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lysodeikticus ) A .2 FIHTEVE T, I HAE Hh [ B X0 HF
‘?EPFEP‘HEETi_i AR AF S Ik B B o 3
B T e T K B MR ( Procambarus
clarkii) ,m(ﬁxﬁﬁ%i‘?%ﬂiﬁﬁiﬁf* R AR 2
HWOW OB O R, S R T

(Vibrio parahemolyticus ) , {{, 1t

I T4 5 0l T3 H (201301)

http : // www. scxuebao. cn



9 M B A S R R T 1549
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belcheri tsingtaunese) v , A 1E VK 1 RE 4% 410 1] V75 5
IR R oL I A A R B g A 4
S5RFRI] AR K AR TCHE ME Sl W 1 1A B Ik 2
BA N H AT FBTERE S
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o e 4[RO VAl R29KTE (V. splendidus ) Fy
SRS ( Shewanella baltica ) | 8 3¢ 2 B g
( Pseudoalteromonas nigrifaciens) 4z ¥ {078 %5 BR H
(S. aureus) JEBEILIRBE (M. lysodeikticus) 5 5%
BRH (Streptococcus dysgadysgalactiae ) F1 L% 1 7
i# (Nocardiopsis sp. ) {2y S50 40 16 o 200 1 B9 o 22
PO Ja M R UR 5 95 A5 A KR RTE Agyy 1.0 1
) CFU/mL 455 B L3R 1. ¥ 8 MRANE A 1 57 &
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Tab.1 Bacteria information

2 B R 2K B RME E3 Bk RE/C Ao =1.0 0 CFU/mL %
bacteria species Gram identification source/ strain medium  temperature ~ CFU/mL at Ay, of 1.0
W 2 PRI 1%
ne g ) WL R AYE G - bl , o 2216E 28 (8.87 +0.05) x10"7
Vibrio harveyi Apostichopus japonicus
2 90 e
PEIRE geppp G- DHE 216E 28 (6.84 £0.04) x 10"
Vibrio splendidus A. japonicus
i BUER A figz
_ R G - S 2216E 28 (2.30+0.05) x10"®
Shewanella baltica A. japonicus
1 52 R B T ) P =
* - WL P G - n= 2216E 28 (5.79 £0.02) x 10"
Pseudoalteromonas nigrifaciens A. japonicus
G B (57 4 B
EREHHRE W22 G G+ ATCC 55804 2216E 28 (1.14 £0.08) x 10"
Staphyloccocus aureus
:v,\»%'_L Bk
BRI WL G+ ATCC 4698 2216E 28 (2.26 £0.08) x10'®
Micrococcus lysodeikticus
7L
FEARERE 22 CBHYE: G+ ATCC 51499 2216E 28 (5.42+0.02) x10%
Streptococcus dysgadysgalactiae
ﬂli« F‘t :ﬁﬁ;"’fﬁjf“
AR LM G+ = " 2216E 28 (1.52£0.02) x10%

Nocardiopsis sp.

Hymeniacidon perleve

{E: o+ . CFU Bfi R 86 BE A B AT £k 15 1

Notes: * . CFU was determined using gradient dilution plate count method
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Joi G REF AL (TR ) TE 4 T 40 W 451
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KEESG M F] 3 mL 1 2216E ¥ K5 57 5
£ 28 C 4 N #E TR % B 37 (150 r/min) , 7EK;
FEM R, AR 1 h B 100 WL 41 76 B R 0
FHBEFRXAE 600 nm 4l 5 W OGAE . 3 okt
B[] s A7 4% DLR 72U 2 (1) 500 L A= B
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JEVE 3 +100 L 20 B ; (3)500 L it K
T A A0 e R O B3 + 100 L 20 T B . A
SCE A 4 I,
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T4 Y 5 M
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S)E, 37 CTHEE 2 he BWE MRS WL
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2216E Wk KSR op 76 28 C 5 N HEAT 4R % Bx
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- N PRI B o
1.8 bacteria suspension+coelomic fluid supernatant 18+ bacteria suspensiont+coelomic fluid supernatant
1.6 -+ A B K 1.6 O BIBHAEER K o
14 bacteria suspension+physiological saline L4r ba(‘:tena suspen510n+;3hys1f)log1ca1 saline
o BT e B A o V2T A L
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0.6 0.6 * S -
0.4 0.4}
0.2 021
0 1 1 0 L 1 L 1 1 1
0 2 3 4 5 6 0 3 4 5 6
K / h Bl / h
time time
(@ (b)
= B I L o
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025+ —o- R ERK ‘o‘g;‘&*ﬁiﬁﬁ'ﬁk . . )
' bacteria suspension+physiological saline 0.24F bacfter 1a suspenswnﬂ?hym?logmal saline
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Soazt Sont /
0.08 0.08 R N s = .
0.04F 0.04F
% 1 2 3 4 5 ¢ 1 3 6
iRl /b ITAl / h
time time
© ‘ )
T L | i A o
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008 O LI K BB ERK o _
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024 o s PR WL 0.2}~ B PR HUBREL L7
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g0.16 g 0.151
<012 < 0.10 ’—/
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0.041 0.05
00 1 2 3 4 5 6 0() 1 3 6
BJIA] /h (] /h
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(® ()
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7RISR BE il Xt A B 48 T A KB #20m

