TRAE SRR Feb. 20, 2018, 45(2): 386-394
Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.170263

B FF R BRR R R R AR Y 90 B 2= E R 25 1E R0 IR FF 1 0 4

MY WSRO RET' OAE X' EAT BES BER' ERAC R
(L Wl R = ape 1 R 611130)
. WNgeglERFEPHCA R AR Wl %% 625700)

B OE (¥7)] A RERARLEIEOILIRER R Z ALK EI RO EEZR £, £—£&K
MGG A R R, BT AEG T AR Zm. (B 6] A5 B RA4R AR I 1 49 2
L IR FenFRATRFAAE, [Fk] 2 2014 4 10 A £ 2015 4 10 A W) E3:Fefk H4AF
AR B AR FE F S KRB AR SRR SR AT B A, FRaT A B L AT AT, AR AR
7 3% B K (PFGE) R B AR A7 4 % B 09 PFGE 38 B i, WAL AATRFMYE, b3
A BRETOM. [£R] B33 60 ARG LIH, HE+ 34k A4, 26 4Rk
EX. WL REP: 60 HMRBE RSB LG 17 ARG LW ENRRALEMGM, K
B H X Ao R AR AR 8] o B 69 4R GBS 2 17 FRinf e mt S e k4 T —28, % 4t
BEAEE, AL, 6 AL, »RLRI T 60 HIAKMB LT PFGE B iEg484H A
49.1%-100%., LR ENHTFE] A-0 £ 15 AP REZ, LB HEREHKAH C. E. G. 1. Bpk
SRE, RATHARN R N RBIRAK A : W RBAMSHERAWR, LEEZATAMKCLRRE
E. F. DR ABRAKRTFEABE. [£8)] SARBLI0E MR LA KFAEEGRZ, KAF
T T A 5 b K AR R AL IR KR 6 B 5 3R A% 28 AR 35

KERIR: B, 4ARBEIE, B EE, WK, Kak, 58

Isolation, identification and drug-resistance, pathogeny characteristics
of Pseudomonas aeruginosa from captive forest musk deer
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Abstract: [Background] The suppurative disease, a bacterial infection caused by Pseudomonas
aeruginosa and relatively difficult to prevent, has been a difficult problem in the domestication and
breeding of forest musk deer. Currently, no vaccine is available. [Objective] To study the status of
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infection and molecular epidemiology of P. aeruginosa. [Methods] P. aeruginosa strains were
isolated from two forest musk breeding centers in Zhenping County, Shaanxi Province and Baoxing
County, Sichuan Province from October 2014 to October 2015, as well as their drug resistance was
tested by traditional bacteriological methods. The fingerprint data bank of all strains was established
by pulsed field gel electrophoresis (PFGE) typing, PFGE data were analyzed by BioNumerice
software to reveal the prevalence pattern, and the pathogenicity of some isolates was analyzed.
[Results] In total 60 P. aeruginosa strains were isolated, of which 34 were isolated from Zhenping,
and 26 were isolated from Baoxing. The isolated P. aeruginosa strains were resistant to 17
antimicrobial agents at different levels, and the isolates from different area or different samples
exhibited similar resistance phenotype. Multi-resistance was observed among the P. aeruginosa
isolates, most of them exhibited multidrug-resistance to 5 and 6 antimicrobial agents. PFGE spectrum
similarity of the 60 strains was between 49.1% and 100%, and A to O 15 PFGE types were obtained
through cluster analysis, C, E, G, J were the dominant types. The virulence experiment on mice (LDs)
suggested that the strains from animals were far more virulent than those isolated from the
environmental, and the dominant bacterial type (E, F, J gene type) were more virulent than other
strains. [Conclusion] There was horizontal transmission path with P. aeruginosa in different areas. The
data provide a basis for prevention and treatment of suppurative inflammation in the captive musk deer.

Keywords: Forest musk deer, Pseudomonas aeruginosa, Isolation and identification, Resistant,
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Table 2 The results of susceptibility of P. aeruginosa isolates

