B42% 3 Wl B % U R Vol.42, No.3
2021 % 6 H PROGRESS IN FISHERY SCIENCES Jun., 2021

DOI: 10.19663/j.issn2095-9869.20201215005 http://www.yykxjz.cn/

WA, IR, BREZERR, VR, XKL, Satie, #1171, BRI, T500. g EXHSEFRERAm. ol B3k R,
2021, 42(3): 132138

Tan J, Ma TY, Chen AH, Zhao XQ, Liu CL, Ge JL, Bian L, Chen SQ, Wang XJ. Effects of serotonin on reproductive performance and
offspring quality of sea cucumber, Apostichopus japonicus. Progress in Fishery Sciences, 2021, 42(3): 132-138

MEBEMRSEET LRI

B OAY BARRS KRE4Y Aw# xk#? FaEa
#oA " RmE Y EFTS
(1. RNy ARAFTFRIGAE fl PTHF 2 R R H S S0 se s EK RS R BB K R S 266071
2. HRIBFRESHEARR S ER LR EEERL R 5 'Y A BRI RmE H 266071;
3. I HT SO IR IR R 2644005 4 IWRAFLILTIEER R R 264500;
5. WAL e 2640065 6. MERWEHEARAF ME  264000)

WE AL T &R 2 (Apostichopus japonicus) A T (& # # 18], 1 7] 21k 7y i 4F & 5 xR
SEHRENE . LB AET, %E 20, 50, 100 72 200 pg/g % 5 A E By 4 F i i £ 47 &,
GRAFEIEHE S, 10, 1520 diEsf 1 k. DESAEZ KGR S It EBA, FHAENAS
fEAZaH, LhERE, AFSHTHTRAFERNY, FRESHIOEN, RMBSNETE Y
WA FRAESRAT. FRE T, A EsTmE Ry Ll A SR ENE T8 EE S AN THE
AARAEN T AH, EF, %50nge FHERENFERF 10d FH 1k, SHHERTH-HN
B, 240 A (33.311.9)% MM (637.0111.1) 7 A1/ kx5, BEFEH TR a4 foxt B4, M2 Z Az
HAWFRIEERR, ZANTFINE, IHE. IHIVBAE, 9 BB EREKMGERIFELS
F B #(165.0£3.5) pm. (93.0£1.5)%. (82.7£1.2)%. (856.0+24.8) um F1(24.0+£1.9)%, 5= H 4=
B LR EZR. ARKNA, ATRAME MR SENEHODER, TRHIMNSERLT, REELF
R

KA R mFkF; RH; HEE; mIE

FESES S968.9 XEAARIRES A XEHRS  2095-9869(2021)03-0132-07

20 22 80 4E4N, FEWIALHE RIS (Apostichopus  HE ARG IX RS, ARV RAURK, fiid RS
japonicus) i M N LB HHOA, #EA 21 HLOKR, R BORAHIIHL, 0H B AR BEARY 22 iU R  , 1 Fl
SIRPARUB AR EEY R, Pl TRIZS WA A = P EES/N, BORJE B R AR DA R — R, R
Ko 21 @y, MTRBZATEFNRSEER RS ATRAARZ SR, g GRS TR
T RIS SCE X AR AR R 2 RN KIRAVE IR, SRR L B AR %S, AT

* [ K R A PR (2018 YFD0901603) | Al AR AT F 16 J5 T 7 3 57 B i S 60 8 k2 (201 8-KF-0 1) A1 [ 7K 7 76
2EWF ST BE e 228 25 PERHIF B BT S ACRMIF AL 45 3% & T 9 45 (2020TD40) L [ % B [This work was supported by National Key
R&D Program of China (2018YFD0901603), Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea,
Ministry of Agriculture and Rural Affairs (2018-KF-01), and Central Public-Interest Scientific Institution Basal Research Fund,
CAFS (2020TD40)]. % 7%, E-mail: tanjie@ysfri.ac.cn

