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FE ORISR 5 BB A SE T SR DA SR PR RE e 1) B S e B Al — bk O
B20200824, Z& it A= FRAE AL I AE L 16S rRNA J7 510 75 K 1 A0 AR ) 8 X0 122 DA R 26 A7 268 2, R AR I 9 HIDE AR
AR BT 43 ) D 7 2% TR 1) B0 P R e/ NI TRV J (minimal inhiibitory concentrations, MICs) o £%8%E , K 9L
LR 22 [CR M AT B, A AR AR AE 5 358 A T AT T — 3, 16S rRNA JF 51 43 87 R BEAL AR BIF 5 R B bk
30 AE T BRI A 0 e SR Gt SRR R 0 99 96 LA b, PRI 12008 i B S R i A TR AT TR . 200 25
R MR R IR B BBV MCRI R A D 5 6 MR 24 0 2 VIR R LR R 2R A R BT AT R R
3 P00 088 i R R JE % 25 S RN ZG MU 5 13 R 254 1Y MICs I8 45 R /R, SRR 2 % e /NIRRT IR iR 30 0.25
pg/mL, WIS R A S D B N B 25 5 3R 08 e /M A BV J3E O 0.125 pg/mL , Sk JRUE TS 1y e/ N T o 15 4k 32
J90.061 25 pg/mL, 1% e 45 50 5 250 45 R EA — 3, LRSI, Wl AR AT I ] S B R R
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Y B E Z A 2 VIR R JHiaE R L fENG 5L
POMk R A ER BRI R USRI
R FOREE SkhE AR EY AR A L
TR T AR AL s 2584k A B b R kR A
B2 w) B4R s F A a0 e 1 s 22 FHAE M B AR A R
YT
1.2 HEHSTBEEN

BB RR 9 IR B S B BB ek FH TG T PBS 2% v
S VAR 4~5 U, TR TAE & S HOE 1 i |
AR R, A= B ER K vh gk 3 Yk E ST TR 5
JI45 B M — /NP S HE TC R A1 K 2% h S 34 57 B
SN JC T PBS B B B S 2 i 0 32 VAR
(BHID) #5332 31555 16~18 h(28 °C) .
1.3 AIRKE

PRI TV T BHI [ A 85 75 515 57 00k K
H1 (28 °C) |, FH 22 IR L 1 A D R B 22 5 R TR Y
WREREE (1.5X10°~1.5X10* CFU/mL) . Pkikfis
(1) R BE eV A 56 sh 1, Bl 20 L, 156 i 104 5%
7 d, 33 A) A B AN T I T S YR 5
it % D BE el 3 3 R T 9 200 pl b R T TR T R
e 0 R A A R AR AR AR BEER UK . 36 4 A R
FEAKIRAE 25~28 °C, i A R FFTE 5.5~7.5 mg/L. &%
Y5 B 24 h SR A5 06 41 e Y & FAE T 1B O, OF
K AR IC 5% . R FH Bliss 12345 H 2 B8 o8 ik i
(LCso) , BUBRAE e 19 i B I IO B2 B 0 478 D o
()0 5 T S0 o
14 SEENEBEAENETE

PR 5 4 24 [R5 TO2F AR T gg
P IITEAS o TR FH G 1A A 2R K R a0 P ik 1) B
Wk A, T AP120E A fb 48 i1l S i i 92 24 h
(37 °C), 7 ATB32GN 20 i % 5 R gt b it 47 4E 1k
1.5 HEREERFIIDH

il F DNA $2 7 & $2 U3 3 B 19 DNA, LA
Ve AE AR, S8 5 1 i 18 H A L R 5 B
s 8 FE A . 5 -AGAGTTTGATCCTGGCT-
CAG-3", T 59 F 5 : 5 -GGTTACCTTGT-
TACGACTT-3", ¥ = sy s % H b LA
J¥ 938 o BLAST 4K ¢4 3 17 [\ U8 M b xr, ff
MEGA 6.0t RG KB .
1.6 SEEMNASIKE

53 B BRI P 25 ) B BSR4k

B (K-B) skl 2> . PRBCA R T BHIBAL; 57
Bk U 55 57 2 0 BCE KT (28 °C L, 180 r/min) .
12 000 r/min #§.L> 2 min WA B &, I TG PBS 2% i
WOE R VR 2~3 R A M R WM & 15X
10 CFU/mL. HUZ5 8548 R 00 58 W0 A 24 50 1 15
I (28 °C) b R K5 2% I I 5 100 1T Bl LA ARG 48
VLA 45 2
1.7 HBER/MMIERENE

