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Isolation and characterization of Pseudomonas putida , a causative
agent of gastroenteritis in black sea bream, Sparus macrocephalus
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ABSTRACT An outbreak of serious mortality among the cultured black sea bream Sparus
macrocephalus , characterized by a swollen intestine containing yellow fluid, occurred in early
spring of 2008 in Xiangshan Bay, Zhejiang Province. Four strains of bacteria, BB01, BBO0Z,
BB03 and BB04 were isolated from the intestinal yellow fluid of the moribund black sea bream
with Zobell2216E agar and/or thiosulfate citrate bile salt sucrose agar. The former three were i-
dentified as causative agents wvia artificial challenge. The 96h LD;, value of BBO1 was 4. 61X 10*
CFU/g bream body weight. The former three strains were characterized as Pseudomonas puti-
da through morphological, physical and biochemical profiles tests and 16S rRNA sequencing.
The three strains were Gram-negative, short-rod-shaped, oxidase and glucose oxidation posi-
tive, gas negative, maltose and citrates utilization positive, arginine dihydrolase positive, ni-
trate reduction positive, DNA enzyme and acetamidase negative. The 16S rRNA sequence of
BBO01 shared the identity of over 99% with those of P. putida strains. Drug sensitivity tests
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showed that the strain BBO1 was susceptible to most of the tested antibiotics while resistant to

ofloxacin.
KEY WORDS Sparus macrocephalus Pathogen Pseudomonas putida 16S rRNA

BB fa 3, HEH B Pagrus major MRH Sparus macrocephalus AN RER BB FANEZLT A
REFEEEAE  2004; XHHS 2002), EFER, BEFERINE,HE BHENFAARECETEY
WY Tk SRR A RE . © AR IE A R R RS T AR 4 1 B R KA BB UK Vibrio mimicus I 45 IR
B V. harveyi(FE R  2003;1BBRE %  2005), 2008 4E 3 A L), #WiTl& 51l M4 57 3 B8 R W . 0k
BRI, HEA K, R R CHE . AR AR ERAT S EREEREL TR TRERE N EY¥R
PR 16S rDNA FF 50 % B30 430 78 AE » LU A 32009 1Y B 1 SR B B AR BOR AR 3R

1 #REFE

1.1 XBEA

HEee B W IT A 2 I R4S, R 250~300 g/ I ERRM AT - R FEREMNE, FHRE
75 £10 g, DL 200 L ¥RK A MK B85, iAKW E KB 20~22 C,

1.2 XIeE%

BIR B R 4 B #k BB01.BB02.BB03 #l BBo4 HF A iR . trHERE R B E N A ER FEfd
VI B TP ORI 0

1.3 AIEFRIE

HBHFEUR A R A 10 B, 5ILL 10°~10° cells/ml ¥ B 09 o B U8 v 5T, BRI 4T 0. 2
ml, % B2 ) VS HE RV D B A K PBS, 48 H MR IH B )E 10 d NI R AL AL . BYISE R A
VB G ERBFARPER T ERE AT SMAEBAEEE.

1.4 HHOXEE

1.4.1 HHeBSEHN

HAMESFRIRABREA RS, WEL 12 h BEFENESMK, DL 2.5 EM R _BEBREE, KB 1 h,
UKERBKEFEE, £ 3V BERLAEERETHN L, £/FBaEmEH.
1.4.2 BEHWELFRET

DL A B A A B T 25 0 28 T A A T MR ER ., MEELEEE WM RMMEY
BRIARAH.
1.4.3 9B/ TAEADFER

J1.4.3.1 S EvRERYS DNA #iR

B1L5ml BoBEENIRIEFRY .5 000X g B.Lr 5 min, B ; LA TCE /KBS O JE 5 B IR ; Wo&R 75 40 i
PLTE, LA 100 pl TZ Wi (2% Triton X-100, 2.5 g/L NaNs, 12. 5 mmol/L Tris-HCl, pH 8. 0) E# & F , ¥
JK¥ 10 min, JK¥ 5min,1 000X g B.0» 10 min, Y 5E W, Bl 41 B 3 40 DNA, &/E PCR #4KH .
1.4.3.2 16S tDNA PCR.MFMAZK LG T

16S tDNA PCR B4 R FI & 2 K& @ 514 P1:5-AGAGTTTGATCCTGGCTCAG-3’,P2; 5°-
GGTTACCTTGTTACGACTT-3’, B K K B 1503bp, PCR =R KEINRNE( LA TAY THEE
RN H], AR A DD BIWUE BBk A TARWF . 187 %)% 38 8| GenBank, 7 NCBI M 3§ 4 BLASTN #4177
KFFI LT,
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1.5 BBOl1 E#X 4 &N

