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Effects of serotonin concentration on spawning induction in
Pacific oyster Crassostrea gigas

Ki Tae Kim, Mi Seon Park and Han Kyu Lim'

Southeast Sea Fisheries Research Institute, NFRDI, 398-68, Sanyangilju-ro, Sangyang-Up Tongyeong, Gyoengnam 650-943, Korea
lMokpo National University, 1666 Youngsan-ro, Muan, Jeonnam, 534-729, Korea

ABSTRACT

In order to obtain a large number of fertilized eggs for seedling production, experiment was carried out examine
effects of serotonin on spawning of the Pacific oyster Crassostrea gigas. The shorter response time to initial
spawning in case of serotonin injection showed, the higher serotonin injected with 7.6-27 min. The response time
to initial sperm releasing showed the same tendency with female. The highest response rates and eggs amount
spawned were showed in the highest concentration. The serotonin injection had no effect on frequency of germinal
vesicle breakdown (GVBD), fertilization and hatching rate.
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(Loosanoff and Davis, 1963; Kikuchi and Uki, 1974;
Matsutani and Nomura, 1982; Gibbons and Castagona,
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Table 1. Number and size of Pacific oyster Crassostrea gigas used for the experiment

Stimulus Dose (M) Number Sex Shell height (mm) Total weight (g)
15 Male 138.0 = 5.1 100.1 + 8.5
Control
15 Female 135.1 + 4.9 104.0 = 8.2
10° 15 Male 116.9 + 5.6 90.7 £ 6.1
15 Female 111.0 + 5.1 95.9 + 6.7
. 15 Male 104.6 + 2.8 93.2 + 5.9
Serotonin 104
15 Female 113.9 + 3.3 93.9 £ 5.6
10° 15 Male 115.5 £ 2.5 81.3 + 4.7
15 Female 117.7 £ 4.1 123.9 + 7.6
10° 15 Male 121.6 + 4.0 1179 + 7.8
15 Female 129.2 + 2.9 1104 + 7.1
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Fig. 1. Egg release and sperm release time by serotonin
injection in Pacific oyster Crassostrea gigas. Each value
represents mean + S.E. Different alphabetic letters on
the bars indicate significant difference (P < 0.05).

A Akekeke Zh7 1,008 71, 1,471, 1,503, 2,664
A%k 102 M o] 10° M %o 1|3 52)3HA] &2 Ak
ZFe Yehiglen (P < 0.05), 1077 10° M = 23t
Zpo] 5 YERYA] 249kl (P > 0.05), serotonin %7} 57}
AE aktero] SRk AYE 2 (Fig. 2).
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Fig. 2. Number of spawned eggs by serotonin injection in
Pacific oyster Crassostrea gigas. Each value represents
mean + S.E. Different alphabetic letters on the bars
indicate significant difference (P < 0.05).
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Fig. 3. Frequency of germinal vesicle breakdown (GVBD)
induced by serotonin concentration in Pacific oyster
Crassostrea gigas. Each value represents mean + S.E.

sto] WFE 247 F oke] GVBDES 24K 243, 10°, 107,
10% @ 102 M sxo|A we} 22 86.5 + 2.4%, 85.2 +
2.5%, 88.1 + 4.5% % 88.9 + 1.9%% %o w2 o5 2}
o= YeptA] g9k} (P > 0.05) (Fig. 3). 183 serotonin
= AR o2 dlxTellA - Ak JiFe] GVBDES
A A7) 85.1 + 0.8%Z serotonin A #]T-9F F-] Al =}

Table 2. Effect of serotonin injection on the spawning of Pacific oyster Crassostrea gigas

Response number

Response rate (%)

Stimulus Dose (M)
Female Male Female Male
10 9/15 10/15 60.0 66.7
10 10/15 13/15 66.7 86.7
Serotonin .
10 12/15 15/15 80.0 100
102 13/15 15/15 86.7 100
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0|5 Ho]x] ¢kgtr} (P > 0.05) (data not show).

