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The study of molecular epidemiology of multidrug-resistant pseudomonas aeruginosa clinical strains”
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Abstract; Objective
Methods

To understand the molecular epidemiology of 72 multidrug-resistant pseudomonas aeruginosa isolates.
The sensitivity of 12 antibiotics were performed in 72 multidrug-resistant pseudomonas aeruginosa isolates by Kindy-
Bauer method. Pulsed-field gel electrophoresis (PFGE) was performed to understand the molecular typing and homology analysis.
Results 72 multidrug-resistant pseudomonas aeruginosa isolates were resistant to three or more than three types of antibiotics.
Seventeen different PFGE types,designated from A to Q,were distinguished among these 72 isolates,40 clustered as the same type,
designated type A. Conclusion The outbreak has not yet occurred in this region, but there are popular advantage clones. Therefore

it required to monitor drug resistance actively cooperating with hospital infection control department,to prevent hospital infection

and outbreak.

Key words: pseudomonas aeruginosa;

i 27 268 B (pseudomonas aeruginosa, PA) & Il IR & L
B SR BOW R ) IZ A0 T B SR SR B Ag e N 1Y R Bk L 3B AT
W R S IR R B TR B P i R 300
VL b . £ 325 87 4% R %A & (multi-drug resistant pseudo-
monas aeruginosa, MDRPA) B4 B 3 H 25 3 h . {# 15 PA By
BRI PRI o A 5 5 2 g SR e M 14 KO, R B R B IR
B UL D, 48 S I R A B 25 R TG R 7 TAE P R 2
A ) T AT 5 e SR gt AR BF 5 SR FI 40 9 Bk (Kindy-Bawer,
KB) &l 72 #k MDRPA X 12 Fh47 18 25 4 i) SO vk 95 1 bk e
37 % B8 H Yk (pulsed-field gel electrophoresis, PFGE) ¥ 17 4> F
A3 BUFN R A3 AT o WS PACI 40 F TRAT e 2 1 O B2 fE A Ie
AR
1 #MHE5FE
L1 Bk
111 Ptk 72 tkAEEE 9 MDRPA KR T R4 H & B
P45y BE 2008 4 1 J1 & 2009 4F 1 M BE B G IKAR 4 . ¥
FTIGTE HO812 th 7 N B 2 g 57 — Bl s 1= B ¥ 11 23 B 0 WA 8% g
] 5% T S T 2 Ak W DR A B B A AR A f B i
W ATCC 27853,
112 {50 VITEKZ 4 B g4 14 % & (X 3% F Bio-
Merieux 23 ) 7 i 5 B FR B IR W B YL 1] T BLAKR 52 5 A KR 2 7 5
254 i B Oxoid 2 7 ; Pulsed Field Certified Agarose 2}y

drug resistance.multiple;

epidemiology,molecular; electrophoresis, gel, fulsed-field
Bio-Rad 2 #] 7= fi ;5 Agarose For pulsed field electrophoresis
sample preparation & Sigma 2\ @) 75 i s GS710 Bt I8 B 14 5 #r
X .CHEF-DR [[ System #l BioNumerics software 1]} Bio-
Rad 22 &) 7= .

1.2 Jik
1.2.1 WHREERGYHRRNE A EKRZEEERR

VITEK2 4x [ g 48 W % 4 o SR 4R )7 3 il D 5 WP i
Sy NS g I i NS R (10N SN A AN AT o W
V3R L FLUR A /&7 D3R BRIV B K R 2 VB R PT AR R KR
HRZMERSE 12 Fbt i 25 % 09 SUsrk JF R A5 2010 4R
CLSI M100-S20 5 #1750 7 24 4 U vk i

