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[ Abstract] Objective To investigate the distribution of ESBLs and OXA-type
of cabarpenemase harbored in Pseudomonas aeruginosa. Methods Non-repeated and
clinical important Pseudomonas aeruginosa were isolated from the People’ s Hospital of
Jiangsu Province from 1997 to 2003. Eight pairs of versatile primers were used to de-
tect the appearance of ESBLs, according to PCR results, a pair of PER-1 gene primers
were adopted to amplify and partial of the products were determined by DNA sequen-
cing. Conjugation testing were used to transfer the resistance from wild-type
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Pseudomonas aeruginosa to recipient cell rifampin resistant Pseudomonas aeruginosa
reference strain PU21; Agar dilution methods were exerted to determine the MIC value
of four antipseudomonal antibiotics against Pseudomonas aeruginosa , according to CLSI
standards ; Finally, the homology of PER-1 producing isolates was determined by PF-
GE. Results Of 47 isolates, 28 harbored bla PER-1. None of other ESBLs was de-
tected. The PER-1 harbored Pseudomonas aeruginosa couldn’t confer the resistance to
the recipient cell Pseudomonas aeruginosa PU21. Results of antimicrobial agent sus-
ceptibility demonstrated that there were high co-relationship between genotype and re-
sistance, exhibiting high resistance to piperacillin and ceftazadime. PER-1 producer
also displayed an overall resistance to imipenem and a relevant resistant rate to pip-
eracillin-tazobactam. PFGE typing revealed that vertical transmission occurred among
those isolates. Conclusions PER-1 type of ESBL harbored Pseudomonas aeruginosa
disseminated in our hospital.

[ Key words]  Pseudomonas aeruginosa; Extended spectrum beta-lactamases ;
PER-1 type

B R BURE , FT LB = TR L R B E
REZER AT REAL B R 45 B R A PRI I IR S 3R R 3
4k, B F H &M E A 2 E i 251 LA AR Be PR B R 9 4 S 3R, EOR IR ERIG
STHORMEXE B 22 M3, Hm 25 PlH S HEAR—3 W EEHB B E
BAE, ESIMER R G R S BEARAARE AnpC BE% . BRSNS
BRE @R T ESBL, I SHV \TEM ,OXA =il it ZHHRE " RITAAE
A Bells R B4R SR B S MU o ESBLs FILELBR T B ARG M OXA B4 1B 00,
RAGFEYZEFEH#T TR . BESERIRETT .

wRIEF*E

— A MORIR 5 S5 B b M s R

SIESE 1997 2003 42 8] 3R Be & i R ] SR B MU e 3k 47 %, HEBR R —
BE F—IAL R A IR ; BB i B AR B M B ATCC27853 iR LB 1A
FFE ATCC700603 HZBERIRKZE MR BB FEZORBER B , B B E
PU21 HiEEHE Patrice Nordmann #7204

A R AR

ExTaq PCR &5 &, BRHIHE I VIES Spe | 1 B KIEZAEYAF I MEZER
A B PCR P=H7 35 2 I 2 /A 3R s B B . WRHL PG AR ( PIP, 24t 25 ) |
SLAUMBIE (CAZ, B2 R B R MK AT (WRHL PG AR- =M ELIH ( PIP-TZB, £ H
BIRAT]) EREIERS (IMP, HiM BRI AR 2) 355 FPiA F ; Muller-Hinton 3
JRW B Oxiod AF] ., ZRERMUONIEE AQS Manufacturing AF] ; 41 ISR
B Oxiod A 6] ; ki izBe e H3kiY CHEF MAPPER XA 3% Bio-Rad A =% .
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FZIR 2006 4 CLSI HEFEARME , R SRR IR BRI _Ead 4 FiPies X 4isk
BB MIC {8, ZSBRMUS SRR R 10° CFU, SR B RFEER .

