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Induced Ovulation in Catfish (Silurus asotus) by GnRH-Analogue
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Experiments were carried out to investigate the effect of GnRH-analogue (GnRH-a) on
the induction of ovulation in catfish, S. asotus. Fully matured female catfish (250~ 600
g) received a single intraperitoneal injection of GnRH-a (50~200 ug/kg - body weight)
showed the successful induction of ovulation. More than 86% of treated females were ovulated
after injection of GnRH-a (90 pg/kg) at 25+1C. The majority of spawning took place
within 22 to 25 hours after the injection. The gonadosomatic index (GSD and pseudo-GSI
in the group treated with 120 pg/kg GnRH-a were 23—30% and 18—21%, respectively.
Average fertilization and hatching rates were 94% and 81%, respectively.

Electron microscopically, gonadotrophs of maturing female catfish were characterized by
the presence of numerous small, electron-dense granules of approximately 150~300 nm
in diameter and a few larger, less electron-dense granules of approximately 800~ 1000 nm
in size in their cytoplasm. Gonadotrophs of GnRH-a treated catfish showed that their was
a distinct decrease in number of small and large granules. The rough endoplasmic reticulum
was composed of numerous cisternae conspicuosly dilated to various degrees.
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ol 59 wigt B A4S fEdke dHle dolet
doje] HalpAl 58, AHEAFTELEZ(GTH),
HCG, #A&A5352245528(GnRH &
+ LHRH) ¥ o B{#&E(GnRH-analogue,
GnRH-a) % tamoxifen 3 clomiphene 52
antiestrogen®] £Z AR8-=o} ff} (Lam, 19
82 ; Donaldson et al., 1983). 2 & A|Arshie]
A ZEu A el A £8l== GnRH % 5 GnRH-
acll th3t |77} Feloll A Ebs] AP slo] FAA
%0}J(Crim et al.,, 1983), %o](Lee et al.,
1987), milkfish (Marte et al., 1987), spotted
sea trout (Thomas and Boyd, 1989), sea
bass (Garcia, 1990), T4 % <oi(Crim and
Glebe, 1984 ; Taranger et al., 1992), winter
flounder (Harmin and Crim, 1992) ¥ <o}
(Drori et al., 1994) 5 oj2] olF2] wizt o &
Fi-xoll 3 mapl olgel Haso gich
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Table 16148} o] wlr]e] A2GEZ 93
A4E GnRH-a: S adsh 9= ze
Ueldtl, GnRH-a A& ¥ o)7]9] Aets5ee
oAF kg 70 pgollA 67%, 90 pgollA 86%,
120 pgol Aol A& 100% & Lrelidet, oz o)l 4]
NaCIgte 2 2@ w7loll A Adte] $E5 R
ook

IEE FAF AA Y £2A7M LEE
olA chd whE FYgE B Az 22~25
AZkol Ak Y oF 80% ool FAE
22~24A17F Aol 4hghe] == UK (Fig. 1).
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Fig. 1. Frequency of spawning in relation to the
latency time after the single injection of GnRH-a
(90~120 ug/kg) in the catfish, S. asotus held at
25+ 1C.

A% kgd 120 pg AP FolAel GSI
3l pseudo-GSI& 77t 23~30 2 18~27% &
A2 g EXE Vehion, WEs @9 =
o}H1F kg 58,000~65,00070 $Ich(Table 2).
32 E FAX S AFY 79 GSISF pseudo-
GSIgte] Apolol] A@pAlIE i), wEd
o] ot AFE A9 A Jeblch(r=0.78)
(Fig. 2).

=S 100% o) AHRMEES 2 120 pg/kg
AH 2FNAY FAE o F3&L 47 94
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Table 1. Effect of GnRH-a on ovulation in the female catfish, S. asotus.

GnRH-a Bod ieht (2)* No. of fish No. of fish Time to
dose (ug/kg) ody weight g injected ovulated (%) ovulation (h)
Control** 375.8+ 55.8 5 - -
50 407.6+ 83.5 5 1(20.0) 25~28
70 455.3+98.7 6 4(66.7) 24~28
90 492.5+63.9 7 6(85.7) 23~26
120 416.8+ 88.6 9 9(100) 23~26
160 317.6+ 74.0 5 5(100) 21~25
200 499.5+ 60.4 4 4(100) 21~25
*  Values are mean+ SE,
* % 0.7% NaCl
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Fig. 2. Relationship between number of artificially
spawned eggs and body weight of the females.

GnRH-a Azl7} HsieAe] uxe &
ZA137) 98 BALAFE 2R Ll E(gona-
dotrophs) 8] wlH|7Ez3 w3lE Figs. 3a, bet

B

40 VeRlth, 32 & FAA A3 43ibr e
gonadotrophst AlEZAWe] AzLET} F2
150~300 nm3Z719 F B EhT 800~1,
000 nm¢] Az Wxr}t o4& 2 KEhe &
A7 FE=glon, 7t WAY 2H L£IA
(rER)&+ & gd EAAZ E0330cH(Fig.
3a). 328 FaFo UzH7]|2 gonadotro-
phsollAe o), £#1E9 AT kel #F
Hl9lm, &X¥A9] rERe| Foll gA F7elct
(Fig. 3b). 34, ujds 30719 gonadotro-
phsoll A= o, £IYEL A4S wll7]8 aRE
vl ok FZ7lel Yol cha AL o] AAEH
ek =3 ERS HES WAERA ggten,
FAA, vEZEZt T2 As wlyld)

"RAsA d dEso] YAck(Fig. 4).

