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| solation, identification and antimicrobial susceptibility of
Proteus vulgarisisolated from Ictalurus punctatus
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Abstract: [Objective] We isolated, identified and tested antibiotic sensitivity of a pathogen from
naturally infected Ictalurus punctatus. [M ethods] The pathogenic bacteria were isolated and purified
from lesions, liver, kidney and spleen of Ictalurus punctatus. Strain k1 was identifies using the
biochemical identification and 16S rRNA gene sequence determination. The artificial infection test
was done, and antimicrobial susceptibility was tested by disc diffusion method. [Results] Strain k1
was the pathogen of Ictalurus punctatus, and the LDsy of the isolates was 2.82x10° CFU/qg.
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According to morphological and biochemical characteristics as well as the result of 16S rRNA gene
sequence analysis, strain k1 was identified as Proteus vulgaris. Strain k1 was susceptible to 12 agents
including ciprofloxacin, cefazolin, cefadroxil and other antibiotics. Meanwhile, it showed resistance
to oxacillin, amoxicillin, furazolidone and other 7 antibiotics. [Conclusion] Our results demonstrated
that Proteus vulgaris was the pathogen causing high mortality in Ictalurus punctatus, and the disease
may prevent by using drugs such as gentamicin and neomycin in fisheries.

Keywords: Proteus vulgaris, Ictalurus punctatus, Identification, Antimicrobial susceptibility

BE &4 X il (Ictalurus  punctatus) J& i & H
(Silurformes)filiFl(Ictaluridag)™ , J5tj™ T U, J&%
MEEE KA LTS, RSSO ALRDE,
RS2 2 5 bk . 1984 4EIIL /K PR TAEES]
R NSRBI i SRR A, PR o [ P 45 P G R
B, JEEAERBRIR )il SRR A O
TGHE [ NGRS T SR AP (P Bt 2 B A SR M
SRR, S0 P sz i s sk, R
LR BEARWT K, SR EA WAL, S 30w
EH K, CRCNBE S R FRA R & TR — K
BT, H AT E R B S SR AN R R
WK AR e R R
Mst | R EEER D | e [ SO
Mg R 2% G R 8 R ST 4

2016 AF75E WAk SRTE S i B S A
HEL— R, BIRIET % 30%, 5l ™EHLTHN
Ko FRRBE R R MMARER T, AL AR 6
WKL, Zffile & BUFIRAE 8 . RMIASE,
B R TR, BB R R RAIRAE . ASBIF T DR
FET-BE 5 SRR AR P 2 B B — bk R BOR R bR, TR
TAHEBAEARSEARIGE . 16S IRNA JERFAIIAE |
RGRE T KRG, IR 2 P USSR T
TIRE, B B SR 8 A T AT B A AT 5K
Bt B HER A0
1 MR5TE
11 ¥
111 K& 5 2 HKENHEA R ME At
ki 3758, fa BT R MRS 50+1.5 g,
WAL AR, W6 e, TR EAMA, B
7d ITCRE R RTER,

112 EZERFIFLEE: HEE DR EHRRG .
Kt AR B 1 B A BV A ARG BR A
2R B 20 A A A i S A I AT N R
AR AIAEBR A A AE R 4] DNA $EBGRAT &
K PCR 7 [{ A= T A4 T RE () B A PR
Flo THEEES . BRI S KSR T I
SV AT BRA AL 5 B AR R SR A T iR E—R
SEAUEA PR F]; PCR AU F2E R (h E)A FRAF
12 F%

121 HRIRESE: IR A T BUEREERE S SR
IRFRBENIA . . B MEESRSENAIE, B+
EFBE AR b IEHIR 28 °C 155% 24 h 5, HRBURAR .
KN e SR — SRV T T AR 2lif b1 77 . Alidb
IR S 25% HIR AR IR T80 °C.