1E 96 FLAR H N A Z K25, A% LU AR R Je i 25 9
Jo U B 43 3 R 32.16.8.4.2.1,0.5,0.25,0.125,
0.062 5 pg/mL. PEWHA MBS J5 754167 i 4
R IEFEZE 1< 10° CFU/mL, SR 5 A 96 Lk
b Al B LR AR Dl 5X10°CFU/mL. & Fh
2y AT 3 U A ARG, [ s A8 S A o R I3 4 %o
MR, T 28 CHEALIEFRAH 5% 16~18 h, Horp LU
WA 20 T A K 1Y FL R B/ NI EE (minimal inhibi-

tory concentration, MIC) .
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TR
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TSR I 4 Y SRR AR 2 d N RBAE T, BEE W 1Y
FEAG , FE TR AR M T R 00 4 SR B 1
P[RR B 1) R Rk, WS AR A7 3h 2218, R
i R, B RISV, I AR A5 . X R ek
HEAT R, & B R AT R A IE K JHE IR A
[N = 2 R A G LD NG < i L = o
ORI TR , 2% 5 5 5 B20200824 Bk — 3. ik
530 [, BH P X R 4 TG B S A e, R H BB T .
B20200824 B ¥k X B BE 19 LCy R 1.92X10°
CFU/mL,
23 HUHETELER

Oy BSR4 Al S e 25 N3 2 T Wz 2s SR
AZE ATB32GN A4 RS 5 L, 7 B ik 2k
FOARAIE 5 3538 A8 T AT B 4 A AR AR AE AR DL SR 100 %6 o
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Table 1 Mortality of healthy Pelophylax nigromaculatus after infection with isolated strain
il e e Y/ (CFU/mL) S5 AN [ [ SE T 4K Deaths after infection T/ %
Group Number Concentration 1d 2d 3d 4d 5d 6d 7d Mortality
1 20 1.5X10° 15 5 0 0 0 0 0 100
2 20 1.5%107 11 3 2 1 0 0 0 85
3 20 1.5x10° 9 3 2 1 0 0 1 75
4 20 1.5X10° 5 3 2 0 0 0 0 50
5 20 1.5x10* 0 2 1 0 0 0 0 15
6 20 ALK Normal saline 0 0 0 0 0 0 0
®2 DEERNELERER i B X e BRAZZ T ok -5 3 A T AT R ) T P
Table 2 Biochemical characterization of the isolate 5. AGEEWER(E ) DR, LRk S E A
WA WEEW | i WAER A P3M R (CP060211.1) 58 S — 37, [ J5 1 ik %]
i B2020  FFH ‘ FE A Ry \
Tl g | TS RO 00Y0 4 A bR 02 T M 4 R T
parameters T/u[garz's parameters Uu[garix %#U%ﬁj&ﬁ;ﬁ‘iﬁ/jﬁo
I s 25 HHKNBHRRER
Omithine - - Lysine - - A K-B I GE T3 B X 13 R A R A9 U
dreahorylee fecarbonst Ve, GRS ASE 3 TR . N 6 FRZE T2 , 4 )
s WORTD B BTsE Ak R BT R A E
oo N It L[ R S EZ LR R BN Ll e N g
decarboxylase fermenta- ? Sk BE \ﬁﬁiﬁ% \Eﬁﬂﬁiﬁzﬁﬂﬁfn%ﬁwﬂ% 55
" . o YRR R BRE I E 13 Fh 251 MICs,
i AR e e \ Lo e e
e T USRI 4, FOP RIS M e AR R
(ﬁfg;“ific Amygdalin Rl i 2 2R RSk A 1 55 5 R 2 ) R ROCR B, 5
1hydrolse s
I | BRI 45 B
p-kFLMH A B A HEL 4 4
B-Galactosidase MacConkey 3 _iq_ -I,/[/}
VP ik B B g B
VP il BT — R A PFEOR 109 A B S
5 i ey e — e
- S — U EARSR K K 7 S I A 1 4R
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A 5 f 25 S N A e S N Y N
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Cirat Melbiose 5 e 00 A5 5 HF 0 X T R A5 20, I 2%
i b [0 2 T S 1 £ B 1 UK 247 W00 FLIBE
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F A Y9 #1532 T B20200824 & #k 165
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(ﬂ MFES541402.1 Proteus sp. 7.
I— MG871249.1 Proteus vulgaris FC2953
. — HQ224511.1 Proteus mirabilis S09054

5 KP135421.1 Proteus vulgaris N-25

KR258759.1 Proteus sp. LW-9
CP060211.1 Proteus vulgaris P3M

0
’7 AB680195.1 Proteus NBRC 3988
L20200824

7

JF772091.1 Proteus vulgaris FCC43

MZ407627.1 Proteus sp. CELM'TC 3947

0.005

E1

CPO17671.1 Providencia retigeri RB151

REREW

Fig.1 Phylogenetic tree
F£3 B20200824 S BEE X 13 M £ KW BRI
Table 3 Antibiotic susceptibility of B20200824 strain to
13 kinds of antibiotics

LB i/ (pg/disc) MR EE/mm U
Antibiotics Content Inhibition zone  Susceptibility
EALELS
i 30 10.48+2.96 I
Doxycycline
WD R
30 0 R
Norfloxacin
] 5 P
20 0 R
Amoxicillin
X
aBE 15 15.28+2.71 I
Erythromycin
e
e 15 21.23£2.22 S
Azithromycin
S e
AU 30 30.4742.18 S
Cefotaxime
E D B
S 10 10.18+2.74 R
Enrofloxacin
s 1
R 30 20.48+1.66 S
Flofenicol
A e
tﬁﬁ?% 30 0 R
Neomycin
| =N 12
R 15 15.93-1.87 R
Rifampin
g
AR 10 20.5242.2 S
Imipenem
=yl B
I 30 25.9840.12 s
Levofloxacin
KIHE
30 0 R
Cefradine

S UG T P4 R 25, Note: S: Susceptible; 1: Intermedi-

ate; R: Resistant.

