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Analysis on Molecular Epidemiological Investigation of Nosocomial ESBLs Producing
Escherichia coli in Macau

LIN Yan-fang"?, JIANG Zhen-you'*, CHEN Chen', SHI Shan-shan', SUN Yi-fan', WU Sha'
(1. Department of Microbiology and Immunology, School of Medicine, Jinan University, Guangzhou 510632 ; 2. School of Health

Sciences, Macao Polytechnic Institute, Macau)

Abstract: [Objective] To understand the distribution and genotype of nosocomial extended spectrum beta lactamases (ESBL)
producing Escherichia coli in Macau. To establish the epidemiological data of nosocomial ESBL producing E.coli in Macau. [ Methods ]
A total of 158 ESBL producing Escherichia coli were determined by phennotypic confirmatory test according to NCCLS standards. 3
common beta lactamase genes of CTX-M, TEM, and SHV in ESBL producing non-repeated isolates were amplified by PCR. To
analyze the data of PCR product and the distribution in hospital. [ Results] Of all isolates, 100% was respectively found carrying TEM
gene. In addition, 87% of all strains carrying more than one beta-lactamase gene. ESBL producing isolates were widely distributed
over all of the clinical departments. Urine, discharge or pus, blood and sputum were common samples. [ Conclusion] The predominant
genotype of nosocomial ESBL producing Escherichia coli in Macau was TEM  (100% ), 87% of all strains carrying CTX-M-9 gene.
May be mutation, they carry another CTX-M-9 gene to have burden. It may be the relation of the exposition, ESBLs producing isolates
mostly came from urine and discharge or pus, where they were widely prevalent in that hospital.

Key words: FEscherichia coli; extended spectrum beta lactamases; genotype
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)RS B PN I Al e SR T T 24
REfE /K s 8 . B 3B R LR E R
() B— N LR, (X TSk B R BT B bk
D Cnve b 4R 45 ) sk 7= ESBL 1%
T TRTRH A i 247 ] BT > T 4 33K e o 2 114 I e P T
2z — ) ESBL 3L R A 2255k TEM A |
SHVA! CTX-M &I OXA B & Hg A HaE e B
45 [ 7= ESBL 1 25 e 2 AU LA TEM SHV #IAR
LA CTX-M £k 32 HApagEsf 322k CTX-M-9 Fil
CTX-M-14 & R-R/RINE EZN CTX-M-14 FIB)
CTX-M AYJE 3% 6 7= ESBL B bk #Y 3 Z 5L A A | 3%
553 AR IR I R b s i ] Sk 608 5 R S 96 it
WA,

VEAF 4 M Y ESBL (1946 R 4 v, 35
ESBL (4 30 2% ~ 13% , P BET Hy 28.8% , v
M 19.0%“, TR T2 AW LR, IR
e T, N B A 1S A AN B $2 7, H7E =
T B AL DA = IR T M IX P ESBL KR Ay
P R RL O B9 R LGB, AR 9Y B ZE RIS I
I T b DX SR YL = ESBL KA 3% A b nl B4 T I AT
SBHE NI IRIGIT HREE B LS,

1 ##H57*

1.1 FRASRIR

WS 2007 4F 12 A 2 2008 4F 2 A a8
" 190 1 e R L T % e 45 S I R A A v 43 25 31 9 K
3245 W (E.coli) AN HL A2 #k 158 Bk, Hibok B B:
R 86 ¥k 3 I B M 36 Bk | I 20 KR L 10
PR R 4 Bk LB 2 ¥k, BT B ARCR T
] A= M # HE 35220 W] VITEK-60 4> [ 3l 40 14 %8 52 X
Y e B B R R 3R Ay TR ATCC 25922,
1.2 FEKF

5| % 6x Sucrose DNA Loading Buffer I DNA
Marker C Ky FifAE TAY TARAF =6 ;GN T + A=
S5 78 R vk A DA B IR0 B PCR R
& HINE K Bio Basic Inc /7 ; 25840 M9
Oxoid 7 it ; EtBr ¥ ¥ 4 25 [E] Promega 1= it ; 10 x
TBE buffer >4 3¢ E W FHAEY) RBAF ™
1.3 FENH

PCR 1% (GeneAmp 9700, 3¢ [ )3 FHAE W) R G0 2
"), 6 EEAL (ND-1000 3£ [E NanoDrop), 255

F 7K & 45 (NANOpure Dlamond 1193, Barnstead/
Thermolyne ), 4= H 2 il 7 45 & 12 (Vitek-60, 72 [
VI HIRAF])

