%36 511
2012 4E 1 A

K AR

JOURNAL OF FISHERIES OF CHINA

Vol. 36, No. 1
Jan. , 2012

X EHS 1000 —0615(2012)01 —0098 - 08

DOI:10.3724/SP. J. 1231. 2012. 27437

3 4 B $0 X R S 00 9 I Bz o 4 B ik B i T B 2 i

XHR,

HRE,

e, EEE

(L. W AR AT A e, LR 8 266003 5
2. INAR K2R METEABE , LR B 264209
3. [E G R S — IR ST, LR B 266061 )

WE: NV TLETFNAENAFRERSEER, TRAAMNMIRT E AR T AR N HE
PREARELGTRNSERER BN RN AR RELX AR R, £XEZH, K
% AN AL TR BE A A, R SR TR A A A LB (SOD) A Bt H K 1 1L 4 B
(GPy) A H B (LYZ) B A LB (PO) K w1 5% B B (ALP) & M 7t & 5 £ ] i RS 30 T b
LT ,SOD GPyx K LYZ & MW RI K KI5 6 T M i # 3% PO fn ALP 7 U 4 £ L 7,
B LB IR T &, ALP JE 3 A iy g R D TR E TR B AR R B KR R &
T A RFERTR, ARERLXA, ETRENTHERATHENS A RE R RN R
71, T A B R e VT DA A B T B R 4 o1 xR A B R o AR A, B DA R R R T O

BRSFRERENLE

R A A, TR KBRS %R
XEkFRERD: A

HESES: S917.4

WEHLAA AT D R R TT R, 1] LAY 3%)
B TR AL B IIRE, $2 W sh B AR K PR RE, 1 9 e e
D o FEE TR R A LA PAAL A
M ISR E T DR HERRIE W SIS
PR AT AR 0 2K A 3 11 G 38 DT RE i 2
KA S PIRARGTIT A, S Beih P A ) g 52
4, I AT LA G i ™ A 4 SR LR K
Wik, TS 7K A= Sl S BE BE T AT, PRV, 25 2 AT
WA R K A B S e SR T ok K B
JCR B EA — & BT, R A 2 2 X LA
AL o BEFEIRE , PRI B I 32204 THEBR
FI H A BT[] , 28 BUAT 4 B0 AR BRAKON, TN E 45 o vk
JE ULA=A A el 2 (RS o8 3, S B kAT
FAY o R R A R T A A AR BT
HA T, LIRS, B IR R S e
REAIRZMBORMZ B AN 15 . H AT, Al E A ™ 57
B 8 1 T P A PR A8, [l 7 38 A0 9 BTG
FEAKT= AR N AT RE- SR AR S R AR 4%, T LA

Wi EEA:2011-03-20 1&[E] HH#A:2011-11-08

PEFEAR T EA R B LA S I, BEARBE T %,
TEK =38 E R A )RR & JERT 5. Chiu
SO RS R AR AR R P S A N 0.5 mg fY
WPRZNER 1 mg filf — L — S PRIFES VR EE, n]
HH GBI FT F1. Mingand % BF5Y T 45
L ( Sparus aurata) )L ZH 2 1) JLFP R DT R
(oG, 50, 05, W0, 3%, % B BH, BILFDEE) Ik
VXY e A R . Dorr 251 IIBFST T 5 il
RE N A T8 FCEMR ( Procambarus clarkii ) FI3L 4,
OB FE I, DO T mht A e Tae . 2R
TG HE S P AAIRAT 7K 7 IR FE il il %7K
PRIRBE (I BER HUBG™ 4 , O Tk SR 58 Hh s ) )
XS A N AR50, [ A AR 4 R DA . A3
Ve I E M — B 3O TSR R RS
(Apostichopus japonicus ) E iR 50 A1 RL, 7E K {4
TS AR A S5 D0 7 3R 2 R v 2 2 B S AH G
AR ) HAE Ak, LASAAS 3 FRAE /K AR Pl 1 FH e ) o
SRR G SR R, DT oA 0 23 3R 5

