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WE: IR — AR 535 MU 2515 Pseudoalteromonas piscicida (7 F% B Ak 2515) 78X iF 32 58 b i B o B 80 R,
LIS ST (Vibrio anguillarum) 87~ i, DU IT R USRI R HE R NS, R4 HEMRITLE, BT EE
2515 S5k EHHSSOE R, WEWES SN 10° CFU/mL, 10° CFU/mL. 10° CFU/mL. 107 CFU/mL A9 kE 2515
SN E LR IR, VRN T IZE R RS PO . KA 10° CFU/g. 10° CFU/g, 107 CFU/g, K 10° CFU/mL,
10° CFU/mL . 10" CFU/mL A Bk 2515 43 53148 I 80 % MR ADRL R SR 88K A oy, 925 FL44 35 % IR (Litopenaeus vannamei),
SYMET HERR 2515 ok K A4 R XF SR g T 40 R AR I BT R X A s I I R R G R . 5 R R, A [ 6 I R sk
AT bR 2515 Bl Sopr i R R AEE X R E R, S089NE TR A B F:mF, WIE 10° CFU/mL J 107 CFU/mL M7
Pk 2515 XoF 68 51 BT 2% 0 H 3 1 0 BRI A o A HR R N BT AR 2515 ¥R BE 10° CFU/g & 107 CFU/g I RS 1 35 AR X A iy
T8 A B0 (P < 0.05), #2304 IR SR A B A7 05 26 SR FH B 1.5 F& (V. parahaemol yticus) 2, i 7~ 76 4a 4k v s Jin
Bkk 2515 HRFEE N 10° CFU/g — X UFFE T R AR, 9(43.3£5.8)%, &I 9N YA SRR 35(53.7£6.2)%. &5
SRR, TEPRIAN IR B AR T B8 IGE B B (R AR 2515 KRB SR 5 LN [ X IR P B I ISR B (R BE F7, FRAR X IR
T P AR AR . ARBIFIT 45 0 A R IR IR B N B A P B s 4R L T — Rl AR S
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(I fERR A e, ZhFRFEXTIR . 2 DR Rl 2 %
7 P 2 JR e SR M R 1 s i 10T Sk 2 e B
YK FE J% (acute hepatopancreatic necrosis disease,
AHPND) & i #:77 pirABvp 3 A [ 5IHE 51 e il —
FEYN TR e, XS FNr T 38 PN A [ 58X MR
SR T E R FHRIY, T 580 AHPND
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AR MU 2515, S MR 43 35 1
— MR RSP, TTAE R R B B AT I
PO 5 P U8 oF ot o iy 40 AN B A I 3
FHF X IR E s R0 U AR R
T HETZ R A X R IR E N R, AT X
B TE FR A K AR P PO 2L RE, 0T TR T
XoF BR % B A AA B T B AR Ak Hh ) L RS, DA
TR 2515 TESRGE R 3 B 42 b i A AR AL HE e
WA

1 MREFE

1.1 SRIEHR

1.1.1 KIS FER  SCUR H ALANEXT IR [ LR H
MRBEXTHR SR8 7, R B KK (5.440.6) om, {KTE
(2.2+0.7) go SLEHTEFR 7 d, HWIS 11K, #oK
30%, HEME 3 K, BMEEXTERMATE R 3%, FR5H
WM K 26~29 °C, EhPEF 32, pH 7.8+0.5, 4L
Ao

112 KWA®E AOECERME 2515, 6851
B (Vibrio anguillarum)3101 F1 &l & 1f 3K 5§ (V.
parahemolyticus) 1002 4 k1 #5256 28 /3 B AR K
1.1.3 H#k 2515 X BERAIFIE  PREBUSL)E 1
Bk 2515 BB T5 A TR 2216E K23k rh, 28 C,
150 r/min $£ KRG 57 24 h 5, AR AR L0 E & B
WOR I, 0 & W N T EC I iRRE, 0 & R
6000xg &.L» 10 min, & 5, UUEF PBS Z& b
WER)S, MR R 1x10° CFU/mL HE#
= H

