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SHURFRIE M P — M E AR EN S BEE

O
(1. PENGE RS LA F5

KRR T BE SR A BT RT T B
MR B S Y IS IR R =

F A4

x R H O

266003; 2. AV ES Y v RS KL R N E
266071; 3. H BB HRESHEARERLLK =

266071)

BE AXEREAFTLEE 1 kBT H 2013082515(EF R E# 15) E 4k, LLEE L E (Vibrio
anguillarum), # # K 9L (Vibrio harveyi)fn &| 7 i 510 H (Vibrio parahaemolyticus) %7 48 =~ &, 247 7
WA 1S A E NI E BRI BB RE, B, 20 T @Mk 15 HEM 7 5RINE NI E B R,
HRET, WIS A3 RETEHEAINESRR, SEINE . b4 KIHE KB A I o & w3
KR 4B A 2.50x10%, 2.50x10°, 2.50x10° CFU/ml; *t HE Mol E b LA — & g s . %A &
S RBERBEET FESNTT WAR 1S XA L LY, FRET, ERKER, Bk 15 il
HBAEEFM ., AR T 4 4 MR B B AM B35 S 16S IDNA T2 AT bt sk st E AT 0 K &
., RPEA 15 —HRMB K % 0 H (Pseudoalteromonas sp.).

KA

hESES S917  TEHRIRAE A

AR, XTERFRAEE FEAM B R A, MR fEE
FUEE, HREE . 40D B M AR SR AR TE
R e E b kR E 2R K (Zhang et al, 2014; Joshi
etal, 2014), JRGRIEGAKIRTE T H WHAEY), WS35
xR R G & 0y e R IR B AT 88 9 B (Vibrio
anguillarum) (XB ¥k 2%, 1998) . W4 4k [C 9K 4 (Vibrio
harveyi) (Liu et al, 1996) . &l & IfiL 9K & (Vibrio
parahaemolyticus) (Joshi et al, 2014). % ¥ NG (Vibrio
alginolyticus) (Lee et al, 1996) F1 €1 3 9K & (Vibrio
wulnificus) (Alapide-Tendencia et al, 1997)%

T %) 7K 7= 3% 5 0 4 20 T P s 4 o 3 K
PUER, IEK, RIS AU R A S S 200
MR, TR | R IRIRTE 2 )t
T3 B IR A AR A 25 - #1%5 (Alcaide et al, 2005), &
I, SR A A BIK T FRGH I F B T R K
973 5 BT SR — AT o X R R A K AR R R AR
LR (Das et al, 2006) . ZEfAFT 1 (Ziaei-Nejad et al,
2006). FLERHTH (Immanuel et al, 2007)%, A LA R

BEXAERE; FRE; NE; WEXR
XEHS 2095-9869(2016)03-0085-08

PR IR, DU TR 58 A AR, kA SR

AR S AT A 8 B — X MR 5 B v 43 B —
X B AT W R AE TR RO AT, FF5E Tz s pu i ik
X2 MRINE RS ITRCR , WAV T A AW 2 2
P, FFRBEAT TR MM E o BETEEE A AT T KR
SRSRB A i R R AR SCFF

1 #RERFE
1.1 LI

BRIRR 2 1P PLANIEE X R (Litopenaeus vannamei)
WA F 1L AR D e S\, TR R R R S K
(5.0£1.0) cm, FZULEGLXFIFFEIAK H(2.0£0.3) cm,
VU 0 ()X MR 55 5 247K R R (28+1)°C, MK EREE
33.0+1.9, pH{EN 7.7-8.1, 5 M(5.86+0.44) mg/L.

7 328 BN A 75 0 TR FH A 75 T 930 Ry BB IR | I 4 I
A« RIS ISR o A IR 20 51 A 5B L 5 e
JNEE . FE KB (Vibrio diabolicus) . X CHREE (Vibrio
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campbellii). FF4N9RF (Vibrio natriegens). M 7GR
(Vibrio brasiliensis)f4& HUK# (Vibrio rotiferianus).
IR TR AR S S B R

12 EHRRESHTEAN

WAL T 17 AL ST L V155
EARIRITT . LA 1545 M KT FE0 T, T
BORBEIOR G B, IR ARAP 1 5000 . (2B
PFF . BOKFET 22168 FAR LRI 4B 201L 4RI
1 T 255 A BRI VR A 1

