (Peter, 1980).
AetA 719 ol FE AAFHL

< THI*M ZWH ‘4*- Aestrle Hojl szt
FGEA FEE o] g wiEkelAl Hevl, olHdt
-’Fé" 5l Hohgo] A3 wopAA Hrh
AEE B artele A%E e
S A A *Ha»: Z2o|AU
g AABE dollE ol Ao
7F A kol 7% % gl TﬂgOI 3] ot =
Aoz 4 Yol 5, 1997 ; vk W, 1977).
agleg B dPoe AEHAA IEE Hou}

& sl Aol HAH AdolH HAL F
ok, ol AR AN ASalzd] 2@
aa% o soe %:— g AYE F A

GnRH-a & o4& ¥4
ol EAS

obe} A7 A=
7+ plmozuiea xelslol A= e
g $83] 95 = AUk Pimozide o2
Wzt 5o glolA dopamine® ZE A &
Aol Bulg A 5 ol Ao g el Qo
(Stacey, 1984).

9% vt Wi f

A olFo] A4S HE 2o A
71RE olw sl el ofe] 74 Az arst 8
742 AAEAE Bl ofFf Hell FARZ F
72417 wiEkEl = o7& 2Abslich 1 A3 Ta-
ble 30418+ o] HCG(5,000 IU)2+ GnRH-a
(10 pg) & FAo A AdFolAE 36417
ool igte] SEFG O, o]F TEFe) 1 &
&= 5 mg/kg dopamined FARE AYPToA=
wjgkgo] 7+t 66.7% 9 33.3% 2 AAIE ZE
< 24c}, =3 GnRH-a (10 pg) & PGF; (500
ng) & $oi3 AT YR 36417 ool
n= wjgksiglon), olF 2o 10 ug/kg in-
dometacing %033} Aol A= wigkgo| 50
% AA=E= 2AE Wk oleh e A=
Z&0)(Stacey, 1984)914 indometacine] PGF
_,] ZP_Q..Q_ ol;ﬂ ,(]yh;]», 7é_.+9,], e
2% 8 g A3y g o]F £He
Z2Hsh= 59 Ade] F7t Holof A
.% o

deelzt ALEEgich

i Xe)

e SEE

E(HCG) L2
E4)(GnRH-a)
= Fabet HCG+GnRH-a, GnRH-a + pro-
staglandm E: (PGF.), GnRH-a+pimozide
g ByRon Faste] Asd 4Rl 2rhE]elA
“H"‘%} e AYS 5‘-9&‘5}. 32 frEA 2 Wk

B AR E UF A SRS A

Table 3. Inhibition of ovulation rate by dopamine and indometacin in mandarin fish

Hormone and/or inhibitor No. of fish No. of fish ovulated® Ovulation
injected 24h 30h 36h 40h 48h 72h

Control 3 - - - - = = 0
HCG (5,000 IU)+GnRHa (10 pg)*® 4 1 1 2 100

1 mg dopamine 3 - - = 1 1 - 66.7

5 mg dopamine 3 - - - - 1 - 333
GnRHa (10 pg) +PGF,(500 ng)* 3 1 1 1 100

5 ug indometacin 3 - 1 1 - 1 100

10 yg indometacin 4 - - — 1 | 50

a, b, ¢ and control were the same as table 2
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g 9 BoE-S ZHsto] AAsldeh Ynbge
2 GnRH-a A#Fe] HCG ATl visiA
TREI AP AAE = F3Eo] 4k HCG
(5,000 1U/kg) + GnRH-a(10 pg), GnRH-a
(10 pg/kg) +PGF(500 ng/kg) % GnRH-a
(10 pg/kg) +pimozide(1-5 mg/kg) oA 89%
o] & H38-g Hrh £ dFoA AgH
AAs 3283 AFEER AeE 2E g
A} wigto] §-% 5| X)9F, HCG + GnRH-a+do-
pamine® GnRH-a+PGF,+indometacin *]
2l el A= wigko] A5t ol5e] Ay A
A 716l oje] 712 AAs s2Eg A" 3
2234 AAs AAIEZ(GRIF)e] #ul€vhs
qe AlAbgeh
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