1.2 fEAMEH &

A4 3 0 R R R B, 4 R K
SE-0. 1x10° CFU/g. 1x10° CFU/g. 1x10" CFU/g %
INGERE 2515 LBEREW, L 1% BERRAN R Zh &5,
FB LSO R ORL AR, BT S O 4 CORAE o
1.3 E#k 2515 FEAIMNEEDRINEEERRE
B
1.3.1 FMsSMNEMEMRIFE RIS ST
Mokl bR 2515 MAh =40, K Hitk 2515
BeRPF 2216E &M |, 28 CRiFRd G, ¥4
T 2216E WilkKiF=3E, 28 CHiFE 18 h J&5, HL
0.1 mL Wtk 2515 WRWKHA A TROE S A

TCHBEFEACH b [, 28 CIHIREE SR 36 h Jm, HX
HPAUH PBS S0P BOAR E IR ETET
K, WHET 1.5 mL 25045 il i b B, Ik
J¥ 1.3x10" CFU/mL, BU#EW 1.5 mL, 4 CE .0
(12000xg, 10 min), F¥EMWZ 0.22 pm fLAZM4H
B AR IR RS IR T 1.5 mL O O
W4 CHERUE . AR TIZ B IR, Tl & H
T

132 MAFEEYRPEE B 131 Z0EKR
FATEIR, FHPBS Z2vhikik 2 K5, /10 mL PBS
R b B, AU E O 2x10° CFU/mL, Fl#
U 20 A R ABE R 10 min (150 W), {8 15V
o BIEEREZ 0.22 pm FLA A B I8 25t Ik
BREA, ROZRAS AN 29 .

1.3.3 HE# 2515 RBAIMLEY IR EEEE N
X B 100 pL B89 R (B 107 CFU/mL)
YISk F 2216E A b, I A= Hubh A B 37 3k
EEREAT 4 AL, Hod 2 AL BIIA 50 pL E
BE 2515 N M AMRE S, 55 2 LAl A K 8

ZHiEZE RN 1 mg/mL) K FAEX I, TG PBS
SF R R BAYE R IR, I 3 NFEAT, 28 CHEgR

24 h, SR 528 SR P P B B KD

A B B =0 AR A A AR
1.3.4 Tk 2515 AL
T e ST R o B2 TR €A 5 G2
LS8 OI I 45 7R B (M 107 CFU/mL), 16 Fhg
A RAGHACR (R DS TR R R W, My
MR 3 44T, 28 CIEERGFRAIGIE 24 h 5, R
FH 5758 SO0 i B0 TR P AR . AR PR AT B
TR A B 2 T L ) 24 SO0 40 R vk 1 0 R
it AR e 2
Bk 2515 U AE  MEWIFREUHT R Z (W T Sigma)
0.1 g #&F 1 mL PBS ZZohiirfr, Bl 1x10° pg/
mL., 2x10* pg/mL. 4x10° pg/mL. 8x 10> pg/mL K
1.6x10° pg/mL 5 MR, [N, 455 8l 4 4 10 B ok
2515 NS 2. 4. 8 J 16 f5t R, S
1.3.3 Jrik, VIBBINTE Jds i, I AN R B vk
JE B RS R MR 2515 I AN R BT ESCR L 4
BRI OS50 T, bk 2515 0SB s
REMIXTN KR



578

TP A AR AR SR MTE 2515 BOBTIN G RICR B A0 %] MR 57 58 A 1 905

1.4 ¥k 2515 3P EESNE AIFE X KB R

MIEFEFE S R K (pH7.4 . #2255,
B 8x10° CFU/mL, B & 4x10% CFU/mL),
Se AR AR g bR 2 2= 5, SRJE R KR 1 pm IE
BEVEA Tt g, B i K, PR8I

B 500 mL =500 18 4>, 43%1)m 300 mL
REPRUF- W FRFE K AR, WSINTERE 2515, AR
4351 10* CFU/mL. 10° CFU/mL. 10° CFU/mL
& 107 CFU/mL, EEMHERINTE A 10° CFU/mL
(B ONEE, 5] B 15E E AU INE AR 2515 A (R
10° CFU/mL) &% {7 8 9 5 41 (7 J¥ 10° CFU/mL)
R 2515 589N G R IE H 5 R, M4l
3ANFAT, 28 °C, 150 t/min B335, 7E 1. 2. 3. 4.
6 d BUKFESA 511545 T 2216E “F-H Sz TCBS ¥4 I,
B 3 AT, 28 CHEIER M PR R RE,
FE 2216E PR Ge it s bk 2515 B Ve (PR 2515
FECPEVE) . TCBS V- 5t 118 5 B 7% £ (R 1
2515 7£ TCBS A EAAK).
15 MNNFELRHERBAEERE