FHWE :“ +— T [F R AT (2006BAD09A0Y ) ; [ G J) 75 AR IR} 24 4 T8 rd BT B I H (2009119) 5 #3FE8 7 VEAT

AP BHIFE 2 255 H (200905020 )
BHEE P, E-mail : zhengfr @ fio. org. cn

http : // www. scxuebao. cn



1 4] XL, 45 - AT PR X ) 2 G SO PP R TSI R 7 P 32 99

BIRIRAA Se S e A2 R 30 O B e 2 0 20 3 L s
L SHN ST

O RS WIRES

1.1 ###

IS B 52 RE ™ At R T, R
B R/ NEEA — IS R =, RS IR T 2
62 g, PR MIARK 220 15 em, 356 FH WA R £ &
Sigma 2\ 777 it L TR H AR S0 50 & BRI, At
el Bl AES P o VL
1.2 HiE

IS AR50 % AR TR L 8 141 /K ] 57
3 d, BRI IR, RREL AR, RN S8 A dk
K1 R PGB R i HE ), B SR KRR R TE
19 ~21 C, Pk 52 b T4 il BRE TG BR L BLAS 3 A
— ST,

BEATLRE 2 50 ) 2 e R 2 SR Oy 4
pmol/L (I ¥& £ ) . 10 wmol/L ( ik £ ) | 16
pmol/L ( =y B ) AT R B I TR K H , B A Ak 2R
TE4 L ARKIRPR 12 Kl 2 % 2 MEE . R
2Ry 3 Tl JEE 1 STV G 7 4 A PR P9 S 5 5] o 1) 2K
PR B B b i 2 AR, IR dlh 3
Tl B8 ) ST A6 PR 200 ALk B I P20 T S IR T Ak
RSV B AL B 2 ANEE A S A VR R
5 x10°/mL, 33554 0. 1 mL, 4b H 5 X 5 ]
SRS, ALFE il T 47 e /2 728 1 A BE 1Y feh 4
LG BN, JFAEAL B S 5 d HUAS [R] ik B Ak 2
X BRI SR BENLA 21 i F 02 e 4,
PBS M5 A Davidison [if] 5 % 11 [ & , #8041
VIR, AW ST AL A AL, 4H

25 FREWCGR e )

coelomic fluid(uninfected)

o fIRIR AT

low selenium

wt
T

m
medium selenium
==
high selenium

923
T

= = DN N W
(=

SOD{#EHE: / (U/mL)
SOD activities
o

S v
T

3
ALERINTR] / d

treatment time

2] B 962 5 13 5% ( Nikon ECLIPSE TE2000-
U) Wigg FaME . 7EAbHE 0.3 5 d J5 B G v 4 %
FHIEBOX R ZEL 0 6 2L 174 o) 2 4% s A, o 453 )
SRR 0. 2 mL K ISCEE I S IR IR &
Jei ST RN =80 C kA o4 i o

A AL (SOD ) I M 1 22 2 2% Ak
T TR = W B AR DR H ko A A A
(GPx) I5 P ) I A2 2 % X506 3 21 o0 )Y
DTNB 475 ; W A ARG (PO) 1 M E 225 1
f s Y R SR AN G R ; B B BRI ( ALP)
PRI SE SRR A IR I 4 IR
VG (LYZ) 35 PR A9 52 2 % Hultmark 257 (g
Vs BEGIORR A R o

2 4

2.1 TEHEERSHIT RIS AR & SOD & I R ME

FE R 297 TR TR g Ak B ot 25 IV A R i Ak
TSR] 4 4 v v AL A A s i SOD ik 36
PR T R 55 5 ORI SOD I 4% 437 L
SEFRRTIEIN T 35. 4% AR B2 R0 b ik BE AL B A (1)
SOD {EPERI N STt Ja B R, 55 5 Rt
P SOD 3 1443 51l Lb AL 3R/ T 38. 2% il
11. 1% 5 76975 R R G o A BE b | I 2 SIS 1 Ak 241
R ] A S K, AR BE AR B4 SOD 3 M R %, 56 3
KA 5 KB SOD i M 43 5] kb b B i ok 2> T
18.5% F1 3. 1% , Wi J3 Fl v ¥R AL PEZH SOD 7%
PETHE L 55 5 REFPIZL) SOD i 1443 51| b A #H i
Hfn Y 76. 7% F156. 3% . 13 B VA R 408 o 4 Je
& SOD I 1 1 52 M) 5 1) 2 A% B (10 AR 25 Fn i 38 4k
HEAB A —E LR (E 1),

a5 P TBE i e
coelomic fluid(infected)
S5 30 o GV B
S 2oz | low selenium
= g 25 o N
=2 = 90 medium selenium
~ = = '%‘
ﬁ § 15+ high selenium
g Q1o
17} 5t
0

