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TE: BRIV 2 FEEBEIG R 75 Hi 5 50 P 0 R R AR R I 55 7= A5 8 1% 8- PN Ik e ( ESBLs )
MXFR. FiE  HEH2016 4F 1 J] % 2017 45 8 JIARM T 2 FKEEBEE RARA 43 85 Hh i 51 BRAE 5 R4 2 B i T, ok
FH K-B 4054 #0016 H 7= ESBLs Ha g AL T , R FH I AF 18 25 19 (1) 1 42 64T )3 8] (ERIC) -5 A3 g% S0 ( PCRY) it
51 B ZRAR SPH B RR A T [RTURAE 437 , SR TSR 3 0 Logistic [B1A 43 BT PRI 4 SR AR 5 I 147 ESBLs YGRS R %=, 45
R 51 BRSBTS S 7 ESBLs B Rk 22 B, 7= ESBLs B RR PRk 43. 1% o 51 B4 2% i S I 7 ERIC-
PCR [R5 4T m 17 29 #k, T8 17 #, AL 5 4%, B R0 Eon , WRRICIR 9 B % o 7= ESBLs BH P TRAR T i
Fuil (59. 2% ) 5255 T ICU SR VB A TE#E (20. 0% ) (P <0.05) , ERIC-PCR 4371 T %I 3 #k 7= ESBLs [ 2R (55.2% ) &
e T SRR (23.5% ) J% 11 TP SRk M1 (27.3% ) (P <0.05) , Logistic 22 [HZ 4347 i 755, ERIC-PCR 437 T Y |
PIREA 8 R A Ay i 2 i SR B P ™ ESBLs HOfERR N R (P <0.05) o 518 KR DX S AR F R oA IR e AN B 22 I,
oA B LA R Ry T TRTEE AT DA T R TT K 3=, BRI TR e ERIC-PCR 43784 T R TR S48 M Hi X = B 9 4
BRI T A ESBLs (7GR 2,
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Clinical infections characteristic of Pseudomonas aeruginosa and it’s risk factors for producing
extended-spectrum f-lactamase
CHEN Song-jian, WANG Shu-wei,ZHANG Gai, LI Zhen-jiang, JIN Jing,LI Ya-hui
( Department of Pathogen Biology and Immunology ,Henan Medical College ,Zhengzhou 451193 , Henan Province ,China)
Abstract: Objective To investigate the clinical infections characteristic of Pseudomonas aeruginosa and it's risk
factors for producing extended-spectrum B-lactamase ( ESBLs). Methods A total of 51 non-cloned Pseudomonas aeruginosa
strains of were isolated from clinical specimens of two hospitals in Zhengzhou from January 2016 to August 2017. The ESBLs-
producing Pseudomonas aeruginosa were screened by K-B slip diffusion method. The homology of 51 strains of Pseudomonas
aeruginosa was analyzed by enterobacterial repetitive intergenic consensus( ERIC) - polymerase chain reaction( PCR ) method.
The risk factors of Pseudomonas aeruginosa producing ESBLs were analyzed by single factor and logistic regression analysis.
Results Twenty-two ESBLs-producing Pseudomonas aeruginosa were detected from 51 Pseudomonas aeruginosa strains, the
positive rate of ESBLs-producing strains was 43. 1% . The ERIC-PCR homology analysis showed that 29 strains of type | ,17
strains of type [l and 5 strains of type [ll. Univariate analysis showed that the proportion of ESBLs-producing strains from
internal medicine (59.2% ) was significantly higher than that from ICU (20.0% ) (P <0.05). The positive rate of ESBLs-
producing strains of type 1 (55.2% ) was significantly higher than that of type II (23.5% ) and type II + type Il
(27.3% ) (P <0.05). Logistic multivariate analysis showed that type [ and internal medicine strains were risk factors of
Pseudomonas aeruginosa producing ESBLs (P < 0. 05). Conclusion The Pseudomonas aeruginosa was a major cause of
infection in internal medicine in Zhengzhou. The Pseudomonas aeruginosa infection are more prevalent among the male
patients. Homology analysis shows that type [ and type I are the major type. ERIC-PCR type | and internal medicine strains
are the risk of Pseudomonas aeruginosa producing ESBLs in hospitals of Zhengzhou.
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A 2 A P R T DR B i L SR AR B TR 2
—, BB B-INBEI BT A ARG PR 12 4, i 2
T 2450 2 Al B L B 77 A 7 ) ) B- PN T Mg il
(extended-spectrum B-lactamase , ESBLs) , Hifg T A] DA
IKFRIEA Y B- Bk AT AE A1, 38 W] LUK fif £ Tl
I 3 4 KB R KP4 R . HEl, ™ ESBLs 1y
A2 B BRI R THE S5 )2 ik, 7 ESBLs 44l
BT A SRR I PRIG T 5 A 5 7T I 2
SR TR IRME Y o AT X RS H Y ST Bk
A2 AR EA N TR A T R 23T , 1 AR S 2 e S
ESBLs i 24 1) A e fa b R &%, Sy 7 ESBLs 4 ¢l
PR BT ) TR S AR
1 ANS
1.1 FEMRSRIE 2016 4£ 1 ] %2017 48 FHM
2 FEGAFBE Bk B Rk 73 B Hh A 2 i B i 1 (T
TIRERIRE)S1 B, 225 E Becton Dickinson 23 )4
F Sh 4N B %5 72 R 40 phoenix ™ S B IA 5 AR 113
BBE IR W0 2% T8 A PRI EP
=70 C f&FF-
1.2 FERXFGME LAME(ER 30 pg) A
e (BE 35 we) SKIEBERT (455 7 30 we) kil
W2y (B R 30 pg) . kA6 Al BE/ v hE 4E IR (B
30/10 wg) F1 3k fL0E i/ v 4E B2 (5 v 30710 pg)
AR VE RN S EE SR BUR R SR B BT
A Wi R A BR 2 7] 52 x Taq 545 Tl 6% S0
( polymerase chainreaction, PCR) Mastermix Iy F KAR
AR (At a0) A R W] s DSTM 2000 Marker 11 H
JTINAELE W) R A BR 2 W] 3 DYCP-38C /K- 1L ik
A LUK I B b S — 2 YR A R | PCR
P44 B 7 Eppendorf 227
1.3 $AFERPME ESBLs Bkt i 3L
e RN S 36 3 A v A PIp 25 HE 77 J7 12 9647 ESBLs 3%
TR0 A 0 Ve Sz 56 B 26 70 A IE S2 56 (K-B 48 7 K
W) P U AR A M M (1 x 10" efu - L7Y),
FHTC AR 28 1 5 U AT T 7K A I 2 1 B o [l 5 7 i
b TR B Rk A E R Sk Ay Sk
HAA 25 SR I Tl T, 37 C K557 16 ~ 18 h,
I 410 TR Rl LA, AT AR O T S, YT 2
WA AR/ N T AR (R IEABIE <22 mm, ZiHi <
27 mm, 3 fME G <27 mm, LA <25 mm) B,
FIRE Sy ] BE 7 ESBLs B Bk 5 K 0 28 Y AT BE 7
ESBLs [ ik -FF FH Sk A8l I | Sk 760t e/ v Fr 4E R Sk
TN Sk AU g/ e 4EBR AR R TR IE S 5, Y
B hi YRR 5 R T s PR R BT R 25 W AR R B
FH2E =5 mm B, RIBRIZ N P ESBLs Bk
1.4 AEBEMEFARNEEREDEERFT
( enterobacterial repetitive intergenic consensus,