WHGBEE 7 A, HA BN 34, 45
NS HE R 2515 WREA 1x10°, 1x10° K& 1x
107 CFU/g falkl; /KRN 3 4, FRAK A3
Bk 2515 BIMILR U N 1x10° . 1x10° & 1x107 CFU/
mL, {7E ST 4R B e Ff— vk, 6 BRALAS S I B
W, BEMREERR 2515 W 0 CFU/g R9HAL, R4k
B AAPATEE A 1A TR R SR AR FE AT
Fr 58 52 56 FH KR R A ROK AR 10 LR Sk 15 4k 784 1
Fr SR, ISR AR E R, BT
B 20 JRXTHF, R R AR A (R A Y T
1000 F/m).,

Y I R A H AR 3 Wk, IR IR
1) 3%, BRI 8:00 MARIKHSHE R HFZE(E 1
W, BAFRIEWIR AR BK, ESE TR, BER MK
XoF R ) B8 B AR 0 B AEIE AR O, X BE T W X R A T
0%, THEAF R,

17 1% (%) =100%> 55 56 25 o 17105 J2 £/ 55 4%
WG AL
1.6 BE#R 2515 XF FLANIEXT R A7 1E K Fr 5 K (K R
ST SR N E SR &0

SEETFURIE RIS 1. 4. 7 KIE X IR BT

PRGN TR S A, 5 722 2Rk ik P2 O i . 7
XTURSRFEES 1. 4. 7 KBS SL 50 41 Fxf if
YHEHLICER 3 B, fEEBRERY, H 75%0H
K R R AR 5 U XTI I 2, R bR FEE )R,
KSR E, B F 1.5 mL G EPASh, A gE
TRTE 10 £51% PBS 28 P, FHIJC R BIF IS 1 78 4 b
JE, PR PBS 2 vl LA 10 18545 BEAR R, 45 HX
100 pL #5734 T 2216E I TCBS 4R |, f4
VA 3 11T, 28 CHEFE 24 h, St IFitH A
g 38 A1 T A BN IR B R

[F) st BB S 6 21 A6 R ZH KRR ¥ F 1.5 mL JC T
EP 48N, BAEEHR RS 1 RIRE Y Jr ik TR A 2 2216E
H1 TCBS A -4, 28 CH:FF 24 h 5 GE it /K& 41
PR SRR BB
17 WHRERAFRIPE
BIAMMEE RN E  PEGSILEEE 1002
BT ISR TR 300 mL 2216E AR R0
HEE L, 28 CH53E 24 h, ¥ A BFIKR 6000xg B0
10 min, 7+ L3, Ui PBS A I BRIk E
1x10° CFU/mL HY B 2 45 11 .
RIBRELIE  XERFRIES 7 K, M XTERSRE
B S H BEMLBREXTEF 30 B, FRFET/KIK 10 L
MK R, AR R 1002 2, H Ik E N
4x10° CFU/mL, BS086418E 3 17, &4
SEAT 10 BXFUF, T 12 h 5 4% WoaE 41 78 0 3551
K10 L #iks, ZJRRRHK 30%, YL B4
2 KO A5 WA N 4 AR, A5 BE S SR A A AR
], KWt HAEHr, Geit 30 S50 T %R R
SLOG A AR RO RS E S 3 d fE Ak, THREAEXT
Ak

AAXS A7 38 (RPS )= 1-(5 9 20 FE T2 %8 /% 20
JETZ#)]x100%
1.8 ARPEFENEE

AL A 24 b, BUAS IR [R) R B TR AR 2515
PR 1 g 43 RS Ky, A 10 mL PBS 2%
W, B2 h, S pm JERELLE, L UEWR AL
1 pm JERETUE, B 100 pL 3 6476 T 2216E [
REEFREE . IR A I R AR FE TR B R4 28 C
Kidt 24 h e, RIEEOEEMARIES, 45%
TR TEE, JFEPRBUR R 25 8 (0 o i Y5 1700 B
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alifl, FxFH%E .
19 HIBELEBRESGITSH

SRR SR FH Excel F1 SPSS B -4 B i 47140
THor AT, B BOT- 4 {45 HE 1R 22 (X £SD, n=3),
i SPSS(23.0) 53 A 4K {4 %t B Him kA 7 B IR 3 5 2
b, MR R ER, F Duncan &40k idEf T £ B
3 (P<0.05 NN 27 B 3).