Table 2. Egg number, GSI and pseudo-GSI in the female catfish treated with 120 ug/kg GnRH-a

Fish Initial Increase Weight (g) Fgg number GSI Pseudo-GSI
no. body weight (g) body weight (%) Egg Ovary (%) (%)
1 448 7.14 95 40 29,830 30.1 21.2
2 527 342 105 40 32,950 29.2 27.5
3 590 5.08 110 45 34,540 26.3 18.6
4 450 2.00 85 20 26.690 233 18.9
5 425 4.94 90 22 28,260 26.4 21.2
6 424 4,25 80 20 33,920 23.6 18.9
7 275 0.36 51 17 14,030 24,7 18.5
8 270 4.44 53 18 14,310 26.3 19.6
9 342 5.85 69 24 21,660 27.2 20.2

GSI (%)=gonad weight (g) X100/body weight (g) before injection.
Pseudo-GSI (%) =weight (g) of stripped eggsX100/body weight (g) of fish before injection.

Table 3. Fertilization and hatching rates in the catfish treated with 120 pg/kg GnRH-a

Fish no. Fertilization Hatching Time to hatching (h)
rate (%) rate (%)
1 97.5 85.2 26~32
2 96.2 84.4 26~32
3 98.3 82.0 26~32
4 89.4 75.4 26~32
5 93.6 83.7 26~32
6 87.3 69.5 26~32
7 98.2 84.5 26~32
8 90.8 78.3 26~32
9 96.9 82.4 26~32
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Fig. 3. Electron micrographs of gonadotrophs in the pituitary gland of a saline-injected (A) and a GnRH
a-treated maturing female catfish (B). G, Golgi apparatus; LG, large granule ; M, mitochondrion ;: N
nucleus ; rER, rough endoplasmic reticulum ; SG, small granule.
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Fig. 4. Electron mlcrograph of gonadotrophs in the pltultary gland of a lmmature female catfish. LG,
large granule ; N, nucleus ; rER, rough endoplasmic reticulum ; SG, small granule.
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£ dAFedlA w719 A3g s 2ed
GnRH-a $o%Z 85% ©|49 =2 mzdix
+3 Jebd 90~120 pg/kgo.2 Aa9r}. o=
Ao} 1~10 pg/kg (Billard et al., 1982),
doI(Cyprinus carpio) 5~50 pg/kg (Billard
et al.,, 1984), 2ol 20~200 pg/kg (Van
der Kraak et al., 1983) B3 wiay]o] A},

32E FAZX 4gte] YolUriztRe) &84
Zhe A 23 328 SR whe) ok o) 7}
2%Agt, GnRH-a7} 22~25A1Zke.2 HCG9)
15~20A17H(o] &, 1989 uvlal] =7 oz
vebgt), o]7A-2 GnRH7F HCG (GTH) Xt}
4909 32EQ A 7Y, dukHoz 3
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sHAl =led, HCGY ¢ 57 Ev &5
FAE ohge] s ol 2y vkl ZelA 2
£31o] wiFHS ez A AHelE 7}
e, 32E FAX W3R ElelwE ¥
A AL A5z olo] wl A +HE
g H3Eo) & S wAA Pt oy A
ASL oA ofolrlEe] W okl AolE
LAl Mg o LA 2 Fesle Zolc), v
Bgoll FA% GnRH-a¥x H35A18 2p2sly
GTHE HulAl7le 7HEAQ 9$ye Hslez
¢o| F=EE AErt Aulste] Xojo] ulF A
g} wl$ §a Aoz eyl Axz B
3ol i3 dgo 2 HCG (o] 5, 1989) 9
738 71.1%, ol Hepea E2(H 5, 1992)9)
74%¢l] Hl3lo] GnRH-a¢8 Z9E 81% & i
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F7 slefetok ¢ Zelwh
2ol dal AAHeE HAE K£¥ o
Yubtdog Ze Fof AT SlofAE A4
A£ZFFAR(GSDE 12X e Aoz vheht
th, & A vl7]e] A9 YR dof ¥
A 2T FAY FPle 3.9-346% %
o AxE Jebg e (3 5, 1992), GnRH-
aARE3t B dolAs GSIZF 23-30% &
@A dAsA velgel 3 pseudo-GSIZt
18~27% 2 vl =3 18 X & vepjon,
Ak geof] JojAE ojAF kgD oF 60,0000
ARFER QEES Aoy dBT 79 &
Yol GnRH-a7} 49 A% 3 wWiZfxol o
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wlebA Eujgo, wald GnRH-a FAR ol
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GnRH-a FAll 2% gonadotrops®} £v] Z
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Ebtel. e dilzlel FEAR HE uS
Y33, Mo 58 $2 iz g AHEREE 7
A= GnRH-a9t 1919 $2E v FEE
Bo| TG Folo] I dArE nisolol ¥
ZHolch, ARH o2 ¥ F2lodlAE GnRH-a%t
dopaminol wi¥t ZEAEE ZE pimozide,
domperidone, metoclopramide & ¥ ¥
ojsle] ] o]F o] ABFEo] FL HAS A
olt}(Billard et al., 1987 ; Fermin, 1991
Glubokov et al., 1991 Lin et al., 1991).
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& o

A v 7)e] A Ao AEHA ARRES
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