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Induction of Ovulation by LHRH-a and Pimozide in the
Bullhead, Pseudobagrus fulvidraco
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Effects of intraperitoneal administration of LHRH-a (luteinizing hormone releasing hormone
analogue), pimozide and HCG (human chorionic gonadotropin) were studied on ovulation in
the bullhead, Pseudobagrus. fulvidraco. Ovulation was induced in 71.4, 80 and 100% by injection
of HCG 5,000, 10,000 and 20,000 IU/kg of body weight, respectively. Also, the majority of
fish injected with LHRH-a in the presence or absence of pimozide were ovulated. The ovulating
rates in fish injected with LHRH-a alone showed 50, 75 and 100% at a dose 200, 300 and
400 ~g/kg, respectively. Pimozide enhanced the activity of LHRH-a, the most effective combi-
nation for inducing ovulation (100%) was LHRH-a at 300 “g/kg plus pimozide at 1 mg/kg.
Pimozide alone was ineffective in inducing ovulation of P. fulvidraco.

There were no significant differences in- gonadosomatic index (GSI) and pseudo-GSI values
among the groups treated with HCG, LHRH-a and LHRH-a plus pimozide (p>0.05). The
latency time of group treated with HCG was 17~ 22 hours, and the group injected with LHRH-
a alone and/or in combination with pimozide was ovulated within 23~29 hours.
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A, A 5 dAslok & B EAHol do}
e},

olFd A% 2 wiHe FEa7l 9ol oF 2
ATele) Holpal 22, Q7] epubd Aalx
A532E(HCG), oFY AT
(GTH), A &AFF 2223 2% (GnRH),
ZH7e BN =EdEs2 R (LHRH)
gl olF9] fFAEH (analogue) £l & o]
53 glek 53] Aol AR5 n| Al el A
EH|ElE LHRHE o] &3 ojfo] wigh 3 Azt
5ol B3 A 2o)(Hirose and Ishida,
1974) 2 Hl&E3led o] ofFollA A=x|o] ghrh
a#vt LHRHY otu|eit 25 g4 wlir
LHRH® $9E4(LHRH-a)9 Aels &40l
Aedel LHRH Xt} 30~508) o4 #abAQ 2
o2 A olF, Be ofF IF WAf=
LHRH-a7} & |53 gict (Lam, 1982
Crim et al., 1983 ; Donaldson and Hunter,
1983 ; Billard et al., 1984 ; Harvey et al.,
1985 Lee et al., 1987 ; Marte et al., 1987 :
Garcia, 1990 ;s Harmin and Crim, 1992;
Taranger et al, 1992). 3, o]Foll 3loi4
Al & g AZFEuAE)| ol Ful=
+ dopamin® LHRHe)| &3 GTH #vlE <}
Alele e g e, o] EHl gt
78285 $}= pimozide, metoclopramide 3!
domperidone &9 2F&E7 LHRHE &7 *
ofste] £ Wi FEAINE Ak W A4
FEol BuEx QlvK(Billard et al, 1987
Halder et al.,, 1991 ; Fermin, 1991 : Lin et
al., 1991 : Drori et al, 1994). IFulalAx
LHRH-a%} pimozided ¢]8sted ul|7], mj7el,
B8 9 zoEE o QFHA At 2= o
FEdl(d 5, 1995 Kwon, 1996 A 5, 19
96), 53] dejaiold] zujEete] 27|EH A4
o] &3t ¥o-E Bol, dA e FE AN
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HCG (human chorionic gonadotropin :
Fl) = ol AR f-alslla, LHRH-
a (des Gly", [D-Ala*]-luteinizing hormone-
releasing  hormone-ethylamide ; Sigma, USA)
= 0.7% NaCloll, pimozide(Sigma)<= 0.1%
sodium metabisulfite®} 0.7% NaClel §-313}
o] ARgslgich
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AN ZEHQ] T FEs7] 8 A4
3153229 LHRH-a2| o] & 71548 2Aksw,
°l& HCG® ZA#Het wasiich. Table 1ol
HCGE A&slel FAN9 wigt G50l i3 4
I veblict 52 oAAIF kgD 5,000 TU A
2|7l A 71.4%, 10,000 TUIA 80%, 20,000 TU
ol ol A= 100% 2 wiZhFE8-S Hich wiEho)
FEEo] A7|17HA9] £8A17h HAZ 17~24
AIZre 2 a5Eol4] vhid wgivl, $453 o
29 ZAAE 20,000 TUXE A 78.7+8.4
9} 56.1+7.3% 2 7b¢ ESEol, 10000 TUSH v