2 ZERE5HMH

2.1 Tk 2515 A SMAE IR E S

BIRE 2515 25557 36 h 2 )5, M H A N AN
Yy O B AR (A5 PUSCR UL E 1, AIEIEERE 2515
JH6L R R L A 38 A A B T, R B I LA B
P EARCR, S5 T8 R IR RUR .

1 2 A\
® L \
3 : |
4
Y &
\ /,
\\\\ /

Bl 1 bk 2515 HE P 2 5 90 o sk R
1: NI 2: MEAMII R 3: ##E &, 4: PBS.

Fig. 1 Antibacterial effect of intracellular and
extracellular substances of strain 2515
1: Intracellular substances; 2: Extracellular substances;
3: Neomycin; 4: PBS.

2.2 Tk 2515 FLE AL

DL ST Ry 21T, 43 A 8 I TR Rk 25 ),
GPRLER 1, TR B R KRR NS
biAE R, AT M Ek 2515 MPTETEHE.
Tob R A [k 1 3R D H %o 3 I AT 1 00 R
KN, 18R B BB S MR /N OCR Ny
y=0.1071x + 0.6818 (y N #1 8 & T i XA, x 4
T P A%, R=0.9917), 43 AN Bk 2515
JEL P At TR A B A R R RS, A5 R 2515 B9 A
WA B R E IR R AT mE 2 Fos, H
Pl 2 AJ LA SR AR [R) BT PR ASCR B TR AR 2515 it 58T
RR RN KR

®1 BIEMSURMELYFE

Tab.1 Screening of sensitive drugs for Vibrio anguillarum

25 R UCE) 1 P B 7/ mm

PUER A

antibiotics Et;i/tf;z inhidbi?tritz)entezrone sensitivity
ZH & Bpolymyxin B 300U 14.9 S
A FFE chloramphenicol 30 14.7 1
FHHEZ penicillin 10 0.0 R
ARV AL ofloxacin 5 7.3 R
HE ZE neomycin 30 21.5 S
Z VP E doxycycline 30 0.0 R
FAREEE kanamycin 30 21.1 S
1% % erythromycin 15 0.0 R
WRFLPEAR piperacillin 100 18.0 I
KAUBIE ceftazidime 30 19.8 S
Sk cefazolin 30 0.0 R
SkfamkaE cefuroxime 30 15.5 I
SkfURER cefoperazone 75 20.9 I
WK MERR - furazolidone 300 11.0 R
KiEFRZE minocycline 30 12.5 R
R A norfloxacin 10 0.0 R

TE: R FMEY, 1 B0, S k.

Note: R, I, S means resistant, intermediate and sensitive, respectively.

80T o mmsimnan

70 intracellular antibacterial activity

60 | —— HISMDEE R

extracellular antibacterial activity
50 |

40

W18 & R/ ug quantity of neomycin

0 1 1 1 J
0.1x10"°  0.6x10°  1x10°  1.6x10"°  2.1x10"

HHBEEK cell bacterial number

K2 FHFE T ITREBOR A0 T Rk 2515 Ko
LI ORI SES
Fig. 2 Relationship between the cell number of strain

2515 and the quality of neomycin under the same
antibacterial effect against Vibrio anguillarum

2.3 AREREE 2515 385N H R TR
AN B bR 2515 588N LR %5, X8
I RS PTROR WA 3, IRARFEMIE 3 d, bR T
107 CFU/mL ¥R FEA TR Ah, Hofth 4% 20 b i bk
2515 WIEW R E RS, 2RS4k A
TR BILEFRNEE 1 KIFUR, Wtk 2515 N
10° CFU/mL 5 10" CFU/mL [ PiH b, #8l5k
JE (R R ERCIE 43 538 31 (3.49+0.20) CFU/mL 5 (3.59+
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0.11) CFU/mL, ¥ @Z KT 10° CFU/mL (5.02+
0.16) CFU/mL . 10° CFU/mL (5.06+0.25) CFU/mL il
X HR2H(4.96+0.16) CFU/mL (P<0.05), 2 J& WA %
B, B 6 R v v B 4 v 8 I ik A
{E3%%(3.91+0.14) CFU/mL 5(3.64+0.19) CFU/mL,
i E KT HAb 41 (P<0.05), Widla] 2 %A W& P>
0.05), & kk 2515 %)% 4 10* CFU/mL 5 10° CFU/mL
AL 5 a8 N R LR IR 40 2 KA, B8R £
TR T RE, ZJa el TR, 7250 3~4 KA, Bk

