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Effects of Serotonin, Ecdysone and HCG on Ovarian Maturation of the
Fleshy Prawn, Fenneropenaeus chinensis

Dae-Jung Kim’, Dae-Hyun Kim’, Myung-Hee Kim', Byung Ki Kim',
Bok Kyu Lee' and Chang-Hee Han'
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ABSTRACT : The effects of serotonin (5-hydroxytryptamine, 5-HT), ecdysone (20-hydroxyecdysone, 20-E) and HCG (human
chorionic gonadotropin) on the ovarian maturation of the fleshy shrimp, Fenneropenaeus chinensis were investigated. Adult
female fleshy shrimps were injected with 5-HT (5ug/g body weight (BW) or 20 rg/g BW), 20-E (5 rg/g BW, 10 pg/g BW
or 20 pg/g BW) or HCG (5 TU/g BW or 10 IU/g BW) three times at 5-day intervals and were sacrificed 10 days after
the last injection. The effects were compared against an intact control group and sham control group which received the
injection of sterile saline solution as a vehicle. 20-E and HCG showed no effectiveness on ovarian maturation in fleshy
shrimps. However flesh shrimp given 5-HT of 20 ng/g BW showed significant increase in gonadosomatic index (GSI) in
early spring. The results suggest that treatment of 5-HT of 20 pg/g BW or more is useful approach for the nursery
production of the fleshy shrimp, Fenneropenaeus chinensis aquaculture.

Key words : F. chinensis, Ovarian maturation, 5-Hydroxytryptamine (5-HT), Ecdysone, HCG.
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FollMe HAAo s AREEA of Stk 2.
HE P AL s FXe
= @71 Sl AL sl dEETY &
g4 E4E, & 5-HT(Vaca & Alfaro, 2000) 20-E(Chan,
1995), HCG(Bomirski & Klek-Kawinska, 1976), 18]
GnRH(gonadotropin-releasing hormone)(Ngernsoungnern et
al, 2008) 5= ol& AL As F4 o g A+E
o] 3ol gt
5-HT+ 2H2-rolA ddial, 45 25, 3F, 2ol 4
T2 A 22 B Al e 2] AR Hojst
= A0Z HI50] 9] o (Arechiga et al., 1990; Fingerman
et al., 1994; Fingerman, 1997a,b; Huber et al., 1997; Kravitz,
2000), A 3}3Ha Wt W) 2358 W] 98] 5-HT
7F H o wAF Sl e AR EAsH, Al W
315 Holthy ¥e] 7 Qlth(Livingstone et al., 1981; Beltz
et al., 1990; Elofsson, 1983; Rodriguez-Sosa, 1997). 5-HT
+ 7R Procambarus clarkii$t A4 & 521 Carcinus
maenas| X 2 JIf e 3 L5 S7MITE B
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3] A2 9] Ago] Hojdtthy B E ¢ th(Sarojini et al.,
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= ZAAYMNSMacrobrachium rosenbergii)(Meeratana et
al., 2006), 3l th&] Al-$%-(Penaeus vannamei)(Vaca & Alfaro,
2000), 9153 A (Fenneropenaeus indicus)(Santhoshi et al.,
2009), Z-t}e] S Penaeus monodon)(Wongprasert et al.,
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E9 HEFo] FU5H Yojdtti+= HILE(Blanchet et al.,
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w0} gktk(Souty et al., 1982; Gohar & Souty, 1984; Lachaise
& Lafont, 1984; Vafopoulou & Steel, 1995; Suzuki et al., 1996;
Steel & Vafopoulou, 1998). ©]& 1-7olA ecdysteroids= 7+
2459 A23 B 43 2 Beo] ek AL )
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A2 715l #eth= Zlo] dEfA A (Sherwood et al., 1993;
Fernald & White, 1999; Gorbman & Sower, 2003; Tsai,
2006) ©]<}F FrAFS peptide”t A 5= (Goldberg et al., 1993;
Di Cosmo & Di Cristo, 1998; Pazos & Mathieu, 1999;
Young et al., 1999; Zhang et al., 2000; Di Cristo et al.,
2002; Tsai et al., 2003; Iwakoshi-Ukena et al., 2004; Zhang
et al., 2008), ¥ (Tsutsui et al., 1998; Di Fiore et al.,
2000) oA wHHAHA Rl M= GnRH 3 LH
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FH 254704 s 15CE A4
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okth. FAREE ST HA g Al M= GSI7T 1.76+0.06%
2 3% 22 Ao 93 A4 ALFIE ol S
ATk FF FAFE A AP FAAE GSIZL 3.27+
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4.34+0.402%% o8 5= eIt 183 A 309
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1 Initial control

L2277 Intact control
| &=m unilateral ablation b
=mmm Bilateral ablation

2 a
0 i :
Dec. 20 Jan. 5 Jan. 20

Rearing days

Fig. 1. Changes of GSI on eye-stalk ablation in female fleshy
prawn, F. chinensis reared at 10C in early winter.
Different letters are significant difference from initial control
(p<0.05).