O WIREE: T2, HYAR LI, E-mail: zzk1140515379@163.com

Wk H4: 2020-12-15, WofE ook H 39 2021-01-14



%31

[P (REESOPIE S S € Ni Al 133

PEBIRIGES, RAETE BRI | L A AR A
MRS RO AR SF R, SR RS R B0, H 7
EERRKENFES,

Y VE TG ME S0 1 T R R 28 2R 45 38 2o R P 28
396 Jo Ok 475 ] B4 4T 4 (Nagaraju, 2011; Tanabe et al,
2010), FIHUCIEHEE, W3E L ) B 2 sh iR e i A oh
TR R R AR R B . MR R, S-F2 i Rl
T 2 REAIE 37F BE 5 %) R (Penaeus  monodon) () B &1 40 21
& & (Wongprasert et al, 2006; &} BE5%E, 2009),
Meeratana 55 (2006)3F 5%, Il ¥ % g 1 34 2 K3 EF
(Macrobrachium rosenbergii)# 14 Jif & & FIHE . ASHF
FEVIRIZ: Ry SR 4, W 1) N AR S ) 2 1
SHME Z X RS EF BRI, it — 25 E S
AN TAE A AR S

1 #MRl5F*®
1.1 SRS

SEEG ST 2018 4F 11 A B A 1 248 FL1L w7 IH
IKF=FRFE N ISR . Pk 2000 SkARpgfdoH: | 1%
HNIFWRISHENES T E . S TEWKRERN
(247.6+52.6) g, BT 12 m® KM, KEH 1 m,
WILRET, DLASRKIREES , MKEBEE 2C~3TC, £
Fr KR 2~3 d, LA 1°C/d s FRTHEZ 6°C, fH
IRIEE 6~8d, FELL 0.5°C/d FUERTHE R 10°C, fHE
BH 6~8d )T, 4ksiL) 0.5°C/d B ARTHRZE 15CI5,
THIRFEFT . SESREEEN 1520 /m’, BEETHMAYE
AWE=S mgL, RiEdfEd, BHEFHK 1K,
FE IR MK Y 50%, FrfuifiK 285 ab g ab B,
B 3~5 d 3 1 Uk, VTR AR S SR

Ra R, SRR IR G, H
H DR HETR=1 : 6~8, B H APEHE I R
HOESEEN 3%~5%, RIEHEHE Y%, &
R AET- RSB R B, il R L 4 =
FIFET L EL

1.2 ImiEERH RES

MiEREWTF Sigma AF. PIAHERK(NaCl
0.85%) IS 2, FCAHREE R 100 mg/ml B T AR
MESREHKIERTITE 15CIE, B #0120, 50,
100 1 200 pg/g FZS R E A7) & NI S E A K
i, BRI G A 5. 10, 15 F1 20 d
TS 1K, IR A B ER K RS Xt B4, LIAS
AEBREY R oS A, EEARBREOK M ES A 10 d S
1K, BRGES 0.2 ml, LR ELE 1. BT

®1 XRWIZE
Tab.1 Experiment design

SCE R 1M ¥% Z 7 i Serotonin [] i - [
Group dose (ng/g body weight) Interval time (d)
A 20 5
B 20 10
C 20 15
D 20 20
E 50 5
F 50 10
G 50 15
H 50 20
I 100 5
J 100 10
K 100 15
L 100 20
M 200 5
N 200 10
(0] 200 15
P 200 20
i AR 4]
Contrl : o
2 A 0 0
Blank