1.2.2 PFGE PA Wtk& 40 M 2 g i fl i g 2 s . A
Spel NI i BT 16 B e H o i 2= 8 2 DNA 9K 5 86 i 1 i
A 100 B B JE K B W OB IR TR F VK T (CHEF-DR 11
System, Bio-Rad A &) HL ¥k . HLIK S50 ik ipi ] . 0. 47~35. 0
ss LKA ] 20 hy iR BE 14 “Ci I M 120° M E .6 V/
em, PITIRE HI812 F K H Ik 4 F & triC Marker, i 5 1E
EB ¥ %4 €4, 10 min, 2K B 10 min, 75 88 KR 7 58 L%
JEHAR . T A4S 1Y 1B R ] BioNumerics software 43 #1 I 1fill B

(CRINEIR
2 %5 R

2.1 Zifgik g &5 72 ¥k MDRPA #%t 3 2Kak 3 KL FHi

* JEGIUH . [E K A KB IE S BT BT H (81071397) 5 J7 AR 44 A £ R B H (2011B031800037) 3 |7 AR 45 < 2 A} BF 2k 4 ¥ B i H

(A2011168), £ EiRffE# »E-mail:hb906@163. com,



o« 92428 E AR I E ¥ 407 2011 48 12 A % 32 %% 21 #] Int ] Lab Med,December 2011, Vol. 32,No. 21

2GR T 25 L i 253K T 50%, Lk 1.
£ 1 724 MDRPA 3 12 M@z

HEERL(%)]
P iif 25 % (R) H iR (D HEZE (S
e 5 T 72(100. 0) 0€0. 0) 0€0.0)
P B 71(98. 6) 0€0.0) (LD
MR 72(100. 0) 0€0.0) 0(0.0)
k1 Al g 65(90. 3) 3(4.2) 4(5.5)
K fe 0t fi 60(83. 3) 11(15.3) 1(1.4)
WL PG AR/l o £ 3 52(72.2) 0(0.0) 20(27. 8)
SKALUR TR /7 36(50.0) 32(44.5) 4(5.5)
N R 71(98. 6) 0€0. 0) 1(1.4)
Fap oK R B 51(70. 8) 3(4.2) 18(25.0)
BRI 71(98.6) 0€0.0) 114
PN 3 70(97.2) (LD 1(1.4)
ZAHR 67(93.0) 3(4.2) 2(2.8)

2.2 PFGE 453 Tenover &P 4 W T BiFh 45 5 I % T vk 41
Ktk PEGE &3 1) ) 7 b o - 0 W b o — , PFGE 138 6 4%
25 UL A R TR AR s A 1~ 3 45715 19 22 5 U0 W T bk ) R %
FASE AT UL N [ — JE PR R0 s 4~ 6 457 119 22 5 100 B 7 b 1) T g
DG B RR IR AT 7 25808 24000 26 5 AR B O AS T ) 25k TR
R, TGAH S . ) W7 AR o, Dice M 36 R ALK T % F 80%
G FH LT HETF 6 550 AR AN KA 1 5 J 8,
BI4R /R EAT AR E M. 72 #k MDRPA (¥ PEGE [l i 7] 43 5
17 ABEE R (A~Q), Ho A AL 40 #k.B % 6 #.C % 6 #.D
W5 HRVER 2 BROF OB 2 Bk.G L E Q BANSA 1 M4
X A RLEF AR o B AR O TR AT AR UE L R B 4% B R Y B

EEERANAESAEEENY

H

EHTTHH T

PRAAARMOSaEAEAQAIRE QAR AR

1 72 % MDRPA By PFGE &1k &

3% i

BEA |10 25 W S 25 Tz T & AR A2 T
Tt (AN W 4% 22 1l 2 T T 24 1R R 5 1 ) I g SRR e % R AT I A
R H ¥ EMIATREN 5% ~ 10257, BEBE R YL 19 H 35
Z OB —AEEN AL DA RN, BB & B B B[]
SEAC R AEAE B TF BT B IS £ g iR L R B R S R Ok
JEE I . S 90 4R ARH 35 R e TR A5 R o TR R
B g% g TR P EAT T 46 YRR B i U AT A A Ho 31 R
YA B 51 o T A U e S R o R e i R v e ol T Y X
9 B 25 TR M1 22 ) 00 42 ) 200 T e R A S T S T e e 44
TAER—AFEANE.