A} xelE vreh ] gkokel. eyt 5,000 TU S
AEE 9 30,000 U tsEolie 44, &
SHe 25 AT 44E B

LHRH-a 13| FAloll 9% wiztfx ARES
Table 290 A8}, o)xF kg LHRH-a
200 Mg H=]FollA 50%, 300 HgHElTollA 75
%, 400 Hg o] Hgtolld 100% 9 WTFE
5 veb ol 100 #golstoll A= wiEkslo] )
2 gkkel 322 e uiE b9 422 4]
ZHE 24~32A17k0 8 Foi¥l 3EE FEo) 9
T3 A 2%ivh =3 A4S B3g =
At 4] LHRH-a 300 “g 2] 7ol 4 3 & 81.4
+9.4% ¢} H3Hg 58.5+11.5% 5 400 #gHe]F+
oA +=AE 84.2+8.8% 9} K38 60.819.4% =
yebien, 200 #g3 500 4“go] Ao
TAE 9 38 ZF 300~400 “gHE|F Bt
HAsHA FA Yebge

Table 3ol ol kg9 100 #go & 13] F
AFeE ¥ 24417 30l 100~400 “g°] LHRH-a &
23] FAYSH ] WiFFE AFE Jebych A
23] FARE ] wlTESS 200 “gHE] o)A

Table 1. Effect of HCG on ovulation in the bullhead, P. Jubvidraco

HCG Body weight No. of fish No. of fish Time to  Fertilization Hatching
dose(IU/kg) (g) injected  ovulated(%) ovulation(h) rate(%) rate( %)
0.7%NaCl 65.3t13.6* 5 - - - -
5,000 68.8+12.7 7 5 71.4) 21~24 70.817.8 32,7+ 8.5
10,000 66.9112.5 10 8( 80.0) 20~22 78.5+6.7 55.5+11.4
20,000 69.1+11.5 10 10(100.0) 17~20 78.7+8.4 56.1+ 7.3
30,000 65.7+ 8.1 8 8(100.0) 16~17 54.5+5.8 27.8+£12.5
*Values are means+SE.
Table 2. Effect of LHRH-a on ovulation in the bullhead, P. Sulvidraco
LHRH-a Body weight No. of fish No. of fish Time to  Fertilization Hatching
dose(#g/kg) (g) injected  ovulated(%) ovulation(h) rate(%) rate(%)
0.7%NaCl 58.2+12.3* 5 - - - -
100 65.3+10.7 8 - - - -
200 59.8+ 6.2 8 4( 50) 29~32 59.8+12.3 42.1+10.7
300 68.8+11.7 8 6( 75) 26~29 81.4%+ 94 58.5+11.5
400 67.4t 7.4 8 8(100) 24~27 84.2+ 8.8 60.8+ 94
500 64.2+14.2 8 8(100) 23~26 70.6+ 7.9 36.2% 6.9

*Values are means+SE.
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Table 3. Effect of two injections of LHRH-a on ovulation in the bullhead, P. fulvidraco