0 3 5
KRBT IR] / d

treatment time

B 1 TR RIS SOD iE R R0

Fig.1 Effect of sodium selenite on the SOD activities of holothurian coelomic fluid
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Fig.2 Effect of sodium selenite on the GPx activities of holothurian coelomic fluid
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Fig.3 Effect of sodium selenite on the PO activities of holothurian coelomic fluid
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Fig.4 Effect of sodium selenite on the ALP activities of holothurian coelomic fluid
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Effect of sodium selenite on some enzymes of coelomic fluid to
the immune response of holothurian Apostichopus japonicus

LIU Hong-zhan'?, ZHENG Feng-rong’* , SUN Xiu-qin’, TANG Xue-xi'
(1. College of Marine Life Sciences ,Ocean University of China ,Qingdao 266003, China;
2. Marine College ,Shandong University , Weihai 264209 , China ;
3. First Institute of Oceanography ,State Ocean Administration of China,Qingdao 266061 , China)

Abstract: The aquaculture of the sea cucumber Apostichopus japonicus ( Echinodermata , Holothuroidea ) has
been growing rapidly over recent years in China in response to increasing consumer demand. Indeed, it has
become an important sector of the marine industry in Northern China. However, with rapid growth and the
use of non-standard practices and culture techniques,epidemic diseases of A. japonicus now pose increasing
problems to the industry. Therefore, the healthy aquaculture of A. japonicus is important. For a reasonable
evaluation of selenium effect on sea cucumber aquaculture, using laboratory tests to simulate the sodium
selenite treatment and virus infection conditions, the detection and observation of the sea cucumber body
cavity fluid immune enzyme changes, pathological changes and the relative rate of protection were made. The
results showed that: the change of immune enzymes in coelomic fluid of sea cucumbers under simulated
sodium selenite treatments and bacteria infected conditions was tested in order to reasonably evaluate the
influence of selenium on aquaculture diseases. Results indicated that the activities of superoxide dismutase
(SOD) , glutathione peroxidase ( GPx ) , lysozyme ( LYZ ) , phenoloxidase ( PO ) and alkaline phosphatase
(ALP)in coelomic fluid rose after sodium selenite treatments were enhanced. However,SOD ,GP, and LYZ
activities first ascended and then declined,and PO and ALP activities showed continued rise under additional
pathogen injection into sea cucumbers, but the increasing extent of ALP activity was reduced along with
increased sodium selenite concentration, and total diseased incidence rose and relative percent survival
decreased under the severe sodium selenite treatment. This suggested that applying sodium selenite with
moderate concentration could enhance immunity of sea cucumber to bacterial infection, but infecting also
aggravated immune damage of sea cucumber by sodium selenite stress. Therefore , the diseases of cultured sea
cucumber can be alleviated by optimized use of selenium.

Key words: Apostichopus japonicus; sodium selenite; enzyme of coelomic fluid; immune response
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Plate Histopathological changes of holothurian after treating on

different concentrations of sodium
1. Intestines tissue on medium concentrations of sodium selenite; 2. Intestines tissue on high concentrations of sodium selenite; 3. Body
wall muscle tissue on medium concentrations of sodium selenite ; 4. Body wall muscle tissue on high concentrations of sodium selenite; 5.
Tentacle tissue on medium concentrations of sodium selenite; 6. Tentacle tissue on high concentrations of sodium selenite; 7. Parapodium

tissue on medium concentrations of sodium selenite; 8. Parapodium tissue on high concentrations of sodium selenite.
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