B 779 BBO1 Bi#kiER F ZoBell 2216E 24,25 CHi3% 24 b, A 5 ml K PBS(pH 7.2), & T H
¥, 1L PBS # B 5 10° cells/ml, 7E 2216E AL FAIA 0.2 ml b b B & W, 55T A1 5 W b ik R 5t ot
25 CHEF 18 h FMEMEB R, SHEAFFBEE (10 pg/ A SHBBE 0 pg/ A FEBE (10 pg/H) 2
TBE 0 pg/H) R IBBER (30 pg/ W) AR (5 pg/ ) B K (30 pg/ )% 16 Fiik BB FHURYE
ST, 25O ) B R M 2 I 3 W B S 0 B 6 A T 5 BT CCLSD ) 4 19 47 8 26 90 0 K0 90T 47 9
5 17 BR(CLSI 2007) ,

2 HR

2.1 meER

2008 4 3 A L), Wiyl SOl s i g X MA SR A BB W SE - R imk 25 A b, G MER A
FEEE LR MRS, ZmAEA 2 WA R SRR IC I B8, (B R IR SR A A L AT,
iR S50 P DL REE A P G, T B B AR

2.2 FEEMNSEMNAIR R LR
Al R A 5O b5y B 4 RRA L 3R, 43 9l e 4% BBO1.BB02.BB03 1 BB04,

N TRk 58 v, X BT o A 5 4B v O 1. 0 X 108 100 - P S ——
cells/ml # 7 ] B b 0 75 0 & W, 3 P 4 51 3% 51 o |- ol
BB01,BB02.BBO3 F# i 4 4 f 10 d 23t %0 |- %{_ BBOI
£ 7 5 BI04 BBk 0 B B 41 BE T 104 RSB T =0l /

) = —u— BB02
(E 1), Ph3.8X10*~ 3.8X10° cells/ml ] BBO1 B4 SE 60 | p
BREERG AR A, 2B IEMN Karber [RIZITE K by § s b —+— BRBO3
H7F 96h B K MBUIER W E LD f 461 100 ZE | x BB04
- s NN - B%
CFU/g fafATl (% 1), i %0 90 1] 2 51 56 3 4 38 46 K &l . o
5 5 - ARz Contro
HoXt B AR 0. A TSR e b BBO1, BB02 A 2
BBO3 By it 41 % 95 8 W 5 R 15 1 SR B s A A0 o N R
K 4 30 6 2 €6 B T BBOA Lok 4 LB - N A
Bl RAERHIPEER:B LR 3IHARFANME.E 12 3 )5'11&1{3126%;51(7(1) 8 9 10
%ﬂ%iﬁéﬁ?&%éﬁéﬂ*iﬁﬁgﬂji—‘%ﬁ%’ﬁ%ufﬂbﬂ' Days post challenge
4% BBO1” \BBOZ’ Ml BBO3”, £ B MAEBAMY g1 mesermoms A THRLE 10 d jg 2R
W, SRR EAMER GR 2, % 3), %8 T BBOL, Fig.1 Cumulative mortality of the challenged
BB02 1 BB03 A B I /8% 4 i s TR B black sea bream in 10 days
#F 1 BBO1 E#x BN EEEIEREXR
Table 1 LDs test of black sea bream against bacteria BB01
B R Ut e IZES SIS IR a4 -
2 3 Concentration Number of Days post i, p. injection and cumulative death of the fish Mortality
Groups of bacteria samples %

(CFU/ml) (Pes) Id 2d 3d 4d 54 6d 7d 84 94 lod ok

1 3.8 X108 7 0 3 6 77 7 7 7 7 7 100

2 3.8 X107 7 0 0 2 5 6 6 7 7 7 7 100

3 3.8 X 10° 7 0 0 0 0 0 0 1 2 2 3 42,9

4 3.8 X10° 7 0 0 0 0 0 0 0 0 1 1 14.3

5 3.8 X104 7 0 0 0 0 0 0 0 0 0 0 0
%} &4 Control 0.75% NaCl 7 0 0 0 0 0 0 0 0 0 0 0
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2.3 HHko%E