LHRH-a dose(#g/kg) Body No. of fish No. of fish Time to Fertilization Hatching
1st. injection 2nd. injection weight(g)  injected ovulated(%) ovulation(h) rate(%) rate(%)
100 100 65.8+ 8.2* 7 - - - -
100 200 67.0% 7.2 7 3(42.9) 25~27 74.81+7.2 47.8+12.8
100 300 624+ 9.3 7 6(85.7) 23~25 82.6%5.8 63.7t 9.5
100 400 66.8+10.3 7 7(100) 22~24 83.1£5.9 59.3¢ 5.3
*Values are meanstSE.
Table 4. Effect of LHRH-a and pimozide on ovulation in the bullhead, P. fluvidraco
LHRH-a Pimozide Body No. of fish No. of fish Time to  Fertilization Hatching
dose(#g/kg) dose(“g/kg) weight(g) injected  ovulated(%) ovulation(h) rate(%) rate( %)
0.7% NaCl - 64.1+ 7.4* 5 - - - -
- 1,000 63.7% 9.2 5 - - - -
100 1,000 6541 94 8 2(25) 28~31 51.1+8.7 29.1+12.5
200 1,000 68.9+ 8.6 8 5(62.5) 28~30 79.5+6.3 56.4+ 8.7
300 1,000 66.3+11.3 8 8(100) 25~26 82.119.1 63.2% 6.6
400 1,000 62.7+ 8.9 8 8(100) 23~25 82.9+7.4 61.7t 7.9
*Values are meanstSE.
42.9%, 300 “gZ} 400 Hg ATl 85.73 20
100% & Jeblon, wiaiztxe] £9A7he 28] 18 ;GS' s
pseudo—
FAF A2 23~25A17oleh. A B 328 16 1
&2 300 #gol 23] HElFolA 2z} 82.6+5.8 o
%S 63.7+9.5% 2 7}A =& =212 ek 127
o . % 10 |
¢4 LHRH-a$} pimozide 2] £§-50fof] <& 6
WIZLGE ATE Table 40 UERYch. olHlZkg .
2 pimozide 1 mgoll LHRH-a¢ 5§ 77 .
100 “g@} 200 “gg EFFARIH izt % 5
&2 259 62.5% .21 300 Hg o4&l A= 100 0

%9 $& g =8E 2K} pimozide &5
Folo] Zfolls A3 wigte] fEsA otk
w7tz o] 7R dIAlE 25~294)7}e] &2
dck HEFH RS2 pimozide 1 mgd
LHRH-a 300 “g&} 400 “goll A Z+7F <F 82.1+
9.1, 63.2+6.69} 82.9+7.4, 61.7+7.9% 2 F 1
F7bll xpolE JERA] gghet

HCG, LHRH-a % pimozide?] F<jol] 2j3t
AL X254 (GSD 2 =s g FHE
YeEMAE pseudo-GSIS #H3E =AU} (Fig.
1). HCG FAM¥ wigto] =3 7MAE2 GSI
4 pseudo-GSIE ZH2} 12.18+2.55% 2 8.74+

A B C D

Fig. 1. Effects of HCG, LHRH-a and pimozide on
gonadosomatic index (GSI) and pseudo-GSI in fe-
male bullhead. Each bars represented as mean+SE
(n=7). A, HCG (20,000 IU/kg) : B, LHRH-a
(400 “g/kg) : C, two injections of LHRH-a [1st
injection (100 “g/kg), 2nd injection (400 g/
kg)] ; D, LHRH-a (300 “g/kg) + pimozide (1,000

Hg/kg).

1.06 % 5 Jeb o, LHRH-a 55 xjg] 7ol 4
= 27 13.97+1.36 % 9} 9.731£0.79% 5, LHRH-
a 23] Aol e 242 13.39+2.25% 9 9,71+