1.3 HEHEmEE

Z M AE (2005) 1 71, I AL S B8 IR |
W 2 FCOICER DA B RIS ISR B 20 e Fh 1 2216E {4
iRk, 28 CRERIRAEEFF 24 h, FHIC B K i 78 Ak
JER 107 CFU/ml B TR, 43 3Lk A T A4
FHEFAPRIOEfL 24 h TFIfE R, mA T Lk
A F(REBE A 2001), WSIAERG S, T 28
CEBRE MBS 48 h J5, AP X2
B A B0 T A I X B B X, R 3 AT

14 HREHIEICRNE

SR TS AR R VI 2 HE 0 DA A R AR, LA D B
Z M55 (2010), FHTCRAR T 7EIR R 689N . 1h
A PCAER LA S s 1 s o] 9 7 pl b S5 B B iE 4 Fr
BN 6 mm WICHIEACH, 17 W 3848 L4y 5l
A S ul BOREBUE K& BB (M A 2.50x10° CFU/ml), 75
PRI 5 pl REEFE D 2216 WARES 3235 R 23 4}
M BN 3 ANEE . B 20 min 5, BAEIR
Begegtivh, 28°CH B B35 24 h MBI B R+
TR S IR A B P AR, SR BOE YA AR B0
R I /N B E IR AR, o L ELAE>20 mm [ 8 5@ 17
FROR, bR e++7; 11 mm< HA2<20 mm K
PRAEMRESCR, fridh“++”; 6 mm< HA <11l mm
MRS IIRRCR , fRidhe+”; EAR=6 mm i 4G
RRCR, tmidhe -7,
15 REMERENNE

FH 10 150 BERR BRI RSP RT R (1) K IR (B 4 VA
4 2.50x10° CFU/ml), k5] 2.50x10° CFU/ml.,
S 148k, vEHBSYNE . vh 4k oI K m I
SRNPE MR R B, TEAT 45 0 R A R TR VAR ) 00 T S 65
B 4 5RIEAR A, HARIEFI A 2216E WK
TR A AR, BASEAR 3 AT, T 28 CIEER:
TR E R 24 h, IR TG O . S B2 0 55

QO HIE Tk, “+FmAME G, «
AT
1.6 HEEXEMINENFERSE

2% LAWTIE, BORBERIRSHTE 73 508 4591
[N NI N7 N7 AN N I ) Y N
PU IR A5 HOICR BEAT S5 HURCR 20, AR A1 1 1 )
RANIHANEROCR, MEBCRZS IR 1.4 BBE

1.7 EHRREMEXETEN

171 EAFAFE IR R 15 4. FHEXT
HEZH A28 O R, BHAAE T R I PR AR S 30 2 o B
TER— R IR S T A A FCAR B, 25 OGR4 N PBS,
W TR I BT & S A S O DL FH PBS R R AR 1.29%10°
1.29%10%, 1.29x107, 1.29x10°, 1.29x10° CFU/ml &
SAMCBELL s BHEXT HR AR B K 2.38% 107, 2.38x10°,
2.38x10°, 2.38x10* CFU/ml 3t 4 N BEAL . R T HE
LR ST T i, RERIESTR AW 50 pl, R4l
XTUR 12 B iRXgeiiE], BRIERSRME . W5, oK,
ICSEXTHRAE T ME AL, YR MR 14 d, GEitxtiF Bt
FET-%, K] Reed Z5(1938)M0 7 i1 L EULH &
(LDso)o RTFET X HRHEA T fiff 1) R R AR 19 43 B8 455
1.7.2 aRgE RPN R 15 4. FHYE
o HE A RIRE 7K X B2, BH P X B 2L ) BT Rk R S 6 25 0
B URAT 0 — R X U5 D B A 4 QIR o 75 DU P o
ey 2k TGN B A T i ) 85 0 YO i P 7K 0 ) A B
1.76x10%, 1.76x10", 1.76x10°, 1.76x10°, 1.76x10*
CFU/ml 3t 5 M BE K2 1.10x10%, 1.10x107, 1.10%10°,
1.10x10°, 1.10x10* CFU/m1 3 5 My FF . YLK iR
WL, FAXTIR 15 B Mmook, &K
EH P . W5, O IRAE T AR, R S LK
96 h, ZEitxfdF RIFFET-%, R SPSS 16.0 1
496 h FEHIEWE 96 h LCso, XF LT X WFHEFT i 1)
VBRI BR 119 73 B S