ERIC)-PCR ff - 70 “CURA7HY BRI AL )5, 250

IRk B/ 1 TR R, 3% S ) 2 A A A T AR L
37 C & K: 38 o, P BOR fif 5% 572 A T/ 3%, 7E
0.5 mL PYZEM/K EP 45 Hh R IR AT, B T kK thom
5 min, 12 000 x g B0 5 min, B F i WAE Ry B
Mo ERIC 519y FisfA: T AW TAAA BRAS 7l 4 0,
FWE B W 5k 5 -AAGTAAGTGACTGGGGTGA-
GCG-3', FiEB| 49 514 5'-ATGTAAGCTCCTGGG-
GATTCAC-3', ERIC-PCR {& % 30 pL:2 x Taq Mix
15 pL, BW#5190 1 pL, g 1 pl, itk 1 pl,
ddH,0 12 pL, PCR %5fF:95 CHiAs#: 5 min;95 °C
AR 30 5,55 CiB ok 30 5,72 CHEf#H 1 min, J ] 40
G ;T72 CHEAR 5 ming F 3G 7 Py F o & 53 %0
1. 5% BEREABERE LUK (100 V) 50 min f5, >R FH BE
NREEX iR REEhI RS UL
1.5 $fA&HREMRE ERIC-PCR {55 EiEE L HE
UK R 5 A Quantity One v4. 62 BRFHEATAL
U ERIC-PCR B4 %747 , #% ERIC-PCR $5 4 &l
TR, AR A B AT A e 1T &
AP RS WE A 07, HA S W 5 PER 5k o
B 51 BRERSG IR BB PCR P14 45 5 i vk B 5k 7 1k
JEIEEFR A NTsys-2. 10e 1A, R AR A1
AT RIS A5 BN R AR SRR 1 45
FE ST PR SR B 1) 3 AR
1.6 Zit=Fsabi8 )i SPSS 18. 0 B4k 1481t
3T PEVERILUE 43R R, R x° K0 b A4
S B TR A A I PR R AE )2 ERIC-PCR 43 74 55y
ESBLs Jiff i) 5 5 ; 2K H Logistic [81JH 73 B4R il 4 1R
AN ESBLs i 25 i [ %5 P <0. 05 SH 2 % A 40