F4 MEHYI B20200824 5 B E#KE MICs
Table 4 The MICs of antibiotics to B20200824
EiR/ RS MIC/ AR MIC/
Antibiotics (pg/mL) Antibiotics (pg/mL)
ZVHR FAREF
Doxycycline 8 Flofenicol 0.25
W R HRR
Norfloxacin 32 Neomycin 16
By 55 P FtEF
Amoxicillin =>32 Rifampin 16
LR W RSP
Erythromycin 16 Imipenem 0.125
KESEEE S AR
Azithromycin 0.125 Levofloxacin 0.125
SKAEG e
Cefotaxime 0.061 25 Cefradine =>32
B R
Enrofloxacin 8

R EE N 3K E B SF{E . Note: Data in the table are

the mean of 3 replicates.

TEK ™ F7 58 BT A 285 B0 T O B 2 A Tirf
YRR A W K AN ] ) 7K 7™ 57 58 3 ) 0 3
AL AT B A A R B3 7 324, AN [ o PR B
Xt Bi AR 2R U R 25 PE AR TR . Rahim ™7 #E
i PR 0 Y 018 3830 A T AT T X 20 % 31 25 DU R 25 )
T 247 , 5 Sk AUE f o B AU . 2 R A O A R TR
AL AT B A 25 0 b A BB R T R R
LL%5 RG24, X0 Sk AUWE NG IR KR R A2
JERURR . 5 A R B 208 R O b R BURA 22
S R Sk A i g R SHURK, Sk AR RE T 24— 2, X n]
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RE5 AR Y W R 25 7 R [RIAR G, S 30 25 1k 2=
o VK TE PR L1 R T 25 55 1 5 R A
58— 8, X I 8 USRS S5 Y 5
—3,

TEX 13 T B 25 90 1t 250 0K, A 5643
5 18 3 AR T AT R X 6 24 i 24, 1d B L R AR L
AL Emm M. Hl B R S & R EAT R A
— 22 W 250 | 45 N2 Sl Py (e i 3k 1l ™ = 1 L
Al AT - 4R T B 22 A BB o PO R LR
FIPTER BT AP AT R AT A A PR (o LR o T &
BRI AE R A BAR 259, LA 3R IR AL
Py CLAE TSR I AR IR0 L Al A B ST B 7 1A
SN K5 PR 2R AT BB BT AOR
B, AT LA R FH 24 S A1 ofil 20 R () JR e . AR ISR
RN, JIT 53 5 1 38 AR TP AT RN R JE 5 fURk, AT
Tz B, (E 20048 R 245 U BH 5 0 590 A, I
JERSPATIRZG BRI .
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Isolation, identification and susceptibility of a pathogenic Proteus
vulgaris isolated from diseased Pelophylax nigromaculatus

ZHANG Yuze"?,ZHANG Defu’, YANG Qiuhong',ZHOU Shun', AT Xiaohui', DONG Jing'

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2.College of Food Science and Engineering , Bohai University, Jinzhou 121013, China

Abstract To clarify the cause of mortality in Pelophylax nigromaculatus, a pathogenic bacterial
strain designated B20200824 was isolated from the brain, spine, liver, and kidney of diseased P. nigromac-
ulatus. The strain was identified through physiological and biochemical assays, 16S rRNA sequencing, and
phylogenetic analysis.. Subsequently, the susceptibility and minimal inhibitory concentrations (MICs) were
determined using the Kirby-Bauer (K-B) and broth micro-dilution methods, respectively. After identifica-
tion, the strain was characterized as a Gram-negative short bacillus with biochemical properties consistent
with those of Proteus vulgaris. Moreover, 16S rRNA sequencing and phylogenetic analysis revealed that
the strain exhibited a close genetic relationship with P. wulgaris, which shared over 99% genetic homology.
Consequently, strain B20200824 was identified as P. wvulgaris. The results of the drug susceptibility test
showed that the strain was resistant to norfloxacin, amoxicillin, enrofloxacin, and 3 other drugs; it showed
intermediate resistance to doxycycline and erythromycin, and susceptible to azithromycin, cefotaxime, flor-
fenicol, and 2 other drugs. The MIC of florfenicol was 0.25 pg/mL, while the MICs for imipenem, levo-
floxacin, and azithromycin were 0.125 pg/ml, and for cefotaxime it was 0.061 25 pg/ml., respectively.
These results were consistent with those obtained from the susceptibility assay. Taken together, these find-
ings demonstrate that P. vulgaris can cause disease in P. nigromaculatus, and florfenicol is recommended
for controlling infections caused by P. vulgaris in clinical practice.

Keywords Pelophylax nigromaculatus ; Proteus vulgaris; susceptibility test; antibiotic resistance
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