1.8 HHREE

181

R

16S IDNA 57 5 b ab B % S & B H#7 ik

2 AU SOMEZ5(2005) 0 B 41 16S tDNA 31 .
WY Y= Yac i il R Je R TR BRA WY, i
13 ¥ 9I7E GenBank #4872 Hh 41 F| BLAST 47 [m] 544
FoxT, S EIRPEESGE T 51, #IH MEGA 5.0 #E47
L G E S A R G KB, A o S
R B 43 2 HA

1.8.2  Zmih A B NS Wy BR AT %2 ik 4 TR 4> 41
JHL A 7 R ) R L9 IR MIDIT 2 7] (3 ) H2 4R A s v
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LAy, SIS RGN A 3E E Agilent 6850 B AH
CREAL, AT R MIDI 23 7T & 1 40 1 4 40
JE W R 25 5 K o Bt REE(MIS) .

2 #HR

21 EHEmHE

MR AR ST e Sl L T as syl | 195
FRIRTT L WTTLHTIN 745 B X IR IR A b, S e i
R 11T BR, U s e 21 1 PR3 A5 | i

4
B

Inhibition zone

25 AR R
Blank control

V.anguillarum

A LGB AR ol B 4 AT H5 B/E R bk, g
1 20130825 15(FH FREA#E 15). 1% 408 H il L BE T
—ZE XTI SRS I, B RRAE 2216E AR L O & T 2
R, ST, HEEERYAHR 1 mm, PEAG
E, FHWR 15 RESROAEITE . W4k FCHR R AR I
IREE A TR 8T, SR BT Bk 3 AR B
T B B A2 43 94 (34.9040.36) mm, (25.74+0.17) mm .
(13.07+0.39) mm, W& 1 fR, 455KV, wbk 15 %
1085 AT BT B M 2 K R L R P B0 B AR (), X R
I BB 00 R SR P A () o

BT TR 15 X8R OIET | e 2 DGR R I V2 1l K e 410 o CR
Fig.1 The antibacterial effect of Strain 15 against V. anguillarum, V. harveyi and V. parahaemolyticus

2.2 HEH 153 3B RRMNERE

WEE 15 KRR EERR R, AN [R)Fi BEVR BE 1) A&
B T B T . WA ZETCOIE . R 19K T Y B s
W RE 48R 2.50x10° CFU/ml. 2.50x10° CFU/ml .
2.50x10° CFU/ml(Z 1),

2.3 FEHk 15 X EMIMENBERRR

Ve A0 | 3 B OIRR | B SR AT | Sk TR |
R ANINE . VIR A RO, Bl E R 15
XA PEROR, SRR 2. S5 BoR, kR 15 X7
PR ) B — 8 B PLROCR, (H 30 R BORATAE 22
gl o Xt HAM TR B /N EAT G, b A A e ok
8 T 73 31 2 B2 VO IR AN 48 RO, R B 90

R IR A SR , AL SR I - 1 v oI 410 7
R /INGER 2)0

24 HEHRHEYREMEITEN

S X R 22 R R Y T BT T R EE R LK 3,
WREE KBRS 41 S 4 (1.29%10° CFU/ml 55
1.29x10° CFU/ml)H) JLAATEXT IR, £ 24 b J5 HF 46 1 B
PETT, XUME IR, ShE, AN IRE, XF
T UL PA) AT JBR B A 1 7 200 BT 110 5 S, A TR
PR 1S AR, ZH 4 K, ZAXTEFRSET- B0k
FREE o BHME XS BE A 4E RO S b, =k A
(2.38x107 CFU/ml)AYXFHFFE IS 24 h NFIET- 3Rk
91.7%, RERMAFBRAR L, BN EY, Bds

®1 AEREEKk 15 REBHNERR

Tab.1 The antibacterial effect of Strain 15 in different concentration

FEPUE M Concentration of antagonism bacteria(CFU/ml)

f575 A Indicator bacteria

2.50x107 2.50x10° 2.50x10° 2.50x10* 2.50x10°
#B3NE V. anguillarum T N n n _
M4 [CIRE V. harveyi + + n _ _
Bl 1M INE V. parahaemolyticus + + + - _