e -9
2 #R

2.1 51 HRSAFRBREMERIGAKRIFSFE 51 AR
SR PR I T 51 LR Pk IR T R
38 #Kk(74.5% ) , ZMERFE 13 BR(25.5% ) 5 S E I
O3AT ST BIERE L 1 ~80 %, iR AE IR 57 %, H
<60 % F 26 i (50.9% ), > 60 % FH 25 i
(49. 1% ) o AKIFARAS IRIRA 34 $5(66.7% ) , 3 11
ST 9 Bk (17.6% ) I 3 #K(5.9% ) , IR 4 B
(7.8% ) IHW 1 #(2.0% ) o RIEFFE: FHAEM
ok J7 9% 5 (intensive care unit, ICU ) 10 #f
(19.6% ) ; WF}F 27 #£(52.9% ) , Hrh P N &L 16
PR(31.3% ) , P2 NEL 5 £ (9.8% ) , .0 L INFY 3
PR(5.9% ), TH AL R Hb = BL R i s B 45 1 Bk
(5.9% ) ; ShFL 14 £k (27. 4% ), Hp & B 4 %
(7.8% ), FFHEAMBE 3 #% (5. 9% ), 1Bl 3 #
(5.9% ) ,F & HbFE2 BE (3. 9% ) , W IR AMBE 2 #%
(3.9% ) .,

2.2 fAFBEBEMME ESBLs {4 R 51 thisk
B PR B A 0] 2 B 18 S 56 & L7 ESBLs B Bk 28



5 8 4 FRAATE , 45 i e B AP O TR e PR

BERPIE BOH ™ )3 B~ BERE ARG D 32 50 - 157 -

R, BAE 3R R 54. 9% ; 4% )5 W IF 1 36 %% B ESBLs
PRIPE 22 Bk, FAMEZE O 43.1%

2.3 $EG{REBE ERIC-PCR &8 X 51 ki
LR TS ERIC-PCR 434, B 8 4l ¢ fl o 7
HORBEY 3 4%, 4 43 #k9 ERIC-PCR 5404
X A LB W g gk, RN 7R 100 ~
2 000 bp, FHr K/NK 650 bp, #4) F#k ERIC-PCR
ZERILE T,

12 345678 91011121314151617 M

a2 000 bp

=4 1000 bp
750 bp

500 bp

250 bp
100 bp

M : Marker( DL 2000) 51 ~ 17 . #8034 3 A1 50 B bk
1 EoEFEHRAMEHRE ERIC-PCR 155 E
Fig.1 Some of ERIC-PCR fingerprints of Pseudomonas

aeruginosa

2.4 $EAFREME ERIC-PCR 55 EENRE S
BGR SR 2, LIAHIE 0. 80 S Ft it 4y
T, ST R ERAE SN Al 23 3 28, Hoh T8 29 £k,
AL 17 #k, 2SS #k o

