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Emergence of carbopenem resistant Providencia rettgeri and its resistance mechanisms
Xia Shu', Xiao Shunian', Zhang Qin’, Zhao Qianyu’, Lin Beizhou', Huang Zengguang', Zhuo Chao'*, Chen
Rongchang' (' Guangzhou Institute of Respiratory Diseases, First Affiliated Hospital of Guangzhou Medical University, Guangzhou, Guang-

dong Province, 510120; *Department of Respiratory Diseases, First Affiliated Hospital of Chongqing Medical University, Chongging,
400016, China)

[ Abstract | Objective  To report a clinical isolated strain of Providencia rettgeri producing New Delhi
metallo-B-lactamase (NDM-1), FR90, and study its resistance mechanisms. Methods  The bacterial strain
was progressed with the antimicrobial susceptibility test. Production of metallo-B-lactamase was identified by
modified Hodge test. PCR was used to detect several common resistance genes for carbopenemases. Plasmids
conjugation, plasmid incompatibility group detection, Pulsed-field gel electrophoresis ( PFGE) with S1 nuclease
digestion of whole genomic DNA (S1-PFGE) , Southern blotting and gene sequencing were conducted to analyze
the plasmid characteristics and the surrounding genetic structure of the blay,,  gene. Results  Providencia
retigert FR90 was resistant to quinolone, Polymyxin B, and all B-lactas ( including carbapenems) except
aztreonam. Modified Hodge test showed it was positive to metallo-B-lactamase. PCR displayed that only the
blayyy. gene was detected among several common resistance genes for carbopenemases. Further study revealed
this blay;,y,, was located on a broad host-range IncA/C-type conjugative plasmid FR90 in a size of 50 kb,
confirmed by S1-PFGE and Southern blotting. A 17-kb fragment from the plasmid was obtained and sequenced,
and the blay,, gene was flanked by 2 copies of ISAbal25, with a downstream gente of trpF, followed by groS,
groL, and a truncated insE gene. Conclusion  We report a clinical isolation of NDM-1-producing Providencia
retigeri in the mainland of China, which reminds us to closely monitor the NDM-1-producing bacteria and take
infection control measures to prevent the blay,  gene spreading among bacteria.
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FoE I R =8 R <0.25 S
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M:H9812;1:J53-FR90;2: FR90;3:J53-QT20;4: QT20;5: ¢4 % R 3
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17 kb A H Bt ( GenBank No. JQ362415) , Jfxf H: 56 51 #E 47
FEATHT, 5 B 1SAbal25 (R U5 F 1 & A S 1A — ANl AP
G LT blayyy., 5B WM, FHHAK K K trpF | groS  groL. & K #1
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AT PASERIE T 7 NDM-1 (%) S R sh #F 5, 2013 4
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P EsE T4 .

H T3 B 5 0T T X 2R T R R AR 25T
H NDM-1 i, 7] FH TIRI7 PR 2R . Ak 1]
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S W R ) 1 A DX R A SRR A i A, ISR BB G
5 il 1 sl LA LU i 245 35 PR 7 20 B 2 T4 4

Sk

[1] Vatopoulos A. High rates of metallo-beta-lactamase-producing Klebsiel-
la pneumoniae in Greece--a review of the current evidence[ J]. Euro
Surveill, 2008, 13(4) : 8023.

[2] Oteo J, Delgado-Iribarren A, Vega D, et al. Emergence of imipenem

resistance in clinical Escherichia coli during therapy[ J]. Int J Antimi-

crob Agents, 2008, 32(6) ; 534 —537.

MREREL, Teflfh, 228, 45 XbmeE B2 R B TR

FFARHNTE I 25 B A58 BOmA T R A [T ] rh AR e

SBEREAE, 2011, 31(9) ; 792 -795.

(3

[



4535 4 23 1
2512 2013412 H 15 H

CEE NI S
J Third  Mil

Vol. 35, No. 23
Med Univ Dec. 15 2013

(4] ki, ZHmME, @, 4. IMP4 BI4JE B NBEIGE & - IHFLE
1 OmpK36 #2552 il 9 5 76 110 T Xk 75 B 4 S A 2R v 7K1 i
5[], IR PR A, 2010, 33(9) : 845 -851.

[5] 2846, #ikT, Wi, & 7B E4aE g NBKRRE-1 W%
PRI S5 T]. PAERER PRk, 2013, 36(1) : 85 -87.

[6] Clinical and Laboratory Standards Institute. Performance standards for
antimicrobial susceptibility testing: Twenty-first Informational Supple-
ment M100-S21[ S]. Wayne; Clinical and Laboratory Standards Insti-
tute, 2011.

[7] Chen Y, Zhou Z, Jiang Y, et al. Emergence of NDM-1-producing
Acinetobacter baumannii in China[ J]. J Antimicrob Chemother, 2011,
66(6): 1255 - 1259.

[8] Carattoli A, Bertini A, Villa L, et al. Identification of plasmids by
PCR-based replicon typing[ J]. J Microbiol Methods, 2005, 63(3) :
219 -228.

[9] Sekizuka T, Matsui M, Yamane K, et al. Complete sequencing of the
bla( NDM-1) -positive IncA/C plasmid from Escherichia coli ST38 iso-
late suggests a possible origin from plant pathogens[ J]. PLoS One,
2011, 6(9) : €25334.

