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ABSTRACT

Effects of intraperitonial injections of human chorionic gonadotropin (HCG) on ovulation
and spawning of the loach, Misgurnus mizolepis, were investigated. Matured females spawned
successfully-by a single dose of 6 IU (HCG) per gram body weight.

Spawning usually occured 13 to 25 hours after hormone injection. Most of the eggs
were fertilized and hatched normally. Fertilization rate, hatching percentage and Pseudo-
gonadosomatic index were not correlated with increasing HCG doses. For the study of
multiple spawning of this species, fatness, hepatosomatic and gonadosomatic indices of
artificially spawned females were checked for 42 days after first spawning. According to
this result, females could spawn again 40 days after first spawning.

A&

] 2} 2 (Misgurnus mizolepis) = F-5738t2 0.2 YolZ(order Cyprinida), % o}o}=(suborder
Cyprinina), ¥©]#(family Cyprinidae)] v]3*g]o}#(subfamily Cobitinae)ol| &3 F= &
g, v 9 27 vt g EE=o] Qe g5ololti(R 1977). ¥ £ v (M. angui-
licaudatus) ¢ B &o] ARE 2] 802 o] gfov At F QuFL 19 o479 5o dheoz
Al U2 A FAo) 93 AIAFE A F YA 1~2% o] EHI Ao, oA
nA = A KojE AF3A FHde T 4 FHo B2 FAAS Eda o wehA
v o] fo AL FUE $3te YAFoZE PPgFHQ FH FFo e ALF Fur)
2753 Yt

o1F AN S THel HFH FTIFL AL o]Fo] W AYA 2AUL Bale slesin
53] AT A fF e AdAdgto] o]H & T TEE R F o= YA 5 Al ) (Lam 1982).

2 d7e 353G A5 (864-0402-006-2) H 1992U% W&H {-AFE A7) Z o)
g 8 HAS
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3280 93 A 5+ Houssay(1930, 1931) 7} Prochilodus platensis®] =8} +AE Cnesterdon
decemmaculatus©l 573 FAIFO2A 43S Hz2 FEAID ol o8 £& Wz g3
322 A% A FE7t o]FojA L Jon F2 A, AR fFE 2 AP At 2F Tl
Aoz d7Ho)x3 H(Donaldson and Hunter 1983).

A i 328 F 98 ZAAT E2E2(HCG)R ¥lZF ol A3 ¥F3] 7Hssithe

o2 U AF A FEA] Bo] AHRHI glon fE v AT AT 9F 011U
A€ 40 IUE Vet 3 9o (Gordin and Zohar 1978 5 Shehadeh 1975). v] 2] < 0% 2] HCGOl
o AL o] A AFEE nFE ez Agrle] oAF g3 10 IU HCG FAF &
A ARE, A Fx A A obg 9] v AE Rt Tt fvt o] FolA ul
A tH(Suzuki 1983 ; Suzuki and Yamaguchi 1977).

£ gd7< nFetA AN F SR A ulF S A d7y d@oz vekx| A
HCGY AR, A4 = & 55 L A F A7 5 HCGA 23 4 5 32 A3
T3 AF AAQ TE ANS 93to ALdEe] o]FojF AAEEL AFSIEAN wT F AL
A% o w2 HRkE, 2t SEX5 2 YAL X HIE RABIEo Y o] 29 E EYE
HEE AAE oz IS FEdie 2 Fo g fxE9] JsAS AR

Mg g Uy

072 AL G5 FAE A8 1 AFNA Fsgon A e Ay 2249
g2 IES AHESEETh AFE ot I7HE $A4 FulE 200 £ £39 Sgag £8 o3
FZAA AT ARZ ARSI oY ALY £22 25+ 05CE FASHL

T A =AM Z A AT S A8t ZE MNAEL tagging AW B F9
F740l MR nieg faEw ojAo HAAo] Hol FHF o] vl ofzE HE Y Kim
et al. (1988) 2] ¥Wdel 9| A 1,000 ppm NaHCO3 5X9] X|3t4o] G4t gx71el AF Fx7} 300
ppm HA 3o vtFH T AF AL

vl etR] FEe dF Ais 9§ J1x AEE A+=24 HCG(Sigma Co. USA)E A A ol
At 1F TS K239 & HCGE B GA 552 B3 FA 3 43 78 FALeho
A dad A4 FEE AN A fEd 4 wxd YL 5 EXS(pseudogo-
nadosomatic index), A& %, $438& 2 2358E 73l HCGA 9% 4 § % a98 HESIYn
by AR AT fx % oA HCG FA ¥ wi@7A Y AI7HE 3t =& 2z A2
Azd e 2 BAS ZABgen e LAt EE #5330 % (Nikon M—350, Ja-
pan) 3kl A X 409] Hl& 2 509 &8 2R8I