Li6 T
L24
L32
133
L36
L37
L40

L4l ]I
L43
— S
125
L34
1.49
L29
L3
14 =
L4

’7 I
1 .
0.76 0.82 0.88 0.94 1.00

B2 S1tkAFREMEREESN
Fig. 2

aeruginosa

Cluster analysis of 51 strains of Pseudomonas

2.5 SRGREMET= ESBLs B FXBE RS
S5R LR 1, 77 ESBLs R RRIY B A V5043
i 22 TG L (P >0.05) . 7 ESBLs
FRAESRARAS v i1 ) B (52. 9% ) & T3 111 43
P1(22.2% ) FIHABARA (25. 0% ), {H 22 57 oG8 177
(P >0.05), WNERIER ™ ESBLs Bk
By BB (59. 2% ) W3 T ICU SR 8 1 IS Ak
(20.0% ) , =94 G2 X (P <0.05), ERIC-
PCR 43 B T BB bk th 7 ESBLs B Bk T o5 HC A
(55.2% ) & T B RE (23.5% ) Je T TR R
PRZHN(27.3% ), 2 A Gt XL (P <0.05),
B E S BN, WRBSRIEE R 2 ERIC-PCR 437 1
T G A Ay A 2 A P T ESBLs f iz PRI 2R
#1 7 ESBLs SiRBEMERKRERNLEEST

Tab.1 Risk factors analysis of Pseudomonas aeruginosa
producing ESBLs by Univariate analysis
- fEESBLs HEA o 95% Tl {55 X [f]
FPE/ B (% ) B/ Bk (% ) TR ER

i

>60 % 11(44.0) 14(56.0) 1

<60 % 11(42.3) 15(57.7)  0.933 0.308 2.828 0.903
il

] 17(44.7)  21(55.3) 1

g 5(38.5) 8(61.5) 0.772 0.213 2.797 0.693
PRARAL

P 18(52.9) 16(47.1) 1

17 B 2(22.2) 7(77.8)  0.254 0.046 1.404 0.091

Hifls 2(25.0) 6(75.0)  0.296 0.052 1.682 0.146
LES

ICU 2(20.0) 8(80.0) 1

g 16(59.2) 11(40.8)  5.818 1.032 32.793 0.029

AMEE 4(28.6) 10(71.4)  1.600 0.231 11.082 0.633
ERIC-PCR /3%

it} 16(55.2) 13(44.8) 1

It} 4(23.5) 13(76.5)  0.250 0.066 0.953 0.037

113! 2(40.0) 3(60.0)  0.542 0.078 3.743  0.530

T/ T 6(27.3) 16(72.7)  0.305 0.093 1.001 0.046

2.6 $HFBEME ESBLs EREZRZE RS
R OHRWNEK2, ZHE Logistic 741 BR,
ERIC-PCR Jp 8 T 7Y | A} oA 5 i A A i) 2 Al S0 M T
7 ESBLs [ fals K % (P <0.05) .
x2 HFHBEPMEAS ESBLs ElREXRZEARSHT
Tab.2 Risk factors analysis of Pseudomonas aeruginosa
producing ESBLs by Multiple logistic regression analysis
95% Ml X i
TR ER
FIE (R os 4MEL/ICU) 1.271 8.603 0.028 2.851 1.351 6.929
FRARZR AL (5% vs Hofh) 0.352 2,441 0.412 1.423 0.922 2.196
ERIC-PCR ZpBI( T B os T BY/IMAY) 1,612 9.313  0.016 3.843 1.063 8.525

3 he

Wt e AR AL 2 T A AR ST, o 22 B T 2 AR

kS Estimate Wald P Exp(B)
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RIBEPERG B FEBUR I . AR 2015 4F 42 [ 41
T 247 0 X 045 455 SR, ) 2 1 B P T 7 30 A e e
TEH L AR P ESE 3 00(12.9% ) ). H 4R {1 o
IR AR | B B 25 R BT A8 SR IR 35 5 0
i, FLAEIE i 58 UYL I S PR e 55 e 4%, 5
BUCE B AR R R WAT . AT R, H 4
B TEBEARAS A AR R (66.7% ), FLR N
B3 W R (17.6% ) , b3k 2 FikrAs s H i 4
S {R ERL M TR TR PR 43 PR (84.3% ) , $EIR AN L IX.
) 2 AP B T S A W T JER S AR 77 1 3 b ) S e
H 3 DARA RN R IEE , WRLRIEFRAS K H i 2%
AR 27 Kk, o5 52. 9% , $& 7R A b X 4] 2 {5
PRI N 22 DL 5 B AR T 5 AR I8 R, > 60 %
BAE IR R (49, 1% ) 5 <60 % B F M H R
(50.9% ) FeAARSE , MENE B4 b LB PR N
F(74.5%) .