LHRH-a ¢} pimozideo] 2|3+ FA7He) wighf=

1.61% &, pimozide$} LHRH-a9 E§5ojol
Ae Z7F 13.07+1.20% 2} 9.82+1.72% & e}
Wk, LHRH-a &5 ¥ 23] A2+ LHRH-a
9t pimozide®] EZHTE Abelol]l SloiA
GSI, pseudo-GSI 25 93 2o]& Helz
ekgkeh. EE3F o] & AT BT HCGo vl#l ohik
A vebge BAEHQ] ke gddek(P<
0.05).
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AgA o FAAN A AR 3R] Ye
oEEY A A wiTHE fxskr] 8 194
o2 32 Fodllof sl= HE, 1 o]Fol F
P 3289 FF 9 Ty T2 vl Fo%
2424 Z&3) FAMNE o3t oF 9
E HCGE ol43% 4=kt x Ade] o]FolA &t
o HHA FHAA 7R ol2A] Edin
ek 2 Q1 F9] durt oFEe] e Bl g1
sx] Etz] dfER] Aoz dedRln 9l
LHRH-acll 93 €43 wigtfr = A7z ofg]
olFeil 4] olu] §IFH u} glen], FulaAE J
Ak 7)0l] Ag-sle] £ Azt B 5k (A
5, 19955 A 5, 1996). £ Ay Aol 4} 7ho)
SAARY wiP-FEe] HCGS LHRH-a 2% &
7} Qe Ao et 28 HCG Y 39,
25%(20000 TU) E FAFsodolt A 3HA]) H)
gro] FESUE, A A zke] Zabgoell
g} Hsgtog whe] o] xlo] FriEoz Yol
2slEs Aol WEEQYh LHRH-a9 739,
300~400 “g2] Foijolld $& 35 JehiA|qt
AF7A By kg ofFol vl o] &
32 FEE 7Y ol W 5(1995)¢] B
g W) 71(90~120 “g/kg)oll4 el Z3te) vlis
3~4ul, 383} ZaE2(10 Hg/kg)dll BIAE
30~40u] o4 FTEEE 27Ut (Kwon,
1996). =3t LHRH-a & 4oz 23] FA:
Aol T2 L] FFIFL 13] FA A4
alolE Holx] ggtort, +3 F Hi}gol Qlo

AR foxle glod di gEle Aol
2=k 23] FAb) 2% i FEgYe 4
FAT = B2 vidsAY 2714s 9 gkl
ol FHAY Aog Hzslo] Aok, FF 12
Folgkd Folx FE3) 2ANE WY Zez
AZtE]o], ALRElE TERYE Fol7] A3 A&
Fol We ] HESooF s, w3t WHFH
93t LEFAE Fol7] H¥ 145 E HolE
T3 AT s wigAEleE Az
LHRH-a%te] Foi2 A= 9 wiglo] #&3
2.2 fFE5o] A= Zlo] o] olFdllA Huxn
o} (Aida et al., 1978 ; Van der Kraak et
al., 1983 ; Crim and Glebe, 1984 ; Lee et al.,
1987 ; Thomas and Boyd, 1989), dopaminoil
et A3RE-& 3h= FE-E4] pimozide, me-
toclopramide, domperidon §& 37 Fojs
ofat ufghe] FEE= Zo] ¢Joig} vjFelA F
o4 Ba5ck(Femin, 1991 ; Glubokov et
al., 1991 : Lin et al., 1991 ; Drori et al., 19
94). FAM AL ZAToA I diE
LHRH-a 2o 2% wjglo] f-Exo] AR5k, pi-
mozide®t LHRH-a§ 37 ARR3oz4 gt
FE&S ¥ola LHRH-a9 A3 7442
F e ez Jvelgrh pimozide 1mgd
200~300 Hg/kgollA tiAZE F& A7} odof
HAew, ol LHRH-a®te Fo(1354) =&
A&F-o4(23154) AFedl vl3l 100 “golde]
FEZS AGY ¢ S Aed Jelgoen ¥
BE Fo{¥e] GSI Y pseudo-GSI F71§0)
HCG9) vlall =p3lar, %4 9 B3l Slof
AE ke 2 7oz Yl o] pimo-
zideZ} o] f19] A 2 mizhs fEshedl oiA,
LHRH-aoll 2% GTHE FulE F7H1Z 224
WRFE 75 Fole Aoz Y75k e
£ dFoNA= pimozide2 AHol 1 mg/kg®l
FEoll el At AEFemE FF pimozide
9l FEE FEisle Aol gwErh 2y wi
719] AH(A 5, 1996)4 et nke) 7o)
AEE9 pimozide ARE-E 23|78 wighFE S-S