122 ANIRESE: g TC O 5 SR i ek
YR, BEEIRIGA KT IRAL, AABEE RMN
10 8, HAHWE 2 EE . Ko B mEik A
IR By 1.2x10° CFU/mML A, 1k I0 2 B
S SRR R S 1 S R 0.1 mL, X REZ B R E
SRR AR R K . IR, PRERKR R
I, WEARE, KIRAERITE 25¢2 °C. EZWEAL
SRBE i R RAIETIE L, X RAEEE & SR it
A S 2 P

123 A LDs ME: FCHIWE R 4.2x10%,
4.2x10°, 4.2x10°%, 4.2x10". 4.2x10° CFU/mL (¥
3 B TR MR TR AR VL, R BB s A S 1 B A T w5
FEST RN 0.1 mL/RE, RIS R 415 pei, S B W T
S ATR 4.2x10°,4.2x108 . 4.2x107 . 4.2x10°
4.2x10° CFU/JE , XoF FRZHL B 5 SRR A [ 30 (o7 5 25
R 0.65%4: FRER /K , FELHBE M M4 )E 10 .
SNSRI KO SEBE 5 SR A R se T i,
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124 WAFEREBENFENE: W03 Ek
TR 2 R, JRER2: B U T g IR A
AIE . SR A AR AR SO S, SRR LA
P RG0S M) US40 B Bk A B A AL R
FFIE .

1.25 16S rRNA EEFIINERRFLZE 57 1:
P B EMRER T EFRR G, B TR K
AR 502 (4 °C, 12 000 r/min) 1 min J5 AR A4,
2R &I DNA J/E R PCR &3 #ihk . 5|
Yy 27F. 5-AGAGTTTGATCMTGGCTCAG-3; Tilf
514 1492R: 5-TACGGYTACCTTGTTACGACTT-3,
AR TAY TR(EE)RHARAFRA K. SR
g 524025 v EF T PCRY , 50 pl PCR UMK 2 -
10xPCR buffer 5uL, dNTPs (10 mmol/L) 1 puL, | .
FESF197(10 mmol/L)%% 1 uL, rTag DNA R4
(5U/uL) 0.5 uL, DNA £l 2 pL, ddH,O #p 2 %=
50 uL. PCR W 4cf: 95°C 4 min; 94°C45s,
56 °C 45 s, 72 °C 2 min, & 30 /Mi#F; 72 °C 8 min,
¥ PCR 8 7= My 1k A= T AE W) TR (1) e A BR
OSEl A By . P AR S NCBI e AT
§1i#E4T BLAST Hext, FF#IH MEGA 5.1 #ffr
Neighbor-Joining ML H# R Gk T

126 ZHEUFMESHT: S0 NCCLS SeibbrifE™,
KAV UL R . B R RN T
BIRNAHEE IR, A PR K A 3 ORI
1.5x10" CFU/mL . B 200 pL B 34511 A T 7K fft 1
FEABE AR, W EAFRZSHAts, BT 28°C
fHIRKEFE 24 h JE A0 B /N

2 ZRH54hH
21 HENB

B SRBIRBE S SR, L RS
SrESFIE — R EUR B IR k1o SN TIRYLRFSE, 5
U2 B A SR M ERAE T, X B B R
100 o JEYL I BT B i, S il IR R R
I, AP TA KRS amikm i R, &
K s, M i BERE RIS . BB

FEBE s LR AR . B L IR IR AR I ) B R
PR KL A AR E— SO RV, NIIESE k1
PR R B i U S0 1 o AR T Y SE G st T
(%) 15 43 5 TR PR T ST 500 126 B [1g(CRU)T Y 6 &R
k. y=21x-106.02 (3% 1. &l 1), k1 BRXTHERL
SRR 4 21 B F i LDso=1.41x10" CFU/50 g,
R LDsy=2.82x10° CFU/g.
22 WELETE

K1 A2 FCRAPE R, PRANFRILRRI: Qnge 2 fir
7N, k1 BRI AR S S AR JE A TE Proteus
vulgaris JEA—5, k1 () 16S rRNA JLH 551 5 B
K/INA 1395 bp, GenBank %5354 KY 118917, ¥
MFPE5 RS NCBI e A )74 BLAST Hoxt, Huxt
ZERFII R K1 SRR RS RV A e
T B[R] Y 5 1 AR T AT DA B K ™ s TR
16S rRNA P51, R G5k & R4 5t
(K 2), Witk k1 7E & B 5882821 Proteus

R1 DBEHRBEISXE LDg iXI4E

Tablel Resultsof LD, of isolation strain in Ictalurus
punctatus

TR e A BETE

215
Grou Injecteddose  Fishnumber Amount of desth Mortdity
P (CFUMnittail)  (unittail) (unit tail) (%)
A 4.2x10° 10 10 100
B 4.2x10° 10 8 80
C 4.2x10" 10 4 40
D 4.2x10° 10 3 30
E 4.2x10° 10 2 20
F  0.65% 4:Fihk 10 0 0
100 .
90  3=21x-106.02
80+  R*=0.9343 o
I 70t
T 60t
= 50+
£ 40t .
< 30} 4
20+ .
10}
0 L 1 1 1 1 )
0 2 4 6 8 10 12