[10] Kumarasamy K K, Toleman M A, Walsh T R, et al. Emergence of a

new antibiotic resistance mechanism in India, Pakistan, and the UK
a molecular, biological, and epidemiological study[ J]. Lancet Infect
Dis, 2010, 10(9) : 597 -602.

[11] McGann P, Hang J, Clifford R J, et al. Complete sequence of a novel

178-kilobase plasmid carrying bla( NDM-1) in a Providencia stuartii

strain isolated in Afghanistan [ J]. Antimicrob Agents Chemother,

2012, 56(4) : 1673 -1679.

[12] Yamamoto T, Takano T, Fusegawa T, et al. Electron microscopic
structures, serum resistance, and plasmid restructuring of New Delhi
metallo-B-lactamase-1 ( NDM-1 ) -producing ST42 Klebsiella pneu-
moniae emerging in Japan[ J]. J Infect Chemother, 2013, 19(1):
118 - 127.

[13] HoP L, Lo W U, Yeung M K, et al. Complete sequencing of pNDM-
HK encoding NDM-1 carbapenemase from a multidrug-resistant Esche-
richia coli strain isolated in Hong Kong[ J]. PLoS One, 2011, 6(3) ;
e17989.

[14] Du XX, Wang J F, Fu Y, et al. Genetic characteristics of blaNDM-1-
positive plasmid in Citrobacter freundii isolate separated from a clinical
infectious patient[ J]. J Med Microbiol, 2013, 62(Pt9) . 1332 —1337.

[15] Garcia-Fernandez A, Villa L, Carta C, et al. Klebsiella pneumoniae
ST258 Producing KPC-3 identified in Ttaly carries novel plasmids and
OmpK36/0mpK35 porin variants[ J]. Antimicrob Agents Chemother,
2012, 56(4) : 2143 -2145.

[16] Nordmann P, Couard J P, Sansot D, et al. Emergence of an autoch-
thonous and community-acquired NDM-1-producing Klebsiella pneu-
moniae in Europe[ J]. Clin Infect Dis, 2012, 54(1); 150 - 151.

[17] von-Graevenitz A, Nourbakhsh M. Antimicrobial resistance of the
genera Proteus, Providencia and Serratia with special reference to
multiple resistance patterns[ J]. Med Microbiol Immunol, 1972, 157
(2): 142 -148.

(W5 :2013-06-28 ; & [8] :2013-08-06 )

(%4 R %)

(E#2507 W)

A:RA7;B: KRB
B2 BEEREMRENEEREEFARIE MRIRH

2 itig

B 375 ) 0 R UL, 5 B T0% ~
80% . "B T MBS M R, A 60% W R E AR
ATRE, TCAL RS 2 UL T NG B TSR 2%, B R kb kAR T
LI A R = B B ME TR S K A T 3, U RS B N D L, KR
CNKI HHa e e 435 v SCRH 9 TR J4E 1994 - 2013 4R ¥TH,
SEAR I A A s bR R R R L 6
FHNICICHK B 375 W 40 ML I8 90 7 Bt 43 % L« Gaetani 41
2005 434 2 4, [N, 4F % 5543 B T 1955 - 2005 4F ) 3
Tk, L4 5 31 45 Yeh 25140 2007 4E4i2 55 1), 45 J6 WA o,

P32 T T8 501 e 7% B DRAS VR RV PR 2 I 45 o1 e R, 12
HATFRERZ BT, F- AR ST L IE 5 AU B L, R S B DI R
iR, DR Lo RS 3 D A Y o A T S BURK
FARBIGIT IIME— A R INE  FeRB AR DI BR (19 58 1 A 4730
ZLHE VIR BAE R o ARG R BT T A 4L,
ARG AR A2 13 AL ARG E SR DI
iiIea e sz AR AL B Fii LAY, BE 7 2 4 DGk, (BATS s 1 21 B
Vio XTSI B e gg , 2% RS B P e B ) T RE

SE Lk

(1] BREAH, 5%, B, 46 BB~ ala s —m L]
HhABIE PR BRI Z%3E . B R, 2010, 5(1) : 306 —309.

(2] 21, MBI, K&, % HEVINESEEE—F]. b
WZ AR, 2010, 26(2) ; 111.

[3] Gaetani P, Di-leva A, Colombo P, et al. Calvarial metastases as clini-
cal presentation of renal cell carcinoma: report of two cases and review
of the literature[ J]. Clin Neurol Neurosurg, 2005, 107 (4): 329 -
333.

[4] Yeh H C, Yang SF, Ke H L, et al. Renal cell carcinoma presenting
with skull metastasis; a case report and literature review[ J]. Kaohsi-
ung J Med Sci 2007, 23(9) ; 475 —479.

[5] B8tz Bgsriny T2 [ M. bt JEaT BB R b [E U A0 B2 A
KeEBRA H AL, 1995 4721.

[6] Cohen H T, McGovern F J. Renal-cell carcinoma[ J]. N Engl J] Med,
2005, 353(23) : 2477 -2490.

(Ur#5:2013-09-09 ; & [5] :2013-10-08 )

(%4 ZE)