PR IR, MRS 6 Kt MBI
B, T ZE VR B P X (B 23 01l 1K (4.99+0.09) CFU/mL
H1(4.66+0.15) CFU/mL,,
2.4 AEIREEK 2515 3 X 4R 7FiE R 00
Giit IR 2. 4. 7 RS ERAEIE 1 00,
AR RNE 4 FR, WERES B ESRE 7 d
Pt AR R, R4S 2. 4 RI, &SI 5 IRZE Y
TEG R ZERIA B E(P>0.05); 5 7 Kk, R R
TN BE 2515 Wy 10° CEU/g K 107 CFU/g P

—==10* CFU/mL ==10° CFU/mL ==110° CFU/mL wmm 10’ CFU/mL —= control
—a— 10 CFU/mLZH 483 A ¥R ¥ concentration of Vibrio anguillarum in group 10* CFU/mL
—e— 10° CFU/mL41 883K B ¥ ¥ concentration of Vibrio anguillarum in group 105 CFU/mL
—=— 105 CFU/mLZ1 883K ¥ ¥ concentration of Vibrio anguillarum in group 106 CFU/mL
—— 107 CFU/mL4H #8351 B ¥k B concentration of Vibrio anguillarum in group 10’ CFU/mL
—— controlZ1 YR B concentration of Vibrio anguillarum in control group

logarithm of bacteria concentration

BEIAR251 5% B $fE/(CFU/mL)

EAEELEL

EHE

n=3;x+SD |

(%) L () =)}

[\]
BB e B X 4B /CFU/mL)

logarithm of Vibrio anguillarum concentration

—

B} fE]/d time

A 3

Bk 2515 ¥ J3 A5 Ak 0 68 I T A9 Fs Bk SR

T 28 531 ] — s ) B A [ =7 5 3 Y 2 5t 2 37 (P<<0.05).
Fig. 3 Concentration of strain 2515 and antagonistic effect on Vibrio anguillarum
Groups in the same day with different letters are significantly different (P<0.05).
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B 4 Rk 2515 X LGN HRAE 15 2R 52 I
AN TR 28 590 [] — Bsf i) B AS () 7R 3 B 22 5 0 38 (P<0.05).

Fig. 4 Effect of strain 2515 on survival rate of Litopenaeus vannamei
Groups in the same day with different letters are significantly different (P<0.05).
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ZH 6 R A 3 28 0 3 s TR R (P<0.05), HiAth
2H 7] 2% 57 A8 I 25 (P>0.05)
25 &k 2515 X FLAEITER G E N HE BB R
ST 44 Y =2 M

T 3 5] 25 2H v PL iy X6 B g 3 P 400 1 R B
AN BEANR 2 PR, FRAH 1 RS HXT IR
TE P AN B R B I TR R B A 2 7 (P>0.05);
FESR 4 REFSZG 25 %0 B 0 4 ol B A e 25 57
(P>0.05), 1fii X 4 iz 18 I TRT ek B i 25 IR F X% B 41
(P<0.05); 7EFRFARIEE 7 K, YRR 400 B8 &
5 TARDRF P R N AR 2515 VREE 10° CFU/g S28 4
(P<0.05), HAth#5HMME BE2ZRARE, M
Xof FECZH A oI B R A 3 e T A A S e A (P<
0.05), 45 FaIAL R Jiim £H H A Xef 0 M 2 R B R A I
TR R I 4 (P<0.05), 111 7K A4 7% i 26 Bz fa) e %

TIZH %) £5 2H B VB 2% 548 3 (P>0.05) . 45 21
A ADRL T FSRGE K AR TP A N B bk 2515 XL
YR I Mz 18 PN A TR B — 2 B RIEOR, O
HAETERE R a2 LT AR s iy .
2.6 ¥k 2515 3t FLAERTERSRIAKERAER S
B R SN 25 9 B2 01