ERRNAMETEE, - FR B ME

“+” means positive bacteriostatic activity, “ — ”means no bacteriostatic activity



88 ook B

37 %

P2 BBk 1S PRI . WA . BEROIE . PCICORER  F5A R . O 7 I R R I 0 8 R
Fig.2 The antibacterial effect of Strain 15 against V. vulnificus, V. alginolyticus, V. diabolicus, V. campbellii,
V. natriegens, V. brasiliensisand V. rotiferianus

&2 Bk 15 XIME R ERR

Tab.2 The antibacterial effect of Strain 15 against vibrios

A B P AR RR
- . Diameter of inhibition  Antibacterial
Name of bacteria
zone (mm) effect
o
ﬁMJs%@ 14.98+0.13 +
V. vulnificus
Ga .2l 10.07+0.09 +
V. alginolyticus
JEE VRN T
10.930. +
V. diabolicus 0.93:+0.08
RN ) 14.05+0.17 +
V. campbellii
- .
ﬁﬁ’éﬁ]?ﬂlﬁl 13.06+0.11 ++
V. natriegens
EE?J[&_EI _ 24.08+0.13 A
V. brasiliensis
A IR 23.00+0.12 R

V. rotiferianus

X MR 748855 o T BET X MR JIL PR R B i 44 7 448 1 1Y)
STEEE, WoRIZAH R TE A A ICIN R o 1
6], BAPEXTHRLAXTURTCAET . kR 15 5500 4k [ R 1
SHIERGL FLANIEXTHR Y LDso 4390124 2.63x10" CFU/ml
59.21x10° CFU/ml, —#FHH2% 28.5 1%,

FHPARE 15 Jeh 2 (G IR IR YT HE, &40 8
FIPET-Z5 LR 4, SR, Sk EE41(10° CFU/mI)
FIXTER, 7ERE 24 h J5 PG BT, XFHRE R

&, mWE, Y XT RS SRS o X AET XU 7 i
HUFT IR ZEAT 40 1) 7 B 28, Wbk 15, PR ZELCN
[t PR R s P A | [T A R PO RE RO
TCACT- G R, I RE 15 S54RI Y 96 h LCs,
I3 270107, 3.50x10° CFU/ml, Mtk 15 A9 LCs
SEMAERINE Y 7.7 £ 0 £5G 7 A PR gL i g 2521
N, IR WRBERRR 15 BT URS, Bl W20y
I AREIR , 2 BH I T bk X o SR EL A PR 7 ()

25 HHREE

251 16StDNA 53| 547 bext B 2 X F 947

PCR ¥4 ¥k 15 16S rDNA, 3575 1359 bp F41,
Bz P 51358 5] GenBank, [ 31 % 5%5 4 KP757027,
2 BLAST HXFAHT, K BZ R 5 A8 058 B i
(Pseudoalteromonas piscicida JCM 20779)1) 3% 4 % £
Al [FEMEE 100%. 35 BB SC RS BRI i 2 oAt
52 RIS AT R 16 #R4UFE 16S tDNA 741, #4
RELBR, 2R 3, HERHZEER 15 A—RE
2 45 AL 1 & (Pseudoal teromonas sp. ) 41 4 .
252 WM BRERSN WK 15 2RI
P& AR SRR (0 3% 20 BT 45 S UL 4, MIDT B4 28 Fb X 4%
RN 5 fin. 16 TSBA6(6. 10V IE Y, %K S5
JUK 75 25 {15 38 25 B T (P tetraodoni s) Fl 7 SR {5 28 45 B
JfL P& (P. nigrifaciens) AR {BLEE 43371 iy 0.595 F11 0.516,
BT 0.5, 455 Hibk 16S rDNA FFHI L /25 5H, 4
B RE 1 T AR A2 %5 B0 i T (Pseudoal teromonas sp. )
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®3 FLMEIIFANTESTREREENK 15 RERMERHIETE
Tab.3 Mortalities of L. vannamei infected with Strain 15 or V. harveyi by injection