WBEE 2 S, B4y 111 ka8 112 5%, A
— B A AN (] S 6 4 2 ) R B B T

1.3 ZEENMHERME

MR LR B K SR S TP AR B i A, 3
Y ES R KRR 2T MR TG s A2, R 23R B I
Tt BE AR (5 PR B O B /D i S HERS R, B H T
FESIFH KR 0.5C, FHE 18C/HFR™, 7E 2019 4F
3 A T4, RABAT K THE R 7 i fIHCE S HEOoR
WM F . LR ARE 3 DT, BT
30 SkFESLE 0.5 m® R PRI, BRI IS
HeG G, B HERS S8 KR, SGeit B Kl
FEONES R, A MESHECE . A S 1R HE
URJE, IHRMES e o ARSI 2 Rl AL
30 NIRFIERER, 2hJE, HESZRR,
HRYGHESHEBCRAPE Y =00, Bk F M H
IME LR | RIS AR, F A= (4l
A2 KE BN 43 A 21 CoKIEMHE, Bb2E R 3 4y /ml,
ZHG 48 hJE, GITIHbR . RG2S
BURE 3 WK, BRRGETHIAMAECH 100 4~
WESHEBCR=(HESNMES BUME P 255 550> 100%:;
G F=R A IR SZRE OE B4 100%;
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ZAGI R B BN RS AT, B
0.15/™/ml, 2R3 & B, 0 1 /) B ¥ (Chaetoceros
muelleri). /)BT A Z2IE i (Nitzschia closterium) F1A
21 1 (Rhodotorula benthica)ZH il IR Ak, H$#%
AR, /INEGR . P E R RR B4 AR H R R
43 51°525000~30000, 350007F135000~40000 cells/ml.
WRRE B WA, BRINAT S HK, ZZRE
SR M N KRB EN m, A BEYLHFE304 Fok 4h
&, FE R B RO e HAR K

FENEEA R EAT AR Y [ s, GP R Fnas (4 itk
TN E ARSI, SRR 10 LY iH #Eab 1
SR o SC 30 R FH 3% W SR RS S B 35 fif
AT, SRHE BRI T K, 2220%107° mol/Li4h
BRI HE30 min, JE/K PR TS, SRR &
FHIE. 21 HAK R EINFIT. ixEEHE
40154 /ml, FESIEE - SLE TR, A P K,
PUR R RAFK 1K, SaoK12, BRI, 4
H # RL  fnds & A R B E 2R 10K, THin
U 7 7 (Laminaria) #3 F1 55 J2 3 (Sargassum) #3 1R
A BB A R, KSR SR 20 K, AR GE A ARt
BB, HHHEIIRME LSS,

1.4 HIESWH

SIS R T (AR HE R (MeantSE) R , R H
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Fig.1

M T AT, 44155 BUE FA T (84.7+6.2) % Fl
(90.1£1.6)%Z[H], M T EER,

22 WESHEMEMINE

AN [F) S 35 20 e HE s 23 R B o DL T 2 T 3
& 2 FE 3 mTE X B HE S HEBCR BAIC, S (14.4+
1.1)%, 25 14K (15.622.2)%, 135 1035 2 04 i A 52
Y20 WS HERCR Y R A as (g, Hob, Fod
MM AR Em X RAMmas Ad, 459h33.3+
1.9Y%. (32.242.9)%F(31.1£1.1)%, Xf FRZH FI=s 40
EZ HEBH B A, 435910 (302.0+73.3) 1 KL Al (304.0+
62.7)Jiki, E. F, I, J, K. L, M. N, O f1 P &
FE TR B FNZS (41(P<0.05), Hirp F 4l s, 3
HEDR M (637.0£64.2) J7 ki .

FIMIE R N20 pg/g R SARE AT S 14 L5
2H 1) fE 2 HE IR AT X HE B 2 4R bR A B
o WHTFIE RS0 pg/gh gt , w20 diES 1K
F14) S 5 A ) 2350 5 1 8 b i E AR T REL0. diES 1K)
S TSI 100 pg/giSEER e v, £R20 diES)
LR A S 36 2 Y e 2 HE O i R TR 10 dvE ST 1K
IS AH . TS 200 pg/gf sz, 4520 d
T SRT 1R Y S 6 20 A S HE ORI TS dvE g
LIRSS 4

23 MBEHRMIPFMYERENF M

F 41R12s BN . SR b SRR AT
EABRNE 2, £ 2 v, F AWFIEN
(165.0£3.5) um, KFZHA[(161.7£2.6) um], F 411
UIF-3Z0G% . ZAEIIHLE . 9 HIRiARAR K AL AR &
AR HIR(93.0£1.5)%  (82.7+1.2)%. (856.0+24.8) ym
F1(24.0+1.9)%, HURT 25 L[5 510(96.3+1.8)% .