JLAHEE T B 5 5 1A [ KA r 440 T 50RO B
SN 3 R, FEFRFHINEE 1. 4 RELUKERH
I EOTC ] .22 5 (P>0.05); 7255 7 KRN
PAECIA S AV 6T HE 2 RN ) Ak 2 (P<0.05) o FE SR 1)
51K, WEN 107, 107 CFU/mL 14 2 N2H 4014
BT E T HABA B(P<0.05); 7858 4. 7 K4
21 99 2 [0 200 B0 I 3 25 57 (P>0.05) o SE B0 245
& BH X U 37 58 KA 3l B B B TR TR BR 2515
(R TRV P LA 80 A7 ) SR e K A I R

*k2 FEHEAMENREENARSE. TEEH
Tab. 2 Total bacterium counts (TBC) and Vibrio bacterium counts (VBC) in shrimp gut

n=3; X +SD
i ji /d 451 PRS0 IR S ST I o5 L6 /%
time group (10° CFU/g) TBC (10° CFU/g) VBC ratio of VBC/TBC

10° CFU/g 2.50+0.20° 2.83+0.76° 11.31

10° CFU/g 2.78+0.21° 2.88+0.76 10.36

10" CFU/g 2.45+0.14° 3.17+1.06° 12.90

1 10° CFU/mL 2.46+0.17 2.79+0.38* 11.34
10° CFU/ mL 2.76+0.22° 4.08+1.12° 14.78

10" CFU/mL 2.53+0.14 2.75+0.75" 10.87

control 2.54+0.20° 3.38+0.94° 13.30

10° CFU/g 5.41+1.47° 1.13+0.33° 2.08

10° CFU/g 4.55+6.67" 0.63+0.38° 1.37

10’ CFU/g 5.70+1.40° 0.75+0.25° 1.32

4 10° CFU/mL 4.08+1.86" 0.96+0.19° 235
10° CFU/ mL 3.46+0.98* 1.08+0.32° 3.13

10’ CFU/mL 5.46+1.13" 0.58+0.32° 1.07

control 5.67+1.34° 7.39+0.95° 13.03

10° CFU/g 16.20+6.30* 1.14+0.32° 0.70

10° CFU/g 9.87+4.20 0.83£0.35° 0.84

10’ CFU/g 11.00+1.90% 1.13+0.35¢ 1.03

7 10° CFU/mL 27.90£13.6™ 4.54+0.83° 1.63
10° CFU/mL 20.90+10.2% 3.25+0.82° 1.56

10’ CFU/mL 18.80+10.0%° 3.42+1.00° 1.82

control 29.80+15.0° 13.70+2.00° 4.60

T[] i) B A [ 0 B0 L AR AN ) 2 7 4 6] A4 75 B 3% 22 5+ (P<0.05).

Note: Values in the same day in each column with different superscripts are significantly different (P<0.05).
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Tab. 3 Total bacterium counts (TBC) and Vibrio bacterium counts (VBC) in the aquaculture water of Litopenaeus vannamei
n=3; X +SD
A [a]/d 215 I T R IR B SRBET 5 L6 /%
time group (x10° CFU/mL) TBC (x10° CFU/mL) VBC ratio of VBC/TBC