TE I Bt 8% U 9 2 A6 T 12 W v L 2 95 ) 1 i S AN 4 AL
A% B8 10 440 B 43 B 1 KR 1 3R B R R R N R UK
1o AR R L R AR AT T TC VA W R B O A R AT . BT F
A3 P FE A %o 240 T 4 S 2 A G A B 3K Bk B ik A [ T Rk R
A AR f) DNA 8 835 . 10 A 3 R DU EL AR W) 9 DNA 45
S Y B, B R 1 a3 B O FER E 1 B A2 L TR T ok
ML) Z N R RS FIRAT O LR E B
Flo 4343 BURY J5 125 2 43 B 25 R 0 191 /2 5 A [ — T ok 9T 38
TE )RR e Y L UE S AR R VAT Y T AR R L LUE AR IR | 4 ) R

Bl & 3 o3 BB M Pk R i B AT 26t i & F 3 T A6 9
ST 7 R T AR TR A A G B AN [ 2
R TARAT B AR AH R . H A B Y 44 R
FEAREHLY £ &5 P DNA (random amplified polymorphic
DNA,RAPD) . 3 [R i ¥ | B K 22 25 1% 43 7 Camplified re-
striction fragment length polymorphism, AFLP) fl PFGE™,
RAPD 43 B35 B A 1 68 L PR3, 15 2 i1 4» B4 45 2L 5 PFGE 43t
A9 20 25 A LG B 1) — B0 PR T AR Ry 40 1S 4 43 B )
Wi, MBI R RN R EL R ZAME RN, RS
BEE ST ORI 4y RS EOR S . i T H AT M R X RAPD A7
T YA R — Ak o BT ME D X AN ) 52 36 5 T 79 45 SR DA i AT 1
BRIEAT HLE . AFLP DL PCR g RE At , AN 75 B2 45 5K 19 92 30 A A4%
B FEI S L (8 A0 22 5% A0 R — B S 6 3 A% 1 BRIV AT 52 L fE
T U AT F 5T T SN2 W L SR IR it A7 I e ) . AFLP
TEW R B A B i 2 Ho o BEaE ) 0 T PCR-A% B 1K
AR AU PFGE, PFGE j ] T 43 # 4l Ak K/IME 10~2 000
Kb Z a1 ) DNA K Bt . PFGE 75 ZRpRE I &) S0 B 4% FE R 5%
AR R B e A — Bk A 2~4 d, {H PFGE
BHBA R PR et ARE N 5 T LS4 R i
AR 5 F o3 BIE R B hR ol BT B [ B b i 2R Y
AT AT A 1 2% g7k,

A5 PFGE 5 R 72 #k PA P 42 #kJ8 T A AL
K, B A6 Ak C A6 fk.DHIS BR.E A 2 B F B 2 Bk, 8
A 42 Bk A RUTEBR 00K BB R B S B ABATT 2 B R A AN TR
73 WE B AN T3] IRF 39 5 I 2R 4 80K 10 28 R AT S (B A TE AL 3 e B
BRIAT . 42 Bf A BT bR 32 20k U5 T 09 R 0 E AR U B s
(intensive care unit, ICU) 5 5, X 7] §E 5 PR £ L ICU 45 5 J8&
YL PR B E AR B T R AR T AN AR LA S ) B 4
DA S T B g X K e s 1 T R B R A Al
i, & Bl b PRI ALY S R T P AE 7E MDRPA, SR A S
0 K B8 B B WA AT O B v W ok 1) 0 D R 4% 4 T Bk L HLE PACTE
P& g N EREE P 32 43 A, AT DL TR BE A A A v .l RN B
T R G P 2 R O R L 25 BT CR R 51 2432 T



. 2432 -

Ellrto s E A 2011 £ 12 AF 32 6% 21 |

Int J Lab Med.December 2011, Vol. 32,No. 21

[25] Koga H,Eguchi K,Shinkai T,et al. Preliminary evaluation of the
new tumor marker,CYFRA 21-1,in lung cancer patients[]]. Jpn
J Clin Oncol,1994,24(5) : 263-268.