Bx BBOZ Btk T BB F A B RSN 3 DA BRI T
JLER MRS (E 2O MAeErFEE 2,5
SEEWAER, B2 R, GR, BB, A 1R
VAR EARAE R A S . BMRTE TCBS ik LA K
28 . ERSaEVEE. AABBEE, SAERE, A
R, HELKTHE AREIE. FABEE 8
BREh P ZF 0 s PR AR A AR 11 s 1 R BUK M 1 . 5 AR IR
REEFHYE. EXEBKPAEK, £ 6% NaCl ¥ HE 1 Bk B2 SRS BPR BBOL & T BT (X15 000)
KK, ACHEKAICRAERK., BIEBS2MAETA Fig. 2 Pho.tograph of bacteria BB0O1 under electronic
AR R AP B | 15 5 Bk M HOAE L 3 B4 B B T microscope after negative staining
KERGRBPME . RE,3 48 A TR R0k A2 & i 8 PR BB01’ \BB02’ F1 BB03” , HE &
R FENERARE S BREE R MR OEA, 5EEEHRMR(E 3.

F2 OBHRORSHEREMEHY

Table 2 Morphological, physical and biochemical characteristics of isolated strains

mH Btk Strain i § BBk Strain
Item BBo1 BBo2 BB03 P. putida Ttem BBRo1 BBo02 BB03 P. putida

HiE ¥ H Number of flagella >1 >1 >1 >1 H 82 8 Mannose - + — -
#2L G  Gram stain — - — — B hr {4 Arabinose — — —
F#& Morphology mER EFR EFR EFR HLEE Inositol - - - -
4CH K Growth at 4 C + + + + RS Citrates + + + +
41 CH K Growth at 4 C — — — - Pk Maltose + + + +

% K Mannitol - — — —
gffvft?jf %C&B{S(agar + + + + ii%ylose — — — -
O/F 0 0 0 o} 1IFLEE Sorbital — — — -
#i % B ™™ 5 Gas from glucose — — — - Bl & Gelatin - — — —
H AL Oxidase + + -+ + R #E Urea - — — —
A5 B DUK f# B + 4 4 _ T A # Amygdale amara — — - —
Arginine dihydrolase 2 T Melibiose — - -
BERBRE - ~ FUALBE Rhamnose - _
Lysine decarboxylase ONPG — — — —
5 EBRRE i 1 T _ 72 H2S Production of H;S — — - —
Orinithine decarboxylase 0%NaCl A
TR 2L &8 Nitrate reduction -+ + + + Growth at 0% NaCl - - - -
DNA & DNA En‘zyme — - — — 1%NaCl 4 ¥ n n . n
Z. Bk B8 Acetamidase - — - — Growth at 1% NaCl
MR S MR test — — — — 9
VP b{ii ﬂ; VP test — — — — é{zfjvétlg IatéS%A NaCl - + + +
0 R Indole test - — - - 60 1K
;[;tig% F G{ﬂoljvig at;EGJK% NaCl + + + +
Utilization of carbon-containing compound 8% NaCl & K
BEHE Sucrose — — — — Growth at 8 %4 NaCl

&:“+!!m,&;“ﬁ),,3ﬂﬁ; “()y?ﬁ,ttﬂ
2.4 16S rDNA fllfE

4y B itk BBO1 F§F 16S tDNA PCR #™##1lll)F . PCR R R 4k18 49 1 500bp + B (5 4 B 9 4 B, 1
53518 1 398bp WHEHFHI, 4 BLASTN WX R BR  FH SERBARBERAFABREME P. pleco-
glossicida IR FEMFIVREIER X 99% LA b . #FFITE GenBank (9% 352 FJ004920,
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Table 3 Morphological, physical and biochemical characteristics of reisolated strains

WA Reiﬁi%ﬁins WH Rei;ii)léjtiﬁijiins

Ttem BBO1’ BB02’ BBO3’ ftem BBO1’ BBO2’ BBO3’
#22 [P 6, Gram stain — - — £ LB Oxidase + + +
JE#& Morphology SR SR SR || BERBUK#EE Arginine dihydrolase + + +
TCBS # 57 # 4 K Growth on TCBS agar  + + + T FR b MEMR Nitrate reduction + + +
41 CH K Growth at 41°C - — - 5|k Kz i Indole test - — —
O/F 0] 0 (6] 7 H3S Production of H;S — —_ —
% B 7= =, Gas from glucose - — — B B # 4k Gelatin liquidation — — —