10° CFU/g 0.06+0.10° 2.83+0.64" 47.17

10° CFU/g 0.04+0.07¢ 2.80+0.99* 70.00

10’ CFU/g 0.05+0.01° 3.30+£1.35° 66.00

1 10° CFU/mL 8.83+0.91° 3.87+1.33° 0.44
10° CFU/ mL 0.28+0.08° 2.50+0.76" 8.93

10’ CFU/mL 21.20+2.10° 3.67+1.52° 0.17

control 0.08+0.01°¢ 2.53+1.00" 31.63

10° CFU/g 5.33+0.62° 6.10+2.29° 1.14

10° CFU/g 4.57£1.32% 10.20+2.00° 2.23

10" CFU/g 3.78+0.63° 10.10+£3.50° 2.67

4 10° CFU/mL 3.83+1.23° 7.13+1.34° 1.86
10° CFU/ mL 4.03£1.01* 8.90+1.90° 2.21

107 CFU/mL 5.06+0.41° 7.57+2.03° 1.50

control 5.37+1.49* 9.03+3.86" 1.68

10° CFU/g 10.70+1.30° 6.90+1.65° 0.64

10° CFU/g 11.70+1.80° 7.47+1.51° 0.64

10’ CFU/g 9.47+1.10° 10.10£1.60° 1.07

7 10> CFU/mL 11.30+1.50° 1.53+0.70° 0.14
10° CFU/mL 10.10+2.30° 1.70+0.99° 0.17

10’ CFU/mL 11.70+1.80° 1.20+0.69° 0.10

control 9.85+1.71° 7.27£3.19* 0.74

e Al — A ) B P R0 E AT A ) 3R 7 4 0] 7 A ik 2 25 5% (P<0.05).

Note: Values in the same day in each column with different superscripts are significantly different (P<0.05).

2.7 Bk 2515 & NLAEXT iR 8l A el & 3R

Giit AR BE AR 2515 B9MDRHEH K iR u
PR RBFE TR, 5 RAE 5 FroR, AIANE G
JE 56 3 R4S S ZH By X i BARFE T R B F KT R
HRZH (P<0.05), ZJEYLAEE 7 K, XHRZH RFBET:
Fi ik 5] (93.3+5.8)%, M HARAET R 4 Hy Tk
RN 10° CFU/g (40, HAET-%(43.3£5.8)%
1 AR T X FRAL(P<0.05) o G5 1152 56 25 AR AF oA
K, R ULE 6, 3 AMEDEHAS A 1A X R 3 5 3
EEN = a NN IR SR S a = E L IR S R |
WE 10° CFU/g —4, RN (53.6£6.2)%,
fR2H J ik iE 10°, 107 CFU/mL WY HI4, {45
BIoH(32.146.2) %, FARHAS N 3 A2 i) Sk iR iR
W 3 AR 2 5 A i 2 (P>0.05) . 45 SR R W EXT
HRERDRE BRI BE #2515 BRRSHE & FLAN IR

it BRI R LS T Y R AL B T, ek v A i
2515 HCRAE ToRIR PRI, Bod kLS 10° CFU/g,

2

£100 R

g n=3; x+SD a y
E 80 a

k5] b §b
£ e
153 5 e
e 401
@- 2 = control —a10° CFU/g
o 20r o R 10 GrUmL
% —— 107 CFU/mL

Y 0 1 1 1 1 1 J
e 0 1 2 3 4 5 6 7

fif[A]/d time

K5 FLgaiexd fF e sV N 5 i RBBE TR
[ 2 531 ] — I 18] B A [ = £ 22 ] 2 57 1 57 (P<<0.05).
Fig. 5 Accumulative mortality of Litopenaeus vannamei
challenged by Vibrio Parahaemolyticus
Groups in the same day with different letters
are significantly different (P<0.05).
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Fig. 6 Relative percent survival against Vibrio
parahemolyticus in each group
Groups with different letters are
significantly different (P<0.05).

2.8 {ABIHEK 2515 A BEEE

VR AT TR N2 TR BE TR R 2515 B GRDERRY BRI, 1
B B RV B, SRR I B T B 2515
SSIRESTS

3 Wi

AR, Bl KSR &, 6 E A
R ™, A 0 B AR s K 7 7R A
5 LN AT 5E A R 2220 B R, R
b S R s R BRI B RS S AR A T R AR
MBI AT, B B i A T m8
A a22, FLA PN A M 56 I I O B LA AR
LFEIMHIRCR, BARAMIERCRIE TN . T
A4 T IS 52 5 B T (P, flavi pul chra) 4 it 21y ot
W B ik —Fh B 15 Pfap A1 S R ELAT P T
/N TG, BEAE I 62 90 1 A= 4 . ARAF
TEEIBERR 2515 Ji P AR A7 AR T P A5 1 B el
AW, TE— 2 v T A 1) 8 5 R 255 SR T
KB URPUE BB RZAOR . WSS R K= 5%
B ) Bl P B T — R R T

W 2 B 40 1R 22 ] 5 AL 5 8 3% 0 T 58
G M EE I E Y B P, Richards 45
TFF 5% & 3 A% £ A1 A8 5 B P 7 Vi /K b 5 I i
FRA K%, ReiE L R MR R, /WK
it o I A TR 0 200 R A 2 AR AT 5 g A