—155—



Mo ol %9 - oA - AKHE

As}A 71 7] wliFoll Al4lgE o7t H el

322 FAF uigt o Azke] Fo|x]| 7|71 <)
AQA7H HCG7 17~22417+2.2 LHRH-a
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A e} £QAIZke] S AA s FoW 94
E HCGol 9% 343 A< 9 izt fEic=
LHRH-acl] 9J&)) ghibslA] fr=shi= 2ol A9
FAE MR = Aog WEEo, YA S
A= LHRH-a9] A& of¢- §2l3 2oz
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of o3t A wigkfE AZhe 23~27A17ke g
74 o] FEokow, 2747 oA AEE B¢
Fol §43] Ast=lE Aol PEEo] HHPzE
E ol o3 AA Wi FE A AR AL
FAROE $83% Zlog Aztsi

w3t $AE L H3goll 9eo]4 LHRH-av
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sle Ao® R zeld FANe +3 9
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730l ZA #Ag-5l= Zol AAHY F, BA
Mo ¥3he FA8F oF 45~5047t0] AeElewl
I EFol AT Hlol 23 R3hg Aslrt
WAzo| F4AT T E24Y 59 £EAE
ALFozH A FAANA 4 e Aoy A
ZHE e (u)ehaE), B8 B3l 9 dRE
33 RS s 2ol Auy) vigo] R3g ¢
gl Aol £238 947} & Aoz AgF o o
gk AAE A7t ") 28 Foll ek

FANY FA=E A7 e X He w2} ohk 2
o|7} At AR 6€ollA 8Y AlolZ FHA
Wl A 6% FEZolrh £ dAFdAE 8¥ F
F7o Wi = 28-S Pdaged ddse 6
9 ol wiEghe fFES AF, 22 g3
BRFEES ZA Xl ERNA kot
GSI®H wi2ksl & 4= Soll4 8¥AA K &4
£ A7E R Kwon, 1996). watA E2}
Mol FHABAE 64 Foll AAsh= Zo| ulghz]
sh, Belldzel AJol27b) e E3ksisl Al

|

it
oF om
& Lo

A 5Yxe wMiEkE: fEFoER =7 04
Aol Ve EE Feid FAN A ¥ 5§
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AEAR R FAMNY i 25 s HCGS
LHRH-a 2% {33 zlez dg=lld HCGY)
73 vlfol Ho] = A HA wiFHE ¥
A= 7S o2 o o]efo) whel 1} A o] Asir
F3hgoll 742 ke viXe g Ul
3 LHRH-a8 79 o8& ofFol ulel] 433
e 4o 328 F5E 27%ou HCGA 4|
3 AAFeln HEHY AE velken, G,
pseudo-GSI, & &, FAE 4 F5}&dllA {e
g 7o gpekxcl B Al o iz F
AR el gk eol) A" HCG2 LHRH-a 2
T E ofFof ulsh T2 49 $2Fo] £97
A, ol FHoIHA Ao AyzE Ho)
32E AE Fe Fo7] S Aot olojAo}
& Aolt}, Wb pimozideTte g A A ¥
LHRH-a& AH§8AY, HCG% LHRH-a & ¥
£33, pimozide A& 42 FHAZIAWY, pi-
lloried ™4l metoclopramide, domperidon
< dg3le A7t Hag o B ZA1H
oli1 AR FAHe] wigt f=rt 7)€t

2 o

EANE] wigkfr el tH¥ LHRH-a, pimo-
zide @ HCGY E7h) SF-oladell sl At
frk oA kgd HCGE 2+ 5,000, 10,000,
20,000 TUE FA319 & 25 71.4, 80, 100% 2]
wi2h-f- 582 vellich =3 pimozide 8] EAloll
Aol LHRH-a & FAE 7S ool vl
#=9rl. LHRH-a 550 AYoA kg
200, 300, 400 “gxlgjollA z+2}+ 50, 75 2 100
%2 wiZHFE85 uJeldch pimozided7h=
LHRH-a9] 83 &A%t &, LHRH-a%h
pimozide®} E¥F-oJA A% kgZ pimo-
zide 1 mg¥ LHRH-a 300 #“goll4 100% 2
b £ wRFEES Uebldch ey pi-

—156—



LHRH-a 9 pimozided] 2§ Fapliel Wi

mozide THEFodoll A= wigle] FE5 1] gkt

FEE  AHe¥e ANESEAF(GSD
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F79] A4EEEA(GSDS pseudo-GSIol
Ro1A BAFRL Foixhs AR Hp>0.05).

y22xe¥ wigte] Holyr7txe 48 A7
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