AF T FEE A319 AT wid T HAA N AAES 25CE A1S3EA J2 A f %
T 2Y97nA 3d Aoz ui3] 3u]H Rl T, 7, ¥ (fatness index), It EEAF
(hapatosomatic index, HSI) ¥ AJ2]4: 4 % %] 4*(gonadosomatic index, GSI) & &4 &ttt ¥3F
AL FF Y A3t ¢ S-S HCG At F5A] AFRE W7 24 g2 A g-3lg on
Y9t &2 Fa-lton’s condition factor(A 3 X 103/A43) & A1 &3lgth 1t s EX5E HEF
X103/AF o2 &gy, Lk SEXFe Ydx T AFo) d WEe) F P4
FEX100/AFo2 &3

g fx9] 7HeAdE gol BY) 93l A 58 nFaA 10 vk E 25C 5 2N
AFSEAA HE ARG 40 Y Fol 230 ZA dA&Hoz AFL At

FA A2 AF+= Statistical Analysis System (SAS User’s Manual 1985) 2.2 Hegion &
o)x}e] AL T-test =& Duncan’s Testol] 9J&tith
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HCGE PlF2tA]ol Qlo] 2~10 IU/g AMF FTEAA & f = 32 Jehlded 6 [U/g AF
o4 9l HCGOlM &= 100% & 2t =& Yeh o) vt efA] o A el HCGY &4 4t fre ks
2 IU/gAFo2A 231%9] Aol % A Table 1).

HCGe] Fxo] WE 4@ HIIE 93ld HCG 2~8 [U/g AZoA AN A £EF FHE
2 F3Ee AT A% JANLE SEASFE 111~213%, FEEL 911~91% L Fshge
496~736% 2 JENQ oY 5 Z7lo 2 $9x= (P>0.05) HolA ¢ktH(Table 2).

HCG FA} & AHa7lA] 285+ AIZFS 2 wedg ZAEE A3E Table 33 2th AEE9
HCGolA Hth as=o] HCGAA gt AJ7te] d&o] @Aty on B FAF & 13~2543
B oA Abehe] fEs Ak

Table 4= HCG FAM oA Fol| M2 438 G & 2 dHo 2 A ojxFo] Fridd) ua}
b 5 FUHEALH oHF 93 Hi oF 500~600702) o] AeHJ) Fe A7E HE
103~122 m2 AAF F7le] ©E dA F7 g Kol stk

Aol o] FoJF A9 PFE Table 59 HEo] AF 197 AT 3 Fole oF 607404 3
3~39Y Folle ¢ 280702 Al FUHEIT) 429 Folle AAde AL B a2y GAEL
AR 717t F 35 FUlol FAQle] Ha 0824006 = AR c)

Table 1. Ovulation responses of the loach, Misgurnus mizolepis after HCG injection at 25C

Dose No. of females No. of females Percentage of
(IU/g BW) injected ovulated females ovulated

0 14 0 0

1 10 0 0

2 13 3 23.1
4 17 13 76.5
6 47 47 100
8 12 12 100
10 ‘ 32 32 100

Table 2. The effects of injected HCG on the ovulation, pseudogonadosomatic index, fertilization rate,
and hatching rate of the loach, Misgurnus mizolepi; at 25C

Dose No. of females Pseudo Fertilization Hatching
(IU/g BW) ovulated GSI(%)** rate (% )1 rate (% )
2 3 165+0.7* 9414+32* 49.6+38.7%
4 13 11.1409 924+4.1 73.6+20.2
6 47 15.747.0 91.146.7 54.2436.6
8 12 213457 92.6+3.0 58.7+41.2
1(P>0.05)

* Standard error
** Pseudogonadosomatic index= (b/a) X100
a:weight of fish before injection b:weight of stripped eggs
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Table 3. Time until ovulation of the loach, Misgurnus mizolepis after HCG injection at 25C

Dose No. of females Mean ovulation time
(IU/9 BW) examine after HCG injection *
2 3 18 (15~22)

4 10 20 (13~25)
6 10 19 (17~23)
8 10 16 (13~18)
10 10 - 17 (13~22)

* Hours, ranges in parentheses

Table 4. Relationship between egg numbers and body weight of the loach, Misgurnus mizolepis

Body weight Mean No. of No. of Egg diameter
class (g) eggs spawned eggs/9 BW (mm) *
15.1~18.0 8,500 600 1.03+0.17
18.1~21.0 9,500 500 1.17+0.10
21.1~240 10,500 500 1.09+0.23
24.1~270 12,000 500 1.22+0.05
27.1~30.0 13,500 500 1.16+-0.13