[E5E7 S PR TR BUERIDOE I 4 ES IR AWi BT R B
Strain Bacteria concentration (CFU/ml) Shrimp number(ind.) Cumulative mortality(ind.) Mortality rate(%) LDso(CFU/ml)
AR 15 1.29x10° 12 12 100.0 2.63x107
Strain 15 1.29x10° 12 10 83.3
1.29x10’ 12 6 50.0
1.29x10° 12 0 0
1.29x10° 12 0 0
I Ak FC IR 2.38x107 12 11 91.7 9.21x10°
V. harveyi 2.38x10° 12 6 50.0
2.38x10° 12 4 33.3
2.38x10* 12 3 25.0
PBS 12 0 0

F4 AMEMHALREBRLER 15 FKRERITEEHETE

Tab.4 Mortalities of L. vannamei infected with Strain 15 or V.harveyi by immersion

[ DA B T RERIXTHREL E S ]am FETR 96 h Itk &
Strain Bacteria concentration(CFU/ml) Shrimp number(ind.) Cumulative mortality(ind.) Mortality rate(%) 96 h LCso(CFU/ml)

Hitk 15 1.76x10° 15 15 100.0 2.70x10’
Strain 15 1.76x107 15 3 20.0

1.76x10° 15 0 0

1.76x10° 15 0 0

1.76x10* 15 0 0
R RN IV ] 1.10x10® 15 15 100.0 3.50x10°
V. harveyi 1.10x10’ 15 10 66.7

1.10x10° 15 4 26.7

1.10x10° 15 0 0

1.10x10* 15 0 0
#E7/K Sea water 15 0 0

100 Pseudoalteromonas piscicida JCM 20779
64 2013082515
Pseudoalteromonas tunicata D2
100 72 Pseudoalteromonas spongiae UST010723-006
Pseudoalteromonas ruthenica CP76
63 Pseudoalteromonas citrea NCIMB 1889
50 Pseudoalteromonas sp. BSi20480
— 08 Pseudoalteromonas agarivorans S816

23 Pseudoalteromonas sp. BSi20311

Pseudoalteromonas haloplanktis TB25
Photobacterium leiognathi subsp. mandapamensis svers.1.1.

4100': Shewanella decolorationis S12
98 Shewanella sp. MR-4

100 Shewanella violacea DSS12
E Shewanella piezotolerans WP3
53 Shewanella woodyi ATCC 51908

Alteromonas macleodii AItDE1

—
0.01

K3 KHE 16S rDNA FEPH SR £ (Y Bk 15 5 AF T 7 bR ) R et AL

Fig.3 Phylogenetic tree of Strain 15 with other similar strains based on 16S rDNA sequences

TS BT RN bootstrap S HFER, 1000 IREE
Numbers at nodes indicate the percentage of bootstrap support after 1000 replicates
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Fig.4 Gas chromatographic diagram of Strain 15 whole cell fatty acid

K5 Ek SEMEEMBRHISEEBEEESR

Tab.5 Identification result of Strain 15 based on gas chromatographic analysis of whole cell fatty acid

k95 Strain number 4 JF Database AU Similarity index SR 44 FR Entry name
15 TSBAG6 6.10 0.595 Pseudoalteromonas tetraodonis
15 TSBAG6 6.10 0.516 Pseudoalteromonas nigrifaciens

3 it

2SR B M B Ol 24 GBI . APRANET, E AT,
CLR I 30 AFIOR F 0 1 15 5 2 B v i A0 7
TR A2 %5 BA L I (P, haloplanktis ATCC 143937 4i%
JB B A (Gauthier et al, 1995), {5382 S & 7E
WAz, BRI TR SUE MG RN, AR
T A b R A S VR A BE LA A #E (Skovhus et al,
2004), /BRI EM L, RIE-ERX5EK, 4
R AR TR P B R 7 R B AR 2 R
AMEYE Y, B B4 (Longeon et al, 2004) .
PUETE (B, 2007)FIABE(HL S, 2008)55 15 M ;
MA =R R B - RPREE . JLT TR . 48 3R
fitg . ARG A TS P, X IR B9 T 37 1 48 3 (Bowman,
2007), TEBHFASRE T HAREZNIEN. AUF5R
AT HR SR 58 A 5T 43 B B IR B S DU R 15 RIS — Rk