it 5 1 DR L S 8 T o 551) DR IR i SR T
2R YT MeAz 2B PR BRAT AT A3 22 ] 2% {1 2 e 7T
X 22 BT IR 2 (AT 25 M AR AR T e, R T 2 L
PATY v/ S o B e N A3 e a0 Il (27 N [= D i
SRAR IR ME o 2 115 B4 T 7 8- M) T o g 2 1%
P25 EEHLEH Z —, & LR EPT R A )
A8, B- DA P A T 245 5 P9 A 52 72k T
B- N ML , ‘& BR T o] LUK R A 1) B- N k24T
HEZAN AT LIK R ) 1% Sk R 1R 2, FRZ Ol ESBLs,
Sty ESBLs 145 PRl 57 400 51 5 25 s o, 3 5
Bl AL T B 1 25 7 35k T 24 8 DR 7 R IR
BRIEFEHES . B 1983 4F ESBLs 757 [ & YR 8 L
ok, 7 ESBLs T Mk A th R W 1 JF, H. ESBLs 43 %
R %, ESBLs A 5| LA S5 2 M 1 0 75 25 2 %
553 .4 RSk T A 2 AU IR K 2R P4 K i 24, ESBLs
(19 72 A 40 BT R 4 W PR SRR 3 7 A S A K A
MECT B, a6 ESBLs BYBRSE A ML N T
B, HSR P B 10 7 ESBLs 25 3L J K e £
P IR S B A E , bt TS [ 3 I I A B ) - PR P M
SRR B K T R AR B AR AR R A ],
] P i 38 1 R 2k MR B TR ™ ESBLs £ Y R 7R
20% ~50% ¥, ASHIFSE R 51 4 4 2R 1 e TR
HIESE B (K-B 46§ %) #IA 7 ESBLs 14 # 22
B, 6 R 20 43 1% , 55 [ A SE 4R 8 1977 ESBLSs
e —3Y . ARFSE R, ¢ ESBLs 4 4R 5
PR EAERS Ak B FIAR AR S 700 v 23 A 22 7 TG 2%
B, H Bk IR A TR PR 7 ESBLs BH M %
(59.2% ) BEFETHRIET ICU Hkk(20.0% ) , WE
RV 1) B A 7= ESBLs XU & ICU J 5 Hh iy 5. 818
%(95% Wl 5 X [l . T FR 24 1.032, bR K 32.793,
P=0.029) , %[N % Logistic /M5 1A Gt

T $ERAE R H e g B TR B &) 7 A ESBLs
IR AR, 7 ESBLs il £l Bt T 7E 12 Hh
XANBHEAER K AT Rtk , rT e 5 ik &
BT EATIAR R PG 2T 4 S R
BRI X .

522 B PERT B IR AR AE — B RS PEAR B i
K2 44 bp 10 TR 5, AR X — A0 R AN
J 154 PCR 434 W B 2z 18] 1) v B, Jn s 21 (1) 48 8L
BIEHA AR i 0 20 3 Ao e PR n] F A 1%, AT St
B A A AE R — v B B AR P0G , A R TR 4 S
(RN 24578 5, XoF i R IA I R0 4 ) s e 1 B B 22 1Y
$5'57% X, HH ERIC-PCR T —Fh Pl A 2 m
A 4y T By i A9 f ] ERIC-
PCR J7 kX ST Rl S B B A7 [ D 53 A, 53
RIZER G R T A A A, Hop DL T RUA
11780 2 sk 32, 4350 5 56. 8% (29 #%) F133.3% (17
#E) s ERIC-PCR 23U T ZU P& A% ™= ESBLs B # T 4
L (55.29% ) i 2 T T B TR AR (23.5% ) S 1T (T
RIBRRZ T (27.3% ) , % 2 ] &K Logistic 43 #1 J5 173
BAG 75X, 1 Al ESBLs KUK 2 1 A/ 11
R 3.843 £5(95% FI{E X ] : FRR M 1. 063, |
MM 8.525,P =0.016) ; 45 5R487R , 4 2 A F il TR 7
I R EAE 5 7 ESBLs KUK , AT BB 2 T35 1 A4 4%
BB TR FE 12 b X 28 R AT, (HAR S R I T AE 1
P57 B v 858 25 174 7= ESBLs XU LR AL i 5 2 4k —
T

25 EJITIR A8 DX ] 2o Al P o SRR A LA N R
Z UL, a3 An B LV MR S [RIEYE A A T
RUFN B R =, WARLE IR & ERIC-PCR 431 1 R
RSB Hh X 2 Be P A 2 1 56 e 1 7 4= ESBLs 11y
fE B PR 2, A9 SRy 408 N b DX 15 58 PN T )5 A 4 ol 7
ESBLs 25 i B P2 it 1T 2 5 1K 85
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