1.4 REH*

141 H86XE Fra /eSS EEE IR KL
FEhMELZ 514 (NCCLS) HER 40 A I HE: (K-B
V) HEAT KRR B VR U A T X Rl M-H AR,
WG e BACT, 4 37 CHE 3% 18 ~ 24 h, M E
PRI LA, P s o A A S5 60 PR 52 36 5 A 1
b2 5125 (CLSI)2008 4FhR ) 25 i =% 4551, FIH
AR, X IR T TR X B e 24 A 1 B R
Bl 1) R/ ME SRBUBR (S) TP 3 (1) FITIR 25 38 (R)
OERE

1.4.2 ESBL # & X% R 3 E IR LR E 5
WEALZE 51 23 (NCCLS ) 2003 AFHEFE (4 g0 i 37 438 5o
MR 150, el A r 7% F 4.5 o/ L IH B3R
7K, BE A% 0.5 McFarland (b 3 A 2168 3 X 380 TR
W, AT 2 % 90 mm, 4 mm JE) MH -
M, Bk 78l BE (CAZ30 wg) | 3k fBE Ji5 (CTX 30
ng) kI AIE/ FERL4ERR (CD02,30/10 ng) k4
WE fi5 / ST PL4ERR (CDO03,30/10 pg),35 °C I H 18 ~
24 h, AN IR ELAR ; L2548 (CAZ .CTX) Rl 5 H
FHRE B9 4% H (CDO2 ,CDO3 ) H AT Ar] — Xt 4 310 5 24 .
"2 =5 mm, WAT#UOZE KN ESBL 7= 4
P, IKIRA B ATCC 25922 F1 CTX-M B K
JV A AR B vk (1 1)

CTX
CLA

CTX
30

E 1 ESBL #i2iXL, MG FIERRA AT BUEER . X
PiR&mE
Fig.1 ESBL confirmatory test, the result of enzyme

inhibitors enhanced disk diffusion method : Escherichia coli

1.4.3 20 Fik DNA #9320 R A% S i 2L i
5 1) s BB A TR Bk . FH 26 ] NanoDrop ND-
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1000 436 BEA R HL T iR B 4K ND-1000 V3.5.2
EHEE 1 wL AY plamid DNA BYHEE; FFAT A< HL
th 2k (Y plasmid DNA A9k B2 7E 10 ~ 40 ng/pL.
Z I8, FTERIAAE USRS BEAE AT B S B X
W KRIB¥RAHE ATCC 25922 1 CTX-M BHE: K
B AR U DA bR

144 PCR &3 SIWFIILE 1, RIES%H L
k[5],PCR Wi % .25 pL (19 PCR MR 2 rfi &
10 ~ 50 ng/pL (9 DNA ikl 1 wL, 255850

Wi ;2 x PCR Master mix 12.5 pL. (N & MgCl, 3.0
mmol/L . dNTP 0.2 mmol .Taq DNA % & W 0.1 U/
pL) ;1 wL A8 A 51 1 % 25 pmol/L;9.5 uL
sterilized ddH,0; PCR JZ 7 AY3E K IR B . CTX-M 3
2 WK 55 °C, TEM £k 49 °C,SHV 3
[K Ky 59 °C; ZEAHE AN 60 s, R 35 ¥k, § 15
) PCR F=¥1%: 10 /L BEIEHE, A 0.01 g/L 4k
ZEEYe (| 5 DNA marker C [H) B/ 5 i H 3k (100
V,60 min) ;- FBEI BRSO E2 45 3 TT B .

x1 BIEB-NEEREBERSIMFT

Table 1 Primers of extended spectrum (3-lactamase gene

Gene Primers Amplification length(bp)  Annealing temperature (°C)
CTX-M-9 5'-GAG AGT GCA ACG GAT GAT GT-3’ 849 55
5'-GAT GAT TCT CGC CGC TGA AG-3'
CTX-M-3 5'-CCG TTT CCG CTA TTA CAA ACC GTT G-3' 1 046 55
5'-GGC CCA TGG TTA AAA AAT CAC TGC C-3'
TEM 5'-TGC GGT ATT ATC CCG TGT TG-3' 297 49
5'-TCG TCG TTT GGT ATG GCT TC-3’
SHV 5'-TCT CCC TGT TAG CCA CCC TG-3' 574 59

5'-CCA CTG CAG CAG CTG CCG TT-3'