Bacteria dose logarithm (Ig(CFU))
Bl MaXESECESHARFENHXAMLE

Figure 1  The relation curve of Ictalurus punctatus
mortality with logarithm of bacteria dose
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vulgaris A —32 . LREHIE ST B R K1 8 A8
JEAFIE Proteus vulgaris,
2.3 R4

W T o Bk k1 X 19 R R B
P, ZERILER 3. Zr B ARk KL XA TP AL L S qtme

My SkIRE . RER. BAERE . WRDE ., B
WHER . PRR. FIMER EARDE . KRE
R LT MR 2R R R, X AR BT 5y
MLRIRER | SEMER AT L8R LI
RAHUR.

F2 BERKIMEBEULBER

Results of biochemical characteristicsof strain k1

g H Kl i AR TE AT Bl ‘ g H Kl U3 AR TE A Rl
Test items Proteus vulgaris | Test items Proteus vulgaris
M54 Indole produce + + D-7#j%5kk "<, D-glucose gas + +)
FIJEZT Methyl red test + + FLB Lactose = =
V-P i V-P experiment _ _ #EBE Sucrose . .
FrislREh Citrate = “) D-H A% D-mannitol = =
H,S + + TP rE Gaactitol = =
kA Urease Kt Sdicin + +)
RN R 2 Phenylalanine deaminase D-Bi[ 7<% D-adonitol — —
RIS Lysine decarboxylase = = JLEE Inositol = =
A& E KNG Arginine hydrolase = = FT R {1k Arabinose = -
55 B2 ¥R Ornithine decarboxylase = = AfkEF Oxidase = =
1z Motility Lt RIKf# Esculin hydrolysis + +)
WAL Gelatin liquefaction AH Xylose @ &
KCN 4 KCN growth + + 24— #% Cellobiose - -
W _MREE Malonate = = REWE Lipase + +)
D-#ij %=k D-glucose produce acid + + ONPG = -

W o+ PEME; - BAME; (+): PHMRONET 24 hy (5): BAMERN#EE 24 h,

Note: +: Positive; —: Negative; (+): The time of positive reaction exceed 24 h; (—): The time of negative reaction exceed 24 h.

Proteus vulgaris (JN644538.1)
9 Proteus vulgaris (KT794006.1)
60 progeus vulgaris (IN092605.1)
7Tk (KY118917)
Proteus vulgaris (KM055068.1)
Proteus hauseri (DQ885262.1)
Proteus hauseri (JX101457.1)
Proteus penneri (AB682277.1)
Proteus penneri (DQ885258.1)
Proteus mirabilis (AB626123.1)
100" Proteus mirabilis (LC060912.1)

100 [ Morganella morganii (KF611894.1)
100L Morganella morganii (HG003649.1)

Citrobacter freundii (KF245926.1.1)
100

Citrobacter freundii (KU570357.1)
| Aeromonas media (KC210758.1)

100! 4eromonas media (KC210759.1)
r Streptococcus iniae (JQ990158.1)

—
0.02

1001 Streptococcus iniae (KF826094.3)

2 k1%k 16SrRNA EEFFISHXERERGEL B K
Figure2 Phylogenetic tree of k1 16SrRNA gene sequence and itsrelatives
T SNl GenBank J79115 5 19 kALl Bootstrap {H.
Note: Numbers in parenthesis represented GenBank accession number; Numbers at the branch points indicated the bootstrap values.
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Table3 Antibiotic sensitivity test of strain k1