U PCR K y=Hy e 5 &

FAEBRLRBHE, B.OSRBAE R DNA ZP HEEKR, KEY ¥
TEM .SHV .CTX-M .PER \VEB \GES & 8 XJ3# Fi5 | ¥ AT A B =B bk ; -4k 2 DA
FHRLI RS |8 S BRYERR (& B S I Ry R FEAIR O ILE 1) . BRI
PEXT R R ER A = B R A PR FR . P48 PCR =438 RiEE A YA F#AT
BERFIME , 855327 GenBank H122 Blastn F2F (http ://www. nchi. nlm. nih. gov)
ST HEXT

I EBESRR

218 Poirel SHRAITTEL" Ko T 5 32 140 8 AU AR ST i ek ) 4 A0 B P B
PU21 FE 37T CIRAEPIRIET SR 50 mg/L L AMBER 150 mg/ 1 FFEF-HY
M-H $555 BiE ST

N B R AR A AT

Sk H PFGE J7i% , Spe TEAL BT B2 B8 5 DNA J5 K IRBUBCE Tt b, &
14°C B3k 19 A/, A IK FA T, A Bk b i 6] . 2. 5 70 & J5 Bk B[] : 5. 0
B BEBEEE 6 V/em, HIKGRERICZ ERa, B BUR REHBEIFHT-

R1 595 LB KEMH

EIL7E978 3l DY o
TEMF 57 -ATAAAATTCTTGAAGAC-3’ 58°C
TEMR 5’ -TTACCAATGCTTAATCA-3’

SHVF 57 -GGGTTATTCTTATTTGTCGC-3”’ 58°C
SHVR 5’ -TTAGCGTTGCCAGTGCTC-3’

CTX-M-1F 57 -ACAGCGATAACGTGGCGATG-3”’ 55
CTX-M-1R 57 -TCACCCAATGCTTTACCCAG-3’

CTX-M-13F 57 -CTGCTTAATCAGCCTGTCGA-3” 60°C
CTX-M-13R 57 -TCAGTGCGATCCAGACGAAA-3’

CTX-M-2F 57 -TGGAAGCCCTGGAGAAAAGT-3’ 62°C
CTX-M-2R 57 -CTTATCGCTCTCGCTCTGTT3”’

PER-F 57 -CCACTGTAGGCGTTGC3’ 48°C
PER-R 57 -CGGAGCCCAGGTATT3”

VEBF 57 -CCCCTCAAGACCTTIT’ 53°C
VEBR 57 -ACAGAATCAGTTCCTCC-3’

GESF 57 -ATGCGCTTCATTCACGCAC3” 50°C
GESR 57 -CTATTTGTCCGTGCTCAGG-3”

PER-1F 57 -ATGAATGTCATTATAAAAGC3’ 48°C
PER-1R 57 -AATTTGGGCTTAGGGCAGAA-3’

s R

— PCR =4yl &
47 RSB AR EE A 28 BREBL PER #5491 B, X e Rk A
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PER-1 W FFE 3 ¥ Ir &2 FHEL R HAb &R TEM,SHV CTX-M, GES &
VEB 35 R BAHE. FEVLE 28 BRFAMESS SR PRE 3 BRERMF , LR Z Blasin ;8 5
bla PER-1 2K 100% Wj4-,

— HiEER
HE BRI R SRR A E—3, RI R PER-1 FHEEMRXTIRHL
6 th I W BE T 25 ( PH R Bk X DR BL PG AR MIC,, = 512 mg/L, Sk Fafib BE

BEEH B RGS RAF A CESLARRGR
= BBESER
28 #k PER-1 FEAERRS PU21 f7HRB LA GAR , & 3 WEE KRB H &
CER

F2 28 REIGREAMIERT 4 FHIEEER MICEREL 1 PFGE /321
MICHE (me/1)

173 PFGE H 5 AKRE

PIP CAZ WB IMP
973 A % =512 =512 64 32
974 A % =512 =512 =128 6
975 Al % =512 =512 64 32
97-7 A2 % =512 =512 64 32
97-8 A2 % =512 =512 64 16
9724 % =512 =512 64 16
9761 B % =512 =512 64 16
97-62 B (mY:Zs 0] =512 =51 64 32
9763 A2 % =512 =512 64 16
9764 A2 )73 =512 =512 =128 16
9771 A )73 =512 256 =128 16
98-12 A2 % =512 =512 64 16
9831 A % =512 =512 =128 16
98-50 A2 % =512 256 64 16
9855 % =512 =512 =128 16
98-71 B % =512 = 64 16
98-72 Bl % =512 = =128 32
99-1 A % =512 =512 32 16
99-62 A3 % =512 256 64 16
00-25 A3 54 =512 256 64 16
00-36 A2 % =512 256 64 16
00-52 A3 % =512 256 64 16
00-54 A RIS =512 256 64 16
00-64 B % =512 256 64 16
01-23 Al % =512 =512 64 32
0131 A2 % =512 =512 64 32
0140 B % =512 256 64 16
01-66 B2 % =512 =512 64 16