TEd g pAE Y P 2R A7, 107, 107
10° % 10% M oM 45 47 84.7% + 1.4%, 83.1 +
1.7%, 84.3 + 1.7% 2 83.2 + 0.8%% o, H3&e 717
73.1 + 1.3%, 76.5 + 0.8%, 74.6 + 1.9% ¥ 71.9 + 0.8%%
o gt AfolE yehdA] ¢kstct (P > 0.05). E3F -0l A
A2 47 AAe #AE 4 F3Es 27 824 + 0.6%%}
70.6 + 0.6%% serotonine FAF AT 28 jo]E B
o]z okgkth (P > 0.05) (data not show).
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2005; Velasco et al., 2007). ©]2&t serotonin®] Atk
£9= serotonin®] WEAE EHel| A3} serotonin
715 AFTemA Akgto] dojdriy R Eglrh (Osada

et al, 1992). Lee et al. (1999) = Edigte] A%
serotonin®@} prostagrandins (PGs) °| <3+ Algfde
aspirin®l| 9J3] JA|=S=d], ©]ZE& serotonine] A4
2] PG Aol el 7oz ghdsigion], PG Hyd
o] vt iAol AxA oz A8k agle] ok A5t
Rk o]2ldt A= serotonine] A4S PG E, AEA
Ao 2 A, PG Ex7} AR A2 2 vt Wl whrg o 243

< AAKEE} (Vélez et al., 1990; Lee et al., 1996).
& 7014 serotonin FAFell 23l R & sl
Aol 85% ol EL GVBDES EYLh oA
Matsutani and Nomura (1987) 7} <33 7™
serotonin®] #2] GVBDE W3t Zo 2 4o 7153}
121} Stephano and gould (1988) & 22| Y4z ¥
2k GRAEe Gl = sl on, A gl sgelA
Wikl w2k AdA s GVBDIL dojis WdEAES} U
e, Ak oA HE =2 vE2] GVBDY} veRde
E# GVBD+ AW b A< dAlh #4) ole5 1
shlet. & Aol s=HE serotonin FAF ¥ stk ®
el il GVBDES #3321, serotonins A 23}
A e dixTolA AtE deME 85% oY =&
GVBD&°| @5 A3 7|Ee A5 T3 & o
serotonin®] Ay Ae| FEEo ¢ 57 GVBDY
it BAL ok sgkEe g ole] Hghk B Adat
A77F a-=e

2 A7 A F9 1%
He AT T8 ARR oS
o7 Fg Tt shRe ARYITFE AAHez 9s]7] 9
3] o]% Aldat A7) o]FojAof & Aoz gh=ich

2 o

=9 oA A FATHE diFoE A7) ftt] st =
ofu]E diafe g AAAY B9l serotonin®] A A7 F
=5 goaly] 3 A7) =Sl

Serotonin FAF ¥ WEFA] 48
2787 glow, F=7t vrolAlel ut
ZARAt (P < 0.05). FAAZE A WA 7k} 1)
& 2%t} Serotonin sEo WE HH-F
EFa5E UkEo] Folth Serotonin A2 F Akt =
Akgk A3l 102 M oA 2,6643M2 10° M 550 vlsl 1
Sl w@oket (P < 0.05), 10 10° M A2 2] &
AolE yehfiA] ekoket (P > 0.05). Serotonin A2 - At
el o] GVBDE, 45 4 F3kE2 s J3S A
&3kt

®
b I
ko
>
o
rlo
Jo
lo,
_?L
)

il
55
2‘4_1‘
ARV

_70_



A M
o] EEL 20164 FUFATEY FAEIATAS]
(R2016015) ¢ Aoz % A7}

REFERENCES

Alcazar, S.N., Solis, E.P.,, and Alcala, A.C. (1987)
Serotonin-induced spawning and larval rearing of the
China clam, Hippopus porcellanus  rosewater
(Bivalvia: Tridacnidae). Aquaculture, 66: 359-368.

Braley, R.D. 1985. Serotonin-induced spawning in giant
clams (Bivalvia: Tridacnidae). Aquaculture, 47:
321-325.