2 FRBHLR

2.1 BESH

54 ¥k ESBL RIG%RA A F €040 1. il
HBEY 40.7% , R 27.8% D ERHYS 16.7% ,
JE WL B (ICU) /5 5.6% , S RE R Y 5.6% K LR
i 3.7%,
22 RAEST

oz tH 77 ESBL K M 35 A T e 2 I A R IR TR
55.6%,22.2% K H 43 b Y sSUMBAR AT, I K
B FRAR I N 11.1%,
23 PCR&R

BEME RAGASOMER S RN 2 ~ | 5 s, 4551
R 54 Bk ESBL kLA 47 ¥R (87 %) 57k
CTX-M-9 JE[H | 54 % (100% ) #5345 TEM A | 1
54 BR P I%CA B CTX-M-3 % A #44F SHV 3t
JILF 2, [l — R RS Z B RO . R T AR
JIE i S o B BT A R AR A A TEM SR, 3 — R
WZILH I AR £ |, B M RE R A CTX-M-
9 J¢ TEM &R, HASZAR Z i X H4 A 2L 15 TE
K

bp

1200

anon
Tnn
500

300
100

B2 CTX-M-9 ¥ = Rik&ER
Fig.2 CTX-M-9 primer PCR amplification product in
agarose gel electrophoresis result
lane M:DNA marker C;lane 1:sample 49;lane 2:sample 50;
lane 3 :sample 51;lane 4;sample 52;lane 5:sample 53;lane 6:sample

54 ;lane N: Negative control

3 9 #

VT JLAE SR A 56 T 38 [ ESBL A4S H 28417 38 )
WR T A L), HE A Ik 509 5 g LA,
L] M DX 8 S B P R 7= ESBL K MR A B G
A LE 30% ~ 40% Z 18], HEZAF LRI
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bp

200
700

300
100

3 CTX-M-3 38 =¥ Bik 45 R
Fig.3 CTX-M-3 primer PCR amplification product in
agarose gel electrophoresis result
lane M : DNA marker C;lane 1:Sample 9;lane 2 Sample 31;lane
3.Sample 49;lane 4;Sample 51;lane 5:Sample 53;lane 6:Sample

54 ;lane N: Negative control

1200
900
700
500

300

100

B 4 TEM ¥ =4 ik R
Fig.4 TEM primer PCR amplification product in agarose

gel electrophoresis result
lane M:DNA marker Cjlane 1:Sample 49;lane 2:Sample 50;lane 3:
Sample 51;lane 4:Sample 52;lane 5:Sample 53;lane 6:Sample 54;lane N:

Negative control

P PR 28% ,26% 1 43%!7), B KA S
M 25 BERR A AT B, PR TR IS e A AR
K, HORHE B 43 et A AR A0S, A6 H 7= ESBL K
o 57 T e 22 PR AS S PRI (55.6% ) , Thi e 22 [ B
ENEHIEL(40.7%) ,3X AT REER S PR 5 T AR B TR B
PERBUERSGEREA L, 1 HRG RSN UL

AT/ RIGE R R, W17 ESBL F#k
100% #5747 TEM [ |, 87%4#5H7 CTX-M-9 JE[H | X
TR A BB T EZELH AN TEM, X5
T E AR GE Y 96.3% 7 ESBL K i 15 7 i A

1200
900
700

500

300

100

Bl 5 SHV =¥ miksER
Fig.5 SHYV primer PCR amplification product in agarose

gel electrophoresis result
lane M : DNA marker C;lane 1;Sample 9;lane 2;Sample 31 ;lane
3.Sample 49;lane 4;Sample 51;lane 5:Sample 53;lane 6:Sample

54 ;lane N; Negative control

2 54%7= ESBLs E#k CTX-M. TEM.SHV EEilIZER
Table 2 The results of 54 strains producing ESBLs CTX-
M, TEM, and SHYV gene

Gene Number of strains ~ Positive rate (%)
CTX-M-9 47 87
CTX-M3 0 0
TEM 54 100
SHV 0 0
CTX-M-9 + TEM 47 87

M TEM ZERUARH 105 5K B 46 8 19 R
I N R EBE R 92.1% 097 ESBL K735 % B 4%
e CTX-M REHR[H] . TEM 5 R — B AE 9 [ 1 5
[ Z2 U i F B ) 2L CTX-M B Sy o))
ESBL BRI/ B R A 225, RS AFMX A
I = B A 578 3 ARk AR 2R A Al 2 | Kl St [i]
ANTA] AT 1 6 ESBL (41 16 K 375 AR R A 26, B
PRI 4> ESBL i PR 2 46 F 1 £ B8 19 SR A DNA
FEHI e AR BRI T4 5 ESBL JE R 7EA [R] &
s [alflE G-IEE R rh s £ A, AN ]
X HE R A 22 T e 5 R [F R 2 5404 &
ESBLs JEH 54 %

77 ESBL K 3% A o — M R 54 —Ff ESBL,
IR AT SCHR A A8 (] B 485 R b R R DL
ESBL, 7ERATHIBFIEH, 54 BRANE TP A 47 bR
PiFh ESBL, X AR EAFFRATHT, N HL TEM 3
PR ml A DA S A8 T8 i ™ ESBL, WA AR B S A
CTX-M-9 FE[H | A4 1A A FC AT B8R i g mf
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