() iy e [CHIE 5 (b) o s (o) A BLIRE 5 (d) R IR 5 (o) S M A BR 1 5 (F) P BERORR i 5 (@) 1 FLEERR B ; (h) 41
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Fig. 1

The effects of A. japonicus coelomic fluid on the growth of different bacteria

() Vibrio harveyi; (b) Vibrio splendidus; (c)Shewanella baltica; (d) Pseudoalteromonas nigrifaciens; (e) Staphyloccocus aureus; (f)

Micrococcus lysodeikticus; (g) Streptococcus dysgadysgalactiae; (h) Nocardiopsis sp.
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B2 ZHeEBSFIARSEER LEFEREEENIZME

7 002 s 0 0 0 BR 5 1 00 E R FT  E RR T AR R

(a)Fe’"; (b)Ca’* ;5 (c)Cd** 5 (d)Mg>*; (e)Mn** ;5 (f)Zn"

Fig.2 The effects of divalent metal ions on the antibacterial activities of A. japonicus coelomic fluid supernatant

The antibacterial activities of A. japonicus coelomic fluid supernatant were determined using M. lysodeikticus as the tested bacteria. (a) Fe’*

(b)Ca’*; (c)Cd®* ;5 (d)Mg**; (e)Mn**; (£)Zn*"
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JH S BT S B A 4 A A B 8 R ) 5, ke o 52 1 4
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JE VR A s A A %o e A IR L € 7 2
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Antibacterial analysis of coelomic fluid from
the sea cucumber ( Apostichopus japonicus )

CONG Cong'?, JIANG Jingwei’" , DONG Ying’, YANG Aifu’, GUAN Xiaoyan®,
JIANG Bei’, GAO Shan’, CHEN Zhong®, WANG Bai’, ZHOU Zunchun®"
(1. College of Fisheries and Life Science ,Dalian Ocean University , Dalian 116023 , China;
2. Liaoning Key Lab of Marine Fishery Molecular Biology,Dalian 116023, China)

Abstract. Previous studies suggested that the coelomic fluid or hemolymph from different aquatic
invertebrates had different antibacterial spectrum and capacity, and bacterial disease is one of the primary
factors limiting the development of Apostichopus japonicus aquaculture. To control the bacterial disease in A.
Jjaponicus with the immunological methods, understanding the antibacterial characteristics of coelomic fluid is
necessary. However, the information about the antibacterial characteristics of coelomic fluid is limited in A.
Jjaponicus. Besides, the gradient dilution plate count method and turbidimetric method used for antibacterial
analysis in previous studies are just suitable for the determination of bacteriolytic activities rather than the
antibacterial activities consisting of bacteriolytic activities and bacteriostasic activities, while the method of
bacterial growth curve determination, applicable to the determination of antibacterial activities, was not
broadly employed. Therefore,in order to study the antibacterial spectrum of coelomic fluid from A. japonicus
and the effects of divalent metal ions on the antibacterial activities of coelomic fluid, using the method of
bacterial growth curve determination, we determined the effects of coelomocyte lysate supernatant and
coelomic fluid supernatant from A. japonicus on the growth of Vibrio harveyi, Vibrio splendidus ,Shewanella
baltica , Pseudoalteromonas nigrifaciens, Staphyloccocus aureus, Micrococcus lysodeikticus, Streptococcus
dysgadysgalactiae , Nocardiopsis sp. , respectively , and then determined the effects of Fe’* Ca’", Cd’",
Mg®* ,Mn’>* and Zn’* commonly found in marine environment on the antibacterial activities in A. japonicus
coelomic fluid supernatant with M. lysodeikticus as tested bacteria. The results showed that the coelomocyte
lysate supernatant had no obvious effects on the growth of all tested bacteria, while the coelomic fluid
supernatant only showed strong inhibition on the growth of M. lysodeikticus. In addition, Mg®" and Zn’*
increased the inhibition of coelomic fluid supernatant on the growth of M. lysodeikticus, while Fe’",Ca’",
Cd’>* and Mg®>* showed no obvious effects on the antibacterial activities of coelomic fluid supernatant. The
results above suggested that A. japonicus coelomic fluid in vitro only had limited-spectrum antibacterial
activity , and the immune factors directly related to anti-bacteria were mainly distributed in coelomic fluid
supernatant. Besides, these antibacterial factors in coelomic fluid supernatant developed a certain adaptability
to the divalent metal ions that are commonly found in marine environment, and at certain concentrations,
Mn’" and Zn’* might be beneficial to the promotion of A. japonicus antibacterial capacity.
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