DU \PFGE 435l
TR Tenover HVPHIFRME, 28 £k PER-1 PR AT Ay Wi AHR HEBGI Y 52
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[, BN e A (20 #R) A1 B BU(8 wk) Ko A BRI 3 NTEEL, B &I
SR 2 AER(E ) . BN TLRSHRIERE B PFGE HRIAHZETE 3 22N, Bl
Tenover PEHIRHEH 9 BB R (closely related) , /R X LB ARE AT IR LR
ATTRBAH G, AT AN Al — B R A A B B R [AIAHZEHTE 6 KHLLA, B
Tenover PEAIFRAER B AT BEMISE (possibly related) , J/R XL BREERLAT I 2 LR
FAEERE,

Type A B BIA A A} A A3AB Al A2 B B2
Lane 1 2 34 %5 6 7 8 @ 1011 12 13 14

2 2 R 1111l R

O s e B s ™

== .
-, - e

B 1 PFCE %58 (1 ~14 4838 PER -1 FHHEEF A
BBR ,_b AR RSB H AR

w®

PER-1 #I ESBLs B H¥EE A Nordmann ZESR SR B LM R B #4775
ST, REERFIIE TEM BIFRTEMEAL 27% (BRFEAFHER Class A KEHK
MK RS BT EA TR Y . ZER W ¥ &3 PER2 AT, 5
PER-1 #HLE, I 9 B MR IR M 86% , ARR BT 3% B K A e itk , X3k
FaftunESF =AUk ARSI RO EA R B KA E A o U e BRI A | S5 3 X
AARE R L EHE BB A K RAT . RERRT 2002 46
B CEELBNME R FE R Hob, B SCHR IR E
BH AR B IATE BT RV TTESEZF R PRI, WiZER
HENZARR, FANERAEK L, AN I, A SCERFE A TAIL-
PCR K Fr3 35 B9 07 vt 250 R A B B9 PER-1 BEAT T A, R B 4R B0
JaBE PER-1 frFYefadk b, HIR Tn1213 RRHH',

AR F RO A0 B D R B BB I R 1997 ~ 2003 W] 9ARAS, BAR7E 47
PRSI AU TP 28 R PER-1 P, ELJUHAM ESBLs #5797, M 2yRAE 1
KRE, EERBFE B, A PER-1 BRI WRBL PG ARk 70 b B w25 B ik
2y, W HARZS YA B B TR 2 AR AR St RIR A th Bl 25 . Rk,
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BATHEMER T 7B ( FZRE PER-1) YLI5h, i HABHL IS 5 X e A R TR 25
ML TR 257 B, Tk 25 2 A e 4T UK O R BE T 25 , b Y2 e 3 e 4
SHEREEER OpD2 KSR RE TS5 HT . B, SREBESET
AREETR B S AT, 3 PER-1 RN FRIF BTN b, 5E NI Z KB
PR E—3L

ABFFE 28 Bk PER-1 FHMEBR BT LIS R A B BB EEBATH PF-
GE EIREZ FIPRMEHr Al WA B E AL B EAR—30 L0k R BTRH E B A& R
B, A4 20 Bk A BIBEPREENE) 28 R PER-1 FHEHORIE TREEA RSB Z, 2 A
BEABUE 10 XU ET-EA2], FK 28 PRANTE 5 25 3%t KB |, i g
7RERE AT BEAF R LA T R R TE AR B A 4 B B M B T 25 AR A T

LR EFR ARSI T r R BB RS2 58— BB R Bt PR o 5 e 4 B I B ™
ESBLs B#fE L0 , 5 HAb# I SCERIREA [, PER-1 2 ILHATHR N B — B> ESBLs
BERY . [, NRATRE AR , 25 WA AR R 2 18] | I 18] A _E B8 PR
FRATTISR e Py B4 T 24 BT 0 U A T 2 s T 42 ), REL L 7 245 B B e N R A2 48

4

7o

A AL TE Z R ER R 5 — M B B , R MR 2 M D sE R,
RHZEZORBAR W IRIENY 5 R AR AL SC A R, BB E BRI o2k
R BERAR LK 7 BB r Ik A

8 £ x W
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