* Means+SD
Table 5. Changes of egg number of the loach, Misgurnus mizolepis after first spawning
Days after No. of
first spawning eggs/g BW*
3 60.5+9.5
9 144.04-35.2
15 193.3+68.6
21 195.0+17.3
27 214.7455.0
33 283.6+75.2
39 2834+559"
42 212.6+429

* Means+SD

A @ F L2Ad7A9 HwE, It s2XAF 2 YHr 225 d3E Figlel vehd gl
HTteE o @ 3 $HH 9 $7HXe JEA 718 Eolurt 12 Y40+ 213228 Huge
YERR I o] F o= HAZQ A A4S Bt 1 £EXSE alg 3 HAAF FIME B vjg
33do] AFsld 21% 2 Hugol TSI ol Fol= TAadg YL SEXFE W@ 3Y
FHE AL F7istd 39d Fol 99% =2 A¥ VIt F AL FUee 8¢S et

A MG T 42 7R Y] G, FE e HE G v 2 SRR YA £ A5 Al At
Ed2 B AF 18143099 10729 mFex AL gdoes A T 409 F A AT
A=t A3t 10 vle] B5F 4ldsigen 1ofEle ARG 3 Agsido o] & & gntglE gy e s
A 40 F AadE =3 A7 25 A3ty ikl shsAdo] EelH
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Fig. 1. Changes of the fatness, gonadosomatic and hepatosomatic indices of the loach,
Misgurnus mizolepis during the experimental period.

=9

olFolA A F = 71HE s B WA A4S Yty didole] 4@ A)71E WA 7| AY
2 21712 FA 8 A71E Ao g dold kAl o] S fao g s A x5 o] %rh(Donaldson
1973). HCGE E&F HwtA 71992 glyoprotein2 24 AWolX da 528 = 172, A—dihy-
droprogesterone % prostaglanding ¥ g3l &3¢} ol FYol 431 A7) Bito] 7153
A3, BFESV} olFojA Ui ¥uF A A 522 A% oJFY & E spermiation©ll
aRdog AMHEE 3 ch(Donaldwon and Hunter 1983 ; Lam 1982).

HCGE o]u] @0l 72 Clarias macrocephalus, C. lazera, 1 (Ctenopharyngodon idella) 2 Indian
carp(Labeo rohita) 9t 3| 4+0}1 F2) common sole (Solea solea L.) 2 grey mullet (Mugil cephalus) %) A
Aol HuEo] Qi T3 njpea] g FUdE o] {7 vl wf§- E3F Qo] RuHT
A TH(Carreon et al. 1976 : Kuo et al. 1973 5 Suzuki 1983). & A7 23 no)EaAx o5 B
w27 2 HCGE B5o) ul$ E74 48 4 32802 AEH

o] F 2} FAHE HCG 6~10 [U/gA F ol A& 100% At =& Mo Qe oA HCGH 2l Al
ARt o2 AHEHE AF F= =9 1 [U/gAFH H2A] H2d LsEgov v4tge] 10
IU/g# % HCG FAHA] 80~100% 2] A4 =87 v s Svf £ J 3o AL o<l v 3tetA] 7}
ulFelo] Hls] HCGOl t% 91743e ¢ F UM (Suzuki and Yamaguchi 1977).

E AT 23 HCG 5% F71 ma2e AL S2XF, £4& 2 3382 18 & Aol &
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Holx gtk 97 HCG XA & F7le] & 4 28413 149 ol AA e
ol HCG A Al Moje] Adgro] o]FoZttH HFx HCG AHE- = F¥stelet Azteo Jev
Sparus aurata 'L common sole®] A$ 1F X HCG HelAl ¢A A3, 28]a AF % HCG A A
A 2 QA7) A A Tol RuFo] lo] AF wRTHA Y 7 2A g Fojo] s Y
FEY @ Hojo] bt Byt uhyo] "aslelel AR EH(Zohar and Gordin 1979).

o) Fehz) gate A TEFE AUA @ T ALY St e B3R U A4S 1y
AR At 3 ok 33 A7} HE Hagro] REET 39 Y o] Folle T EFS A HRERE
AR A 5 9A7A] FAHQ FUHE stthrt ol F F7 3] FUI8A 12 A o] FHE e Hide
AZES Bolt}h o] AL Atet 12 Y o] FRE ofA|d] FFE FEE0] oA E Ve Kol FHTh
A rE FFHE Fol B3-S ¢ F Utk Bty 8 dF FFol EE FEdted Ao
8% Aoz AA4dd