Chang, Y.J. (2015) Overview of Physio-Aquaculture. pp.
93-105. Aqua Info Company, Seoul. [in Korean]

Fong, P.P.,, Wall, DM, and Ram, J.L. (1993)
Characterization of serotonin receptors in the
regulation of spawning in the zebra mussel
Dreissena polymorpha (Pallas). J. Exp. Zool, 267:
475-482.

Fong, P.P., Duncan, J., and Ram, J.L. (1994) Inhibition
and sex specific induction of spawning by
serotonergic ligands in the zebra mussel Dreissena
polymorpha (Pallas). Experientia, 50: 506-509.

Fong, P.P., Deguchi, R., and Kyozuka, K. (1996)
Serotonergic ligands induce spawning but not oocyte
maturation in the bivalve Macira chinesis from
central J. Biol. Bull., 191: 27-32.

Galtsoff, P. S. (1938). Physiology of reproduction of
Ostrea virginica I. Spawning reaction of the female
and male. Biol. Bull. 74: 461.

Gibbons, M.C., and Castagna, M. (1984) Serotonin as an
inducer of spawning in six bivalve species.
Aquaculture, 40: 189-191.

Kang, KH., Baik, K.K., Chang, Y.J.,, and Yoo, S.K.
(1996) Spawning induction according to stimulating
treatment and spat rearing of scallop, Patinopecten
yessoensis. Kor. J. Malacol., 12: 99-104. [in Korean]

Kikuchi, S., and Uki. N. (1974) Technical study on
artificial spawning of abalone, genus Haliotis 1.
Relation between water temperature and advancing
sexual maturity of Haliotis discus hannai. Bull.

Korean J. Malacol. 32(2): 67-71 2016

Tohoku Reg. Fish. Res. Lab, 33: 69-78.

Lee, J.Y. (2001) Reproductive cycle and seedling
production of surf clam, Spisula sachalinensis. Ph.D.
thesis, pp. 142. Pukyong National University, Korea.
[in Korean]

Lee, J.Y., Chang, Y.J., and Park, Y.J. (1996) Spawning
induction and egg development of surf clam, Spisula
sachalinensis. J. Aquacult., 9: 419-427. [in Korean)]

Lee, J.Y., Park, Y.J., and Chang, Y.J. (1999). Gonadal
development  reproductive cycle of Gomphina
melanaegis (Bivalve; Veneridae). <. Korean Fish.
Soc., 32: 198-203. [in Korean]

Loosanoff, V.L., and Davis, H.C. (1963) Rearing of
bivalve molluscs. Advanced Marine Biology, 1: 1-136.

Matsutani, T., and Nomura, T. (1982) Induction of
spawning by serotonin in the scallop Patinopecten
yessoensis (Jay). Mar. Biol. Lett., 3: 353-358.

O’Connor, W.A., and Heasman, M.P. (1995) Spawning
induction and fertilisation in the doughboy scallop
Chlamys (Mimachlamys) asperrima. Aquaculture, 136:
117-129.

Osada, M., Mori, K., and Nomura, T. (1992). In vitro
effects of estrogen and serotonin on release of eggs
from the ovary of the scallop. Nippon Suisan
Gakkaishi., 58: 223-227.

Park, KY., Kim, SK., Seo, H.C., and Ma, C.W. (2005)
Spawning and larval development of the jicon
scallop, Chlamys farreri. J. Aquacult., 18: 1-6. [in
Korean]

Stephano, J.L., and Gould, M.
polyspermy in the oyster
Aquaculture, 73: 295-307

Velasco, L.A., Barros, J., and Acosta, E. (2007) Spawning
induction and early development of the Caribbean
scallops Argopecten nucleus and Nodipecten nodosus.
Aquaculture, 266: 153-165.

Vélez, A., Alifa, E., and Aguaje, O. (1990) Induction of
spawning by temperature and serotonin in the
hermaphroditic scallop Pecten ziczac. Aquaculture, 84:
307-313.

Yoo, S.K., and Kang, K.H. (1996) Spawning induction
according to stimulating treatment and influence of
water temperature on egg development and larvae
rearing of oyster, Crassostrea gigas. Korean J.
Malacol., 12: 91-97. [in Korean]

(1988).
(Crassostrea

Avoiding
gigas).

_7‘I_