[ Inttial control
Intact control
10 1 EEm Unilatral ablation
BB Bilateral ablation

Feb. 5 Feb. 20 Mar. 7
Rearing days

Fig. 2. Changes of GSI on eye-stalk ablation in female fleshy
prawn, F. chinensis reared at 10T in early spring.
Different letters are significant difference from initial
control (p<0.05).
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Fig. 3. Histological changes of ovary of adult female fleshy
prawn, F. chinensis on eye-stalk ablation during winter
(Dec. 20~Jun. 20). A: Section of ovary in initial
control, B and C: Section of ovary in experimental regimes
of intact control and unilateral eye-stalk ablation, D:
Section of ovary in experimental regimes of bilateral eye-
stalk ablation. Fc, follicle cell; PVO, primary vitellogenesis
oocyte; Cg, cortical granule.
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(intact control)<}F A 2|4 H 47 F=AFSE T Z+-(sham control) 2]
GSIE 747} 2.02+0.18%9} 1.77£0.31%2 #2913 W3}7} ¢l
AoH, 5-HTE AT gF 5 pg 20 pgs FAHE A+
GSIE 7H7} 2.40+0.61%%} 2.80+£1.00%% o7+ A58l 7
& dou frofst apels HolA gkoktk I 20—E9}
HCGE Fo8 BLE Ay Fo) = GSI9) #9]8 Hal=

T AT 2A Y AN E BE AT ‘dE*ﬂ:‘E
= BT FHAZY A QlojA 7F el uhg Aol
= 719 83l

ALH AT 7lE AR gistel tisk 4 s e S22
Aol Z3E gotry] flet A3 A= Fig 5ol YeRAAL
o 29 109 A3 /A W] GSIE 2.01+0.25%0] 1 2H,
da e BF nAds due FHdre dRAZER
o]FoiA Ao, I FHlde & dEEo e AZAE

Z 20 UATh A 209 Foll FAE T A A dF
oh FARE A T9] GSIE 717 3.0140.24%8F 2.48+0.42%
Z frolet Wt glgloH, SHTE AT g3 5 es FAKS

sl WA A%l ek Serotonin 3} 345

7 Inital control
5 Intact control
5 Sham control
BHT
20-E
4 HCG

GSI (%)

5 20 5 10 20 5 10

Initial Cont.

nglg BW ng/g BW Ulg BW
Treatment

Fig. 4. Changes of GSI of adult female fleshy shrimps, F.

chinensis injected with 5-HT, 20-E and HCG. Rearing
experiments were conducted in condition of 10C and
12L12D photoperiod from December 20 to January 9.

[ Inital control

Intact control
10 A Sham control
5-HT

20-E

8 HCG

GSI (%)

Initial Cont 20 5 10 20 5 10

ng/g BW ngl/g BW 1U/g BW

Treatment
Fig. 5. Changes of GSI of adult female fleshy shrimps, F.
chinensis injected with 5-HT, 20-E and HCG. Rearing
experiments were conducted in condition of 10°C and
12L12D photoperiod from February 10 to March 2.
Different letters are significant difference from initial
control (p<0.05).
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Holz ekth Ty 5-HTES 20 pgS FAHH A3
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GSI (%)

Initial itact Sham _ SHT HCG 20-E
Treatment
Fig. 6. Changes of GSI of adult female fleshy shrimps, F.
chinensis injected with 5-HT (20 pg/g body weight),
20-E (20 pg/g body weight) and HCG (10 IU/g body
weight). Rearing experiments were conducted in condition
of 15C and 12L12D photoperiod from March 5 to 25.
Different letters are significant difference from initial

control (p<0.05).
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Adiyodi, 1980; Herp & Payen, 1991; Menasveta et al., 1993),
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