YL 25% Antimicrobials =% Sensitive

Fr4} Intermediary 124 Resistant

Bl s ESL /LA B (1) 21| (1) el (1Y) L]
Classification Name Number Ratio (%) Number Ratio (%) Number Ratio (%)
HEER PIP 59 98.33 0 0.00 1 1.67
Penicillins BAR 33 55.00 19 31.67 8 13.33
S CAZ 55 91.67 3 5.00 2 3.33
Cephalosporins FEP 60 100.00 0 0.00 0 0.00
CFP 43 71.67 13 21.67 4 6.67
CRO 12 20.00 9 15.00 39 65.00
CFX 44 73.33 0 0.00 16 26.67
IR IPM 30 50.00 8 13.33 22 36.67
Carbapenems
BATR P R AZM 35 58.33 10 16.67 15 25.00
Monocycliclactam
e s GEN 52 86.67 1 1.67 7 11.67
Aminoglycosides AMK 56 93.33 2 3.33 2 3.33
DUFR K TET 0 0.00 2 3.33 58 96.67
Tetracycline DOX 0 0.00 1 1.67 59 98.33
W P CIP 60 100.00 0 0.00 0 0.00
Quinolones NOR 60 100.00 0 0.00 0 0.00
KRN K AZI 11 18.33 2 3.33 47 78.33
Macrolides
TS SMZ 0 0.00 0 0.00 60 100.00
Sulfonamides
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Multi-drug resistant type
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Figure 1 Multi-resistance of 60 P. aeruginosa to different
antimicrobial agents
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PFGE-Spe | PFGE-Spe |
=
o o wmo NS v o n S .. .
RSN AR Key — Origin Site  Cluster type
% PA140935 Lung Zhenping} A
65.0 PA140936 Lung Zhenping
| PA150624  Skin wounds Baoxing
852 PA150918  Urine Zhenping | B
PA150331 Lung Zhenping
PA150752  Lung Baoxing
PA150753  Liver Baoxing
PA150754  Liver Baoxing
87.5] PA150958  Liver Baoxing ) ¢
85.9 PA150649 Lung Zhenping
PA150750 Lung Baoxing
78.4 PA150309  Stool Zhenping
’ PA150646 Lung Baoxing
92. PA150647 Lung Baoxing |
20.5 PA150648 Lung Baoxing
PA150239 Lung Zhenping
70.1 PA140938 Lung Zhenping
B 2. PA150241  Liver Zhenping
607 820 PA150240 Lung Zhenping
81.6 PA140937 Lung Zhenping\ E
PA150243  Liver Baoxing
79.9| L88.9 PA150645  Spleen Zhenping
PA150244  Liver Baoxing
PA150242  Liver Zhenpi.ng}
PA150301 Air Zhenping
PA100717 Nasal swabs Baoxing
PA150919  Urine Baoxing
PA141025 Pus Baoxing
PA150421  Skin wounds Zhenping
PA150957 Liver Baoxing
PA141228  Pus Zhenping
PA150230  Pus Baoxing } G
PA141227  Pus Zhenping
PA141229 Pus Baoxing
PA141026  Pus Baoxing
PA150334 Lung Zhenping
49.1 PA150314  Nasal swabs Zhenping
' PA150623  Skin wounds Baoxing
PA150333 Lung Zhenping H
PA150305  Soil Zhenping
PA150306  Soil Zhenping I
PA150302 Air Zhenping
PA150308 Stool Zhenping
PA150332 Lung Zhenping
PA150956  Liver Baoxing
PA150420  Skin wounds Zhenping
PA150422  Skin wounds Zhenping ) ]
PA150703  Air Baoxing
PA150310  Stool Zhenping
PA150707  Soil Baoxing
PA150712  Stool Baoxing
PA150716 Nasal swabs Baoxing ¥
PA150315 Nasal swabs Zhenping}
PA150713  Stool Baoxing
PA150751  Lung Baoxing
PA150955 Liver Baoxing } M
PA150304  Soil Zhenping
PA150711  Stool Baoxing
PA150959  Spleen Zhenping N
PA150960  Spleen Baoxing (¢}

B4 MERREFRENRE PFGE BIERES
Figure 4 The PFGE typing of P. aeruginosa isolates of forest musk deer
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Table 3 The determination of 25 P. aeruginosa of LDs,

ZMEGRR IR, G P R B A M A T
O3 R SR TR YR . BH LR 5 1)
N o HER R AR TR R SO T, B i S
TR EE, HATAERD, SpEgipto %
FB P 4y B ARE o AR S AR [ 3 X P 37
MEFFRFH AN RAE 124 (R ANRIZETIREAS , 4 B515 5]
60 AR R R TR

EVRIT, G T U050 2 A P M T T 2P P i i
b, TR Y 3 RRAR BRI L1 B R X
WPR . BRREER . POKRE . IRFIPEAR, SR

AN FIETH(R)

AR S FEAIR R The number of deaths mice in different doses LDso
No. of strains Sample source Cluster type — s ST . Gl Boan (CFU/mL)
PA140935  Ailifii Lung A 5/6 5/6 4/6 216 0/6 3.66x10"
PA150331  Jififif Lung B 6/6 4/6 3/6 2/6 0/6 5.00x10"
PA150753  JHFAE Liver C 5/6 4/6 4/6 2/6 216 1.49x10’
PA150309  Z&{# Stool c 3/6 3/6 2/6 1/6 1/6 2.06x10°
PA150646 il Lung D 4/6 4/6 4/6 3/6 2/6 7.83x10°
PA150239 filifii Lung D 6/6 3/6 3/6 3/6 0/6 5.04x10"
PA150301  Z5K Air E 416 4/6 2/6 0/6 0/6 4.28x10°
PA150244  JHFIE Liver E 6/6 6/6 5/6 216 0/6 3.29x10°
PA140937 il Lung E 6/6 5/6 3/6 2/6 1/6 6.21x10°
PA140717 54K+ Nasal swabs F 4/6 3/6 3/6 216 0/6 2.54x10"
PA141229 it Pus F 6/6 5/6 4/6 2/6 1/6 4.29x10°
PA150421 {73} Skin wounds F 6/6 4/6 2/6 216 1/6 4.61x1%
PA150919  JK¥K Urine F 416 2/6 2/6 1/6 0/6 9.69x10’
PA150623  {j3} Skin wounds G 5/6 4/6 2/6 216 0/6 1.21x10°
PA150333  Jififlif Lung H 6/6 4/6 4/6 2/6 0/6 3.50x10"
PA150302  Z5K Air I 416 4/6 2/6 1/6 0/6 3.14x10°
PA150956  JHFME Liver J 5/6 416 4/6 216 0/6 5.43x10°
PA150420  /}% Skin wounds J 5/6 4/6 4/6 216 1/6 3.10x10"
PA150707 -k} Soil J 3/6 3/6 2/6 0/6 0/6 1.39x10°
PA150716 48T Nasal swabs K 4/6 3/6 3/6 0/6 0/6 4.67x10°
PA150713  Z&{# Stool L 3/6 3/6 1/6 1/6 0/6 1.99x10°
PA150304 -3 Soil M 2/6 2/6 1/6 0/6 0/6 1.09x10%
PA150751  Aililli Lung M 6/6 4/6 4/6 216 0/6 3.51x10"
PA150959  JiJt Spleen N 5/6 4/6 4/6 3/6 2/6 6.74x10°
PA150960 AUk Spleen 0 4/6 4/6 2/6 0/6 0/6 4.28x10°
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