AR B TR, PR3, XF 2R K SR 5E s i [
I EA PG 1. K 2),

TEZK = FRAE I 4 TR 18] 0 35 B4 o 4 il 7 5
SR I T R O A B L2 1 iikiE (Balcazar et al,
2007; Leyva-Madrigal et al, 2011), #F58 &M, 524
PUTR ™ A= 40 B 40 5T R A8 2R AR s i B TR A G . R
TREHMEMRE L, 2450 KM HEEA T
T EME , 250 A3 (Montipora aequitubercul ata) H 43
B A B B EE (P, flavipulchra)fE i 4 4> 5
60 kDa BYPLE R, X i H 4 7Y AR % 3K T PR
(Staphylococcus aureus) H A 58 T 1% /1 (Chen et al,
2010). MBPA F 438 g — R SR B X153 REAS 41
WrFHih 87 kDa MBI, IR FIXT AR
JoR 5 Jir K Z2 b #2155 st oI B 34 LA SR A R RICR S 18
REASHE = DL 2R A AR BT % (Longeon et al, 2004), EH 42
(2009)" T 7K SR FE BR8E v 43 B 110 % A0 5 o T

1) ERAZ. WAL JGL 70258 M HANTE TG PRV B o B Al AL S PR BT ST, i IR R 2 05 A 2 18 5L,

2009, 4244
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BN YA, HAZ X SR8 s 2 e i, e
SRR G B 35 I ARG RN L o A 9 40
IF M E RS B AT 15, RPN R R B 4
FIFEHUVE T, (HHEPTEPLEA A fR A

Xof WR 35 A e thE SR el 22 5% 1 SRR =, AR
Z N TR R RE R, 22 ML SR B X R R AR L BE TR
(Kumar et al, 2014; Joshi et al, 2014), T 4 CH
AR IBIG I, R 26 A O3S BorE 2R 7 i
FLUHBE T AE A T2 W 5 06 R A AR R R T ) 2
— o MR AR R, A 2P B T XA [
s JE LA RS PR, TR A SR
{E A, & IR EB A R (P. undina) % 3248 A28 R P — &
FHow P (Pujalte et al, 2007). E NP MR, B
PR PRI 5 R SR A I S 50 e (R A, 2006) K28
Fe A HE(E BN, 2006), ASHFZE X B/ B bk 15
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Abstract

Vibrios were common microbe in marine aquaculture. Most of them such as Vibrio

anguillarum, V. harveyi and V. parahaemolyticus etc. were opportunistic pathogen to aquaculture animals.
In the latest years, shrimp culture worldwide was subjected to heavy economic loss which was caused by
V. parahaemolyticus infection. In order to find a high effective and safety method to control the serious
shrimp vibrio disease, instead of using antibiotics, screening and using probiotics is a promising way. In
this study, a strain was isolated from a shrimp pond and designated as 2013082515 (Strain 15). The
antibacterial effect and minimum antibacterial concentrations of Strain 15 were analyzed using V.
anguillarum, V. harveyi and V. parahaemolyticus as indicator bacteria. At the same time, the antibacterial
effect of Strain 15 against other seven marine vibrios including V. wvulnificus, V. alginolyticus, V.
diabolicus, V. campbellii, V. natriegens, V. brasiliensis and V. rotiferianus was analyzed. Biological
safety evaluation test on Strain 15 used as probiotic was conducted by injection and immersion challenge.
The results showed that Strain 15 had obvious antibacterial effect against three indicator bacteria.
Furthermore, the strongest antibacterial effect presented on V. anguillarum with an inhibition zone around
(34.90+0.36) mm, the second largest inhibition zone presented on V. harveyi around (25.74+0.17) mm;
The minimal inhibitory concentration of Strain 15 on V. anguillarum, V. harveyi and V. parahaemolyticus
was 2.50x10" CFU/ml, 2.50x10° CFU/ml, and 2.50x10> CFU/ml respectively, and the antibacterial effect
of Strain 15 against other 7 vibrios were obtained in different degree. Data also showed that Strain 15 at
high concentrations (injection challenge 1.84x10” CFU/ml, immersion challenge 4.17x10" CFU/ml) had
potential toxicity to shrimp. In order the identify Strain 15, both gas chromatographic analysis of bacterial
whole cell fatty acids and 16S rDNA sequencing were employed. The results showed that Strain 15 was a
Pseudoalteromonas sp. Results from this study could provide technical support for developing biological
agents used for preventing vibriosis in aquatic animals.
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