BARATFLT %, K BUE VR 2515 M 9 0= 4 %t g 5K
PRELA AR SR IR, A TR A R SR R
—EWRE MR 2515 X 689N BAT 3 A F5 b
RO W T MR 2515 BIPTRE ML 2 it
PRAL A W S BRI ; J2 75 30 5 0 DA i A I I 1) e
WY BT SE A A SR ACE IR B, ST A
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25 B — AR E R, A
TSNP S PENLRE . BRI BRI EZS G S A5 B
JETH STk, EEGEJLAESE] T mPY, #%
Az T Y 32 BRIP4 B L8 5= ) B sl ™ A= T
fRRHE S FRTE S PRI B ) . e BTN S
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SRR INEE | SRR G T AE %P2, Wang
25 S R o S 0 52 5 0 T R AR T X IR
T N IR B B B, X A A B B AT B
me, G P TR R N S AR . B R
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5k e 25 VR 5 2% B 7 ) ek v R DA R 2E AT
[ (B. subtilis)Flh A< ZF ff T 5 (B. licheniformis)fig
fi% i 2 4 w2 ML IR R IR I 2 1 I T SR e 1) e
AR ERE 2515, KB I BEEHNR e
R AAR v 0 A5 XS R 8% oA AR X M fi 8 P I R
I HLAS IS KA 5 4L E 0% R AR K PRSI Y
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b, I RE B = 5 U (RG] A 1 A7 16 2 A A1 %
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P e LA 75 ZE IR A RS

4 i
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Anti-vibrio effect of Pseudoalteromonas piscicida 2515 and its applica-
tion in shrimp culture

WANG Fenglin" %, WANG Xiuhua®?, ZHANG Yuzhe”, WANG Shumao’, ZHU Na’

1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China;

2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Maricultural Or-
ganism Disease Control, Ministry of Agriculture and Rural Affairs; Qingdao Key Laboratory of Mariculture Epide-
miology and Biosecurity, Qingdao 266071, China;

3. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Sci-
ence and Technology (Qingdao), Qingdao 266071, China

Abstract: Acute hepatopancreatic necrosis disease caused by Vibrio has brought huge economic losses to the
shrimp farming industry in many countries. Owing to restrictions on the application of antibiotics in aquaculture
and the demand for green and healthy aquatic products in the market, microbial control technology has shown
great application prospects in the prevention and control of shrimp diseases. Pseudoalteromonas piscicida 2515
(strain 2515) is a broad-spectrum Vibrio antagonistic bacterium that has probiotic potential in aquaculture. To in-
vestigate the antagonistic effect of strain 2515 against Vibrio in shrimp farming, the antimicrobial effect between
strain 2515 and neomycin was compared using the Oxford cup test method, with V. anguillarum as the indicator.
The antagonistic effect of V. anguillarum was evaluated by co-culture with strain 2515 at concentrations of 10*
CFU/mL, 10° CFU/mL, 10° CFU/mL, and 10’ CFU/mL. To study the application effect, the total number of bacte-
ria and Vibrio in the aquaculture water and shrimp intestines were analyzed after strain 2515 was administrated by
oral and immersion at concentrations of 10> CFU/g, 10° CFU/g, and 10’ CFU/g in the feed and 10° CFU/mL, 10’
CFU/mL, and 10’ CFU/mL in the water body, respectively. The relative percent survival (RPS) against V. para-
haemolyticus in each group was compared. The results showed a corresponding relationship between the number
of strain 2515 and the quality of neomycin under the same effect as against V. anguillarum. Strain 2515 concentra-
tions of 10° CFU/mL and 10’ CFU/mL showed strong antibacterial effects when co-cultured with V. anguillarum.
Strain 2515 concentrations of 10° CFU/g and 10’ CFU/g in shrimp feed could significantly increase shrimp sur-
vival rate and reduced the number of Vibrio in shrimp intestines (P < 0.05). The optimum concentration was 10
CFU/g, which exhibited the lowest mortality (43.3£5.8)% and the highest RPS (53.7+6.2)% against V. para-
haemolyticus. The results indicated that strain 2515, added in feed or water in appropriate concentrations, could
improve the ability of shrimp resistance to V. parahaemolyticus and reduce the number of Vibrio in shrimp intes-
tines.
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