[26] Bitterlich N, Muley T, Schneider J. Centre-independent detection
of non-small cell lung cancer (NSCLC) by means of classification
with receiver operating characteristic (ROC)-based data transfor-
mation[ J]. Anticancer Res,2010,30(5):1661-1665.

[27] Ebert W,Dienemann H, Fateh-Moghadam A, et al. Cytokeratin 19
fragment CYFRA 21-1 compared with carcinoembryonic antigen,
squamous cell carcinoma antigen and neuron-specific enolase in
lung cancer. Results of an international multicentre study[J]. Eur
J Clin Chem Clin Biochem,1994,32(3):189-199.

[28] Molina R, Auge JM, Escudero JM,et al. Mucins CA 125,CA 19.
9,CA 15. 3 and TAG-72. 3 as tumor markers in patients with lung
cancer; comparison with CYFRA 21-1, CEA, SCC and NSE[]].
Tumour Biol,2008,29(6) :371-380.

[29] Rastel D, Ramaioli A, Cornillie F,et al. CYFRA 21-1,a sensitive
and specific new tumour marker for squamous cell lung cancer.
Report of the first European multicentre evaluation. CYFRA 21-1
Multicentre Study Group[J]. Eur J Cancer, 1994, 30A (5):601-
606.

[30] Huang MS, Jong SB, Tsai MS, et al. Comparison of cytokeratin
fragment 19 (CYFRA 21-1), tissue polypeptide antigen (TPA)
and carcinoembryonic antigen (CEA) as tumour markers in bron-
chogenic carcinomal ] ]. Respir Med,1997,91(3) :135-142.

[31] Brechot JM, Chevret S, Nataf J, et al. Diagnostic and prognostic
value of Cyfra 21-1 compared with other tumour markers in pa-
tients with non-small cell lung cancer:a prospective study of 116
patients[ J]. Eur J Cancer,1997,33(3):385-391.

[32] Maeda Y,Segawa Y. Takigawa N,et al. Clinical usefulness of ser-
um cytokeratin 19 fragment as a tumor marker for lung cancer
[J]. Intern Med,1996,35(10) :764-771.

[33] Nisman B, Lafair J, Heching N, et al. Evaluation of tissue poly-

peptide specific antigen, CYFRA 21-1,and carcinoembryonic anti-

gen in nonsmall cell lung carcinoma:does the combined use of cy-
tokeratin markers give any additional information? [J]. Cancer,
1998,82(10) :1850-1859.

[34] Stieber P, Hasholzner U, Bodenmuller H, et al. CYFRA 21-1. A
new marker in lung cancer[ J]. Cancer,1993,72(3):707-713.

[35] Holdenrieder S, Von Pawel J,Duell T,et al. Clinical relevance of
thymidine kinase for the diagnosis, therapy monitoring and prog-
nosis of non-operable lung cancer[ J]. Anticancer Res, 2010, 30
(5):1855-1862.

[36] Nisman B,Biran H,Ramu N,et al. The diagnostic and prognostic
value of ProGRP in lung cancer[]]. Anticancer Res, 2009, 29
(11) :4827-4832.

[37] Lai RS,Hsu HK,Lu JY,et al. CYFRA 21-1 enzyme-linked immu-
nosorbent assay. Evaluation as a tumor marker in non-small cell
lung cancer[J]. Chest,1996,109(4) :995-1000.

[38] Molina R, Auge JM, Bosch X, et al. Usefulness of serum tumor
markers, including progastrin-releasing peptide, in patients with
lung cancer; correlation with histology[ J]. Tumour Biol, 2009, 30
(3):121-129.