1 J K L M N O P X HRAH A
2031 Group Control Blank

T 58 1L 395 380 2 2 G R A 2

Effects of serotonin on survival rate of sea cucumbers
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Fig.2 Effects of serotonin on spawning rate of female sea cucumbers
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Different letters indicated significant different (P<0.5). The same as below
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Fig.3 Effects of serotonin on fecundity of female sea cucumber
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Tab.2 Effects of serotonin on offspring quality of sea cucumber
25 [ ZHER Ui 9 HikghRK BE G AR A
Group Oocyte diameter (um)  Fertilization (%) Hatching rate (%) Larval body length (um) Settlement rate (%)
F 44 F group 165.0+3.5 93.0+1.5 82.7+1.2 856.0+24.8 24.0+1.9
%5 H 4l Blank group 161.7£2.6 96.3+1.8 85.3+1.8 951.3+40.3 26.4+1.0

(85.3+1.8). (951.3+40.3) um F1(26.4+1.0)%], 5 2 4111
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YR MARF RS H 7 — kRS 2w, H
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Z A TR, 50%~80% 3 2 2 HEHOR N . A

EEQ020)IFFEMH, ATRANNES, MSHHCE
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4§, 2011). AZFAGFLE UL (Chlamys farreri) i 7 1 2
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Effects of Serotonin on Reproductive Performance and Offspring
Quality of Sea Cucumber, Apostichopus japonicus

TAN Jie'?, MA Tianyi’, CHEN Aihua‘, ZHOU Xiaoqun®, LIU Changlin'?, GE Jianlong'?,
BIAN Li'?, CHEN Siging'?, WANG Xuejiang®"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266071; 3. Wendeng Marine Development Bureau, Wethai  264400;
4. Rushan Marine Development Bureau, Rushan  264500;
5. Yantai Marine Economic Research Institute, Yantai  264006;
6. Wuzhoufeng Agricultural Science and Technology Co. LTD, Yantai  264000)

Abstract It is well-known that serotonin (5-hydroxytriptamine, 5-HT) can act as a neurotransmitter
as well as a neurohormone to regulate reproduction in marine invertebrates. Serotonin can prompt
ovarian and embryonic development in crustaceans and trigger oocyte maturation and sequential
spawning in bivalve mollusks. In this study, the effects of serotonin on the reproductive performance
and quality of the offspring of sea cucumber (Apostichopus japonicus) treated with serotonin were
examined. During hatchery broodstock conditioning, sea cucumbers were injected with serotonin at
four different doses (20 pg/g, 50 pg/g, 100 ng/g, and 200 pg/g body weight) and four frequencies
(every 5, 10, 15, and 20 days). Sea cucumbers injected with physiological saline were used as the
control group, and untreated sea cucumbers were used as the blank group. At the end of the
experiment, the spawning of sea cucumbers was triggered using a combination of desiccation,
running water, and thermal shock. The results revealed that the spawning rate and fecundity of female
sea cucumbers injected with serotonin were higher than those of the control and blank groups. The
female sea cucumbers injected with serotonin at dose of 50 pg/g body weight every 10 days showed
the highest spawning rate and fecundity of (33.3+1.9)% and (637.0+111.1)x10* cells per individual,
respectively. The egg diameter, fertilization rate of eggs, hatching rate of larvae, body length of late
auricularia larvae, and settlement rate of larvae in the 50 pg/g body weight every 10 days group and
blank group were evaluated further. The egg diameter, fertilization rate, hatching rate, larval body
length, and settlement rate of the 50 pg/g body weight every 10 days group were (165.0+3.5) pum,
(93.0+1.5)%, (82.7£1.2)%, (856.0+£24.8) um, and (24.0+1.9)%, respectively. No significant differences
were observed in these parameters between this group and blank group. These results indicate that
serotonin, as a neurotransmitter, prompts ovarian development in sea cucumbers, and injecting
serotonin during broodstock conditions can improve the reproductive performance of female sea
cucumbers.

Key words Apostichopus japonicus; Serotonin; Conditioning; Spawning rate; Fecundity
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