AL g JFL nAE I SEAFE E F 33 Y0 HuHd =B o) F Fide
Aoz Hol o] A7|d Zto} HHE ¢ A% " FHo] YR Hi Al HEHo o
Agzo] SRS o]FolAE Ao AlgEHY. AdA §EAFE U $EAFG vVHAE AW
w3 39 AA7LA] HAAHQA Z71E Kol A0 Z Kol B Zo thitde] A5E 93lde Holx
AWNA vl 3 33 o]F7} AFsldor & Aoz ¥t} o] B F3 e & &3l vty
20~30 Lol WEA <zt o Al B Fo] v H|3te] Fo] W23 tFoln AAF
g% 500~600 M) F EHsle AL AU o) 2 AF, e £ HojdA AF d& F
A T FE M BL Ao AF I (Suzuki 1983).

[o]
s

A% B a7 Age A FASESH 78 HY AANITE v ReA FAo) Qo +F
FR9 A FF 222 F AT AEd

& o

n)2akx] kAlA] 712 az7iQl 2R ohgH FFE st 28 A 9% AF Feot
AZ gatd $5 5SS ARG v RERE oA 97 2~10 IU =9 st AAA=
2 E(HCG) 13| FAIZ 23.1~100% o] futglon, 53] 6 [U/gY T o] FdMe B
Adol7} syt 328 FAL 3 A@7tA] g7l 13~254|70] 28 H AR HCG % F7hel

2 =g 23 2 AL £EAFY Wit BAHA gt AAF FUle we TRrE
Z713te] o)A Z g FF <F 500~600 N2 Fe AFse Aoz Vet it =g 9
25C Z AN A ALSFAA R A FALS Q5o g2 v|ukE, 2 X5 2 YL SEXFE
ZA}El D o] 2 EUE AL 58 A uj bR AL HE A F 40 o] st FA
4 Aardee Aoz ekt

2z 3

d

M

Carreon, J. A, F. A. Estocapio and F. M. Enderez. 1976. Recommended procedures for
induced spawning and fingerling production of Clarias macrocephalus Giinther.
Aquaculture 8 : 269~281.

114



npgAs MHGE 2 9F T fE

Donaldson, E. M. 1973. Reproductive endocrinology of fishes, Am. Zool. 13 : 909~927.

and G. A. Hunter. 1983. Induced final maturation, ovulation, and spermiation

in cultured fish. p. 351~403. In: Hoar, W. S, D. Randall and E. M. Donaldson
(Editors), Fish Physiology, Vol. 9 (B). Academic Press, London.

Gordin, H. and Y. Zohar. 1978. Induced spawning of Sparus aurata (L.) by means of hormonal
treatments. Ann. Biol. Anim. Biochem. Biophys. 18 : 985~990.

Houssay, B. A. 1930. Action sexul de la hipofisis en los perces by reptiles. Rev. Soc. Arhent.
Biol. 6 . 686~688.

1931. Action sexuelle de I’ hypophyse sur les poissons et les reptiles.
C. R. Seances Soc. Bilo. Ses Fil. 106 : 377~378.

Kim, D. S, L. C. Bang, S. K. Chun, and Y. H. Kim. 1988. Effects of the anaesthetic lidocaine
on some fishes. Bull. Kor. Soc. Fish Pathol. 1. 59~64.

Kuo, C. M,, Z. H. Shehader and C. E. Nash. 1973. Induced spawning of captive grey mullet
(Mugil cephalus L.) females by injection of human chorionic gonadotropin. Aqua-
culture 1: 429~432.

Lam, T. J. 1982. Applications of endocrinology to fish culture. Can. J. Fish. Aquat.” Sci.
39 111~137.

SAS. 1985. SAS User’s Guide : Statistics. Version 5 Edition. SAS Institute Inc., Cary, NC,
USA, 341 pp.

Shehadeh, Z. H. 1975. Induced breeding technique s-a review of progress and problems.
Workshop on Controlled Reproduction of Cultivated Fishes. EIFAC/T 25 pp. 72~89.

Suzuki, R. 1983. Multiple spawning of the cyprinid loach, Misgurnus anguillicaudatus.

Aquaculture 31 : 233~243.

and M. Yamaguchi. 1977. Effect of temperature on maturation of a cyprinid

loach. Bull. Jpn. Soc. Fish. 43 367~373.

Zohar, Y. and H. Gordin. 1979. Spawning kinetics in the gilthead seabream, Sparus aurata
L. after low doses of human chorionic gonadotropin. J. Fish Bilo. 15 : 665~670.

AE7], 1977. FF =R, UAAL A& pp. 220~218.

115