[39] Keller T,Bitterlich N, Hilfenhaus S,et al. Tumour markers in the
diagnosis of bronchial carcinoma: new options using fuzzy logic-
based tumour marker profiles[J]. ] Cancer Res Clin Oncol, 1998,
124(10) :565-574.

[40] Niklinski J, Furman M, Chyczewska E, et al. Evaluation of CY-
FRA 21-1 as a new marker for non-small cell lung cancer[J]. Eur
J Cancer Prev,1994,3(2) :227-230.

[41] Pastor A, Menendez R, Cremades M]J, et al. Diagnostic value of
SCC,CEA and CYFRA 21. 1 in lung cancer:a Bayesian analysis
[J7. Eur Respir ],1997,10(3) :603-609.

(42 RRIETS o W AT i 9 i 988 bk 35 0 BF 9 0k JRe (L 1. ARl R 5 4%
AP TR 24K ,2003,9(6) :532-534.

s H I :2011-07-09)

458 2428 T
MR B RS B R REEE TIRALE IE .
TR S LR Y R S IR AL B L0 b R R e T R AR L K
BT 55« LA BT TR 2 0 A R A T L S BOUR A B R L 1 AT g
PERG R H AR [ R 3 AR BE R TR B AT . R
W % 4 (1 75 S A N DA AT B Je B 1 R B 0 43 BT L R
9 DX OGO T R 32D 1 T 3 I 0 0 W T BEL U A0
TRRE A A R PA BEBE B & A4 FIRAT I 2R 4R .
(EH:BHTMNEFRE—WBEREN S RTFTRER
B R E A K E A A TR Y A8 e SR R T, R M
THRBRAGIER TR EE LT ARG

S & ik

[1] Clinical and Laboratory Standards Institute. M100-S20 Perform-
ance standards for antimicrobial susceptibility testing; 20th infor-
mational supplement[S]. Wayne,PA;CLSI,2010:52-55.

[2] Tenover FC, Arbeit RD, Goering RV, et al. Interpreting chromo-
somal DNA restriction patterns produced by pulsed-field gel elec-
trophoresis:criteria for bacterial strain typing[J]. ] Clin Microbi-
0l,1995,33(9):2233-2239.

(3] B, X, PO 55 20 Ak TR 40 28 o AR T 7 1 2 o Jek e

FEik LI A E I # 2 2e 75 . 2010,27(1) ; 211-215.

(4] AR HF R R B 51K, 45 2 2 T 24 4 2 {5 0 o 1A A o %
SrprLT]. PR B B 27 22 7 2009, 30(4) - 328-333.

[5] Bertrand X, Thouverez M, Talon D, et al. Endemicity, molecular
diversity and colonisation routes of Pseudomonas aeruginosa in in-
tensive care units[ J]. Intensive Care Med, 2001, 27 (8):1263-
1268.

L6 PEATMR, BRAF X, X825 TAE W47 b 12 B J s 4 2 (B 00
BT 240 B Jok e 3 S e vl vk A B LT DL b B 5 Ak T R R
2010,10(1):17-20.

[7] Douglas MW, Mulholland K,Denyer V,et al. Multi-drug resistant
Pseudomonas aeruginosa outbreak in a burns unit-an infection
control study[]]. Burns,2001,27(2) :131-135.

(8] oIy A T 9h 2248, 4%, JL 3 5 e 3 b A8 L4 2 18 58 i 7 1) [
PEAELT ], v B 2% 25 . 2011, 10€3) 1 161-165.

[9] Spencker FB,Haupt S,Claros MC, et al. Epidemiologic character-
ization of Pseudomonas aeruginosa in patients with cystic fibrosis
[J]. Clin Microbiol Infect,2000,6(11):600-607.

L1006 Bk b 22 05, 7 g7 45 FAE W47 B s JBE 181 43 A B Tif 245 ¢
SOPHTLY ] bR PR 2 4 35, 2008,29(2) : 119-121.

(e B #0:2011-08-19)