R AR i
254 The judgment stain;—fd of inhi bit[i?z/fne diameter (mm) Zyrerii M%%Eﬁ R
Drug B RS R m;ﬁ% $$E$$$ Sensitivity
Resistant Medium sensitivity Highly sensitive
HHRVE Ciflox <15 16-20 >21 5 32 S
ZRBEPEAR Oxacillin <10 11-12 >13 1 0 R
SkHamgik Cefazolin <14 15-17 >18 30 23 S
SLAIRLE Cefadroxil <14 15-17 >18 30 19 S
FTEEPEAR Amoxicillin <13 14-17 >18 20 0 R
Hi%F R Furazolidone <14 15-16 >17 300 14 R
4% % Chloramphenicol <12 13-17 >18 300 21 S
K JE*% Florfenicol <12 13-17 >18 75 36 S
TiMEEZ Clindamycin <14 15-20 >21 2 0 R
FIFEF Rifampicin <16 17-19 >20 5 1 R
EEIPE Norfloxacin <12 13-16 >17 10 32 S
FifZy8 2 Azithromycin <13 14-17 >18 15 23 S
#1452 Erythrocin <13 14-22 >23 15 0 R
BrE % Neomycin <12 13-16 >17 30 24 S
FHREZE Kanamycin <13 14-17 >18 30 23 S
Z V53 % Doxycycline <12 13-15 >16 30 0 R
B A Levofloxacin <13 14-16 >17 5 31 S
PRRFEEZ Gentamicin <12 13-14 >15 10 23 S
THEFRAREZR Amikacin <14 15-16 >17 30 22 S

Note: S: Highly sensitive; R: Resistant.

3 W5

AR ERE T BTN R
(Enterobacteriacedae) 48 JE #1 14 J& (Proteus) , &85 >%
FCPAMEAT IR, Mumelm, JoYeis, NERZEH, A
G, Bk, AREE, nIFNTERESH
IE T

3 AT B AESRFE KA | TR S L R
NS iE P A, EALSEURE, Fakk
BB ARBRIGER 2, FEAEYPE.
i e 8 R 405 11 e, iR e £ K5
s FIARGE H ot 2 |, B e 2 3 18 A8 T AT B e
RO R st g I8 g o i 9 )
71 POV L BT AR o Pl I AT L A T A TR 7
FINTEMEDYEIE MY R A, 18 £z

HEowim, RAFAILBEERRZ —, BT
PRECR LI — B Rl T B R B 40 -, I
FEAE AN AARH G A R S BRI, SR G iR A E)
T FAMI NI KRR R . VIR . WA
MSERE IR, NI S 80 R BLRE s, 5l
et

AT ST I BIRBE S SRR . B B IRIE
o BB BAR KL, 20 TR A B R i KL B,
S LR BE SR IS ARSI, JFH.
Xt BE A5, SR A B BE I 2.82x10° CFU/G, %
P T ASGRAEOR ) o ASUGE A TEAT TR YL BE R
SR A S A [ DY 1 e R o AR TR T IRAE F AR
R AR, K= sh il p R R
K™= S W 18 rp A R AR R B T — A AR
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PR S RGP, TEIE RSO T MY 56
IR A N e B i MR (BN i =191 R A1 0Y-9 8
AT BREARR, SR TME S, ARTEAF
ATRESAF R R ML, SRR BEIRBE R
JFE il 8] Jk e - 38 AR T T B R AR DA TE SR AR
BRI, FF G R EUR R

AT R KL AR BRA LRSS T T IE
HRHR e A3 58 AT AR — 3, AR
i DR KT L SRUK R R e A
TebRmstica 25 5%, HR T B N T RS S 3L
iR2s, (HE5REM R KL R0l RE e m A AT
. 2 16S rRNA ELHFH X K R R B 5T,
IR KLFE RGO b 588 AR TR AP R SR — 3,
DRI 5 F 0 43 S TR KL A3l A JE AR Proteus
vulgaris, A% E ik HET—BO245 6 16S rRNA
FER 390531 B 2B R A AR 2 5 SRR B HE
YR BRI KB DA L m U E

H EOT T A 3 B, Pk R AR F A
Lo AR TS WA X 19 FbiA:
RIS, /B TMR KL XS HROR e HiE R &
PRRE R 12 Fibid: 2 s B igusk, XFRIsapimk .
TOMEE R N TR RE 7P Ry 250005
SR WORERR KL X T MR R m R, 5%
REARS I G R, B R KBRS
Ji U G AR AT 22 (B PR R
5 A ZE A AR — B RTINS B T R T 5
A2, SEgESI 8, R F T
AW, R 2 TR A L SIS AT
FE 25 5 0 P RE S A T T MR SRIRANR], A8 TR 245 80
I8 248 SR T A Sy 97 47 BT s, SR K 30 AR T A R
Rl S
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