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Abstract

Effects of human chorionic gonadotropin (HCG) on ovulation and spawning of the grass puffer, Takifugu

niphobles,

pseudo-GSI,

were investigated. Matured females spawned successfully by all doses of HCG. Spawning
usually occurred 24 hours after hormone injection. Body weight of adult,

gonadsomatic index (GSI),

body weight of spawned egg, success rate of spawn, fertilization rate, hatching rate, and

survival rate of juvenile were correlated with increasing HCG doses. However, abnormal rate of juvenile
was not correlated with increasing HCG doses. These results should be useful for developing aquaculture

program of grass puffer.
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<Table 1> Effect of human chorionic gonadotropin (HCG) on gonadosomatic index (GSI), pseudo-GSI,
hepatosomatic index (HSI) and condition factor in female grass puffer, Takifugu njphobles*

Dose Body ..
(IUKkg weight GSI (%) Pse(li/d;;GSI HSI (%)™ Condl(t‘l;;l*sfactor
BW) (mg) ’ ’

Control

(before 34.542.16° 8+1.2° - 18+1.7% 10+0.22

Injection)

Exp. group 500 35.843.54° 13£1.0° 10+2.3° 17+1.2° 10£0.5°
1,000 36.4£1.45° 14+1.8° 15+1.5° 18+1.4° 12+0.7°
1,500 36.1+1.87° 16+1.7¢ 15+1.1° 17+1.5° 14+0.4°
2,000 37.5+3.19° 18+1.9° 15+2.8° 18+1.7° 13+0.8°

"All samples on each group were injected HCG and spawned within 48 hours after injection. Sperm was obtained

from testis of one male sample. Each value is means £ SD of triplicate experiment (n=20). Values in same row
having the different superscripts are significantly different (P<0.05).

“Gonadosomatic Index (GSI) = (weight of testis/total body weight) x 100.

“Pseudo-GSI= (weight of fish before injection/weight of fish before injection) x 100.

“Hepatosomatic Index (HSI) = (weight of liver/total body weight) x 100.

"Condition factor = (body weight/total length3) x 100.
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<Table 2> Effect of human chorionic gonadotropin (HCG) on spawning in female grass puffer, 7akifugu

niphobles*’
Dose Success rate Number  of e . .
Fertilization ~ Survival rate Hatching rate
Exp. group (IU/kg of spawn spawned egg/g rate (%)” %) %)
BW) (%)™ BW ° ’ °
Control
(before - 4/20, (21+3.3% 6+1.5% 71+3.4* 52+1.2° 77+1.7°
Injection)
Exp. group 500 6/20, 8+2.3 77£2.1° 66+3.2° 78+1.2°
(28+2.8"
17/20
1,000 § 11£2.1° 92+3.2¢ 80+4.4 85+1.4°
’ (88+1.5%
920, . . . .
+ + + +
1,500 (432,19 7+1.8 86+2.7 64+5.9 72+1.5
8/ 207 a b b a
2 +2. +1. +3. 1£1.
,000 (40+4.8°) 6+2.6 79£1.9 58+3.7 71£1.7

“IEach values are the meanstSE of triplicated groups (n=20). Means in rows with the different superscript letter are
significantly different (P<0.05).

“Success rate of spawn = [(total number of spawned female)/(total number of injected female)] x 100.

“Fertilization rate confirmed 1 days after hatched.

“Survival rate of each group was analyzed at lday after hatched (#n=100). Survival rate=[(number of survived larvi at 1 day
after hatched)/(number of hatched larvi)] x 100.

“Hatching rate of each group was analyzed at 144 hours after fertilized (n=600). Hatching rate=[(number of hatched
larvi)/(number of eyed eggs)] x 100.

A2 HCG EA F=oA B A9 al., 1973; Carreon et al., 1976; Suzuki, 1983; Park et
At o al, 1994).
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(M. anguillicaudatus), =©](Ctenopharyngodon  EFy O 1k(P<0.05), 718 &S =7 % & Ag
idella) % Indian carp (Labeo rohita)®} 3i4tol&Ql 3 FoJgt Zpol7h vehA] F9kth(P>0.05). U
gray mullet (Mugil cephalus)I X1 = HCG7} 18 48 23S H|EsE RE AIToA [Fig. 1-A]9 &
& ol W EA Yol Bad vl YthKuo et o] HF ko] AE 7Y Aejrh #EH I
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<Table 3> Effect of human chorionic gonadotropin (HCG) abnormal rate and survival rate of juvenile
grass puffer, Takifugu niphobles*

Exp. group Dose Abn(-)nnal- rate*2 Surfzival. rate .
(IUkg BW) of juvenile (%) of juvenile (%)
Control (before Injection) - 2.3+0.27* 64+3.4°
 Bpgaw 50 26028 6
1,000 2.1£0.11° 73+3.8¢
1,500 2.340.32° 54+3.1%
2,000 2.8+0.36" 5242.8°

“'Each values are the means+SE of triplicated groups (n=20). Means in rows with the different superscript letter are
significantly different (P<0.05).

“2Abnomal rate of juvenile=[(number of abnormal larvi at 5 days after hatched)/( number of hatched larvi)] x 100.

“Survival rate of juvenile groups was analyzed at 5 days after hatched (n=100). Survival rate of juvenile=[(number of
survived larvi at 5 days after hatched)/(number of survived larvi at 1 day after hatched)] x 100.

HCGE 574 sXoA Ao AEE T7F d ofAlF g 1,000 IUE YEFC™ ofe) ofF9
42 pinfish (Lagodon rhomboides)®] 1 Azt H]&f Bla4] %2 HCG 5%7F L7-5SlTh
AFME FAFSHA YERd ¥l Dimaggio et al.
(2013)- pinfishel] 1,000 ITU HCG &% FAIZ 2l A B
& ARRHFEA]L 5) Apolo] AEEC] 50%EA
500, 2,000 % 4,000 TU AT B} 25% =7
etttz 2agk vF QtH(Dimaggio et al.,
2013).

ke8] 718 &S HCG A s=g #AGle] — —

o
BE ABTAA fol Aolsh b gk

[Fig. 1] External morphology of juvenile in grass

vf, ofet A5t Ate WAl £ A Aaek o puffer, Takifugu njphobles. (A): abnormal
& AFo| HERth =, HCG Aol 2§ black juvenile; (B): normal juvenile. Bars indicate
sea bass (Centropristis striata)®] Q1% A= A 20 ym.

YelX= HCG A s527F S7Hedrs 4 ¢

718 E0] F7psttta ®adk wb QItk(Cerda et ZtAle| 2

al., 1997).

AFEAl &3A e HCG sRe g et © we Al A4 n#ete, & =29
ool M= AAllE g oF 10~125 1U, vFeks]  AS A AAE AW AAEEA AAER
= oAlT g 410 TUIA 76~100%2] Atghas Ytk & A7 dFUEIs= #F HE,
UebdEE QlthHirose et al, 1977; Kim et al,  AFSJoFEFAA A=) k=3l gtm o)
1992; Park et al, 1994). £ A7 Axs vz AT&FAS EFAFUL

B9 oy A fEA 3349 HCG 5+
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