LT A O E AL
2.5 BBO1 Bk MEEZNHBEYE

BBO1 bk X 230 A Hi A B A SR IR L kA T HEE AT HEE . RS MR

BHBRS MU ZHERMARDEMG(E D,
%4 BBOL WK 16 ML ERN BB

3 -FJ.I‘@ Table 4 Drug sensitivity of strain BB0O1 to antibiotics
CEN R RS £ itk R Bl DEEAE  wpmme
Antibiotics Concentration Diameter of Sensitivi
MRZEERELX, i Z M2 (pg/disc) inhibitory zone (mm) ensttivity
RN SO P SR Celene 30 2 :
k#fpE T Cefoxitin 30 36 S
fluorescens gl gﬂ EES {E $ i % P. L fuflE  Ceftazidime 30 35 S
aeruginosa %%}\;@ By B Iy H€ skfank iz Cefuroxime sodium 30 34 S
5% ] (Carpenter et al.  2008; *22% Cefotaxime 30 39 S
. . #  Cefoperazone 75 23 S
Sakai eral. 1989; Smith eral. JHHEEY  Cefasolin sodium 30 16 S
2002; Szeto etal. 2001); HHj B hiE  Ceftriaxone sodium 30 34 S
@W&%gﬁ?&ﬁ?ﬁ%ﬁ%ﬂgl B E  Streptomycin 10 28 S
e o ZH#EZER  Tobramycin 10 292 s
BIRMARMFRDYEIA gewmzr Ampicilin 10 38 s
IR Y 88 Anguilla anguilla HB/Z  Kanamycin 30 20 s
@E‘ﬁ\iﬁﬁ Pseudosciaena cro- HIREFEHEZE Piperacillin 100 36 S
. FHE#E  Medecamycin 30 12 R
: 2 g w -
cea JIF'E A 598 BB KB EF Mac Hiid  Astreonam %0 a1 S
robrachium rosenbergii 2 8 J5 SEWE  Ofloxacin 5 13 R
(BN 2001 P AR R YE S W UG R K

2008; BgfR4ESE  2000) . HoAth— Lo fi P B B R A RN SR 0 O IR BT IR B Bl A8, A P anguil-
liseptica 51 BIE . Gadus morhua .M Sparus aurata MK ZZEF Scophthalmus maximus )4 2254 5E (Bal-
boa et al. 2007;Blanco et al. 2002; Lopez-Romalde ezal. 2003), BAFERE B MEEAKENFAPSER
TERAMRBEBN - — X EABRARE, LB ER 16S DNA B S5 ERBAREAY BREHT
B E AL FEE M (Wakabayashi ez al.  1996; Nishimori et al.  2000),

AT 5T 0 B M 8 T T VLA 42 1L SR B R 8 1 R v 1999 JBL, L b BBO1 #k#Y 16S rDNA 51| 5B R %
ME AEFARBREAYFAESEMNFESE, Ff 2N FEECSRESTERBARERAME; BRZXES
BRI 5 A F AR M EIE % 88 (Nishimori ez al.  2000) BB H 4 B @4 ACERK . BIER
JRARBAE, SREARAME AR & A B S M4 B A LR & 16S rDNA F 548 £, 40 B ¥k BBo1,
BB02 F1 BB03 7] Ll % & 1 % RR LS.

AR BRI RIS B PSSR REAERN 2 ER TRAEARBHMECR
H%  2004;LERESE 2008), Forh 4 E 55 (2008) BB FT B T IR B N R SR B MU B ASBIFSY B Rl — g s A
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FZ B RREBREAN L E T ZMRERN. TRELNEEL L EERKAXGERBENEERRZ —
(AHERISE  2007), EHPRERBARERITRBEEYHEAGE. E—ERG T RERERM, BERTHEN
IEHERRFEMERAKER. A, AR AIERZE S RAEREEZE R, h N R 1ER.

FEMEKIFHART , EEME TIRNEINE V. carchariae BEHTIEE R AR, TR KB EMEK, T
WHEBRW (Lee er al. 20025 Yiieral. 1997), IS MENEESS | EBRYAaBEAKE(TERE
2003), MEWBREERKBENR 20~25 C, ZHMERELBEEEANLE., ARSI BHELABAREE
4 CHagA K, XMREERKEEESRERBEAZVHA. A L PFRHERKEBEAN 12 CEAA. TRHEN, &
VEEPHARREY  FEAEPFERIREE AN E MR A RES A E, HY T UE—E &4 TR
P BAR, 51 R0, BRI AR REAR

AW RBA T B BBO1 X S8 KW A R YR . M ER Y EWZ . WA T HETERER
KB 2 Z WA, WAL, RN A RSB ERAY ESE 28 T H T X5 mBiE.

LR BERBEARECEBRNREEYHREARNEZTRF. ALERABRZKENIORILA ,
R mE N EFE, ARG TP RELENB AR L #.
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