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Abstract

Background and purpose: Extended Spectrum Beta Lactamases (ESBLS) are one of the most
important health care issues all over the world. Uropathogenesis are responsible for life threatening
infections in children. In this study we aimed at investigating the epidemiology of CTX, TEM and VEB
genes in pediatric UTI.

Materials and methods: Urine samples were collected during six months in Sari Bou Alisina
Hospital. The samples were inoculated onto 5% blood agar and MacConkey’s agar and the E. coli isolates
were identified by standard methods. Minimum inhibitory concentration (MIC) of fourteen routine
antibiotics was determined by agar dilution method. Resistance to Cefotaxime and ceftazidime was
considered as ESBL producing bacteria. These isolates were then tested by Polymerase Chain Reaction
(PCR) for the presence or absence of CTX, TEM and VEB beta-lactamase genes.

Results: Of 327 E. coli uropathogen, 100 (30.5%) were identified as ESBL producer. The ESBL-
producing E. coli isolates were susceptible to carbapenems (66%) and amikacin (58%). The most
prevalent ESBL genes were TEM (49%) following CTX (28%) and VEB (8%). TEM negative ESBL,
were significantly more resistant to cefotaxime, ceftriaxone and amikacin (P< 0.05). VEB-producing
strains were significantly more resistant to ceftazidime (P< 0.05). ESBLs were associated with resistance
to cefixime, colistin and cefepime.

Conclusion: Regarding the high level of resistance to broad-spectrum antibiotics, more rational
prescribing, empiric therapy assessment and TDM of broad-spectrum antibiotics are recommended.

Keywords: E. coli, ESBL, children, TEM, carbapenem

J Mazandaran Univ Med Sci 2015; 25(132): 270-279(Persian).

270


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

ON—s (S B ey—L coli_ilsa_)L as

(PVo-PVQ) 1WQIE Jlw 53 1WP ojlaid @iy iy 8)9s

il guug jloliSUL algo 1Sy il 5lo () § 5 jg)g10a0l
Ulpl Jloub ja ylSag5 (g)ljal glo Ciigarc ja

' ool S
"Gzlu‘:) @dlodoxe
" b o eunl !
") Lo pole
RELC DI
F 8 Loy semme
Vuml.a.:b Ll s
duS>
S kel 3 S Ol g 4 (ESBLS) Extended Spectrum Beta Lactamases slas zSb 4 s slis :dad 9 dibobuw
i (Jlibl s Sl 0diS” g (slaipie Sop 55 1 055k Coetl 4t g L bl o e Sla s DS
sl o JUbI (551551 Sisie 53 VEB 5 CTX, TEM Caaglie sl 05 (65 skl (g2 axllas ol plo
23 ol b o o Ol jlas a0 uiS™ anm| 10 OS5 557 (651500 Slad ol o 2o andllae o) 55 il gy 9 dlge
olee Cbale Jilao o Il ot bl p STty 3 (6 ST et 5l o (5T par sle # U sb
g Cenglan S g 3 A el ST 3 5 Sen 5Luad s Lrss 3l sl b J pans &3 5 5T 035l (512 (MIC)
6,,,_3PCRjDNAGt;mW..\;an,EPESBL Ugo S ety jlein 5 @onSTb g S 50 (ST 53
28,8 3 ssp 3550 VEB 5CTX, TEM 05w 0Ly 5 45 ol ESBL slags S
O AYL s st LB ESBL s e 0T 1) 50 (Ao s ¥e/0) Vo e ¢ ASTLy (51 05 5L YTV ¢ sazen 5l iladidly
PP Ek (Ao s FOTEM .csls 5 g 5 (4o 53 0A) el 5 (13 89) a IR UVRI S g 3T il
S o slin TEMG (6a ESBL 3 .55 4o 53A 5 YA i & VEB 5 CTX ¢ 5o 5 us ws L ESBL W ge 0
VEB U 5o gl i g 53 (D <0/00) T Cws 4 5 i éjléwQ)yQO%gpjw&Tcwuw@
L ol en ESBL U 5o (slals ) s g gz 53 (P <0/00) 55 15 i (6013 sirn o) 3o s oy i &3 Cnslie
.:ﬁm@}wcm‘&@@\“{u)&
&I_Lj)\cji&h;aﬁ}_?dc%bﬂ@u;L;Lhii.grg@T;L&ﬁb\fqﬁw}ﬁaé‘ﬂgi)lkg@jl{:Eliwb.d
238 o to g Sloss = 5T S0 53 Cadall s eSS o (ST S5 el s 5l 5 o slaObe

IS TEM 03 cJUbl caall sy SUES Yy A go ¢ S22 15308 (sla 051

i
Slas ,SL (A il e Olgr il 3 Sl S s 5T sl (e oS s ol

4 (ESBLs) Extended Spectrum Beta Lactamases sl S g slacsie Jol |l 5l S5
E-mail: Salehifare@yahoo.com S 3basls oSty cplael oty st ome T 2 asle WA e ST 10l = 93 Lo adl iyl s gianse 9o

Ol el 0ly5le (S pshe Sl gyl oS> sl g5yl 05,5 «B3 e 5 B Slidos S e LS )
1l sl i3l (K e o8l ¢ Gl (sla g 21 ST U sk Dlidnd S e L1 Y

Ol el il (S5 g she o315 (g 3lus 53 0L ¢ 2l (@5lus sl 03 8 caliul ¥

Ol el 01530 (S g sle oils € ST 3y 0a8ils ¢ IS0 50 5 Sk (550 pm Dl 357 m 535 pml 03,5 colil F
ol el 5 6 o813 ¢ o1 5 55 b 03 5 Lokl B

Ol al et e 853 (S p ke a5 g3y odSCails ¢l (3 ls 03,8 lils 8

Ol e sl e 53 (S5 5 p ke B 065 ) g S il (lis ST Y

WAEV/YY i o, AT/ DSl S gl o6 WAPVIYS S il s sl

VI 1RQIE (53 ¢ 1P o)Ladd (@ady 9 Cunyy 8)9y ohdjls Sy eolc oGSl alss


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

L oearpd 5 0558 52 ESBL Wge slas 5L 0553
slacosee - 05 La055L 5,8 Coenl a4 g
adlan ol plasil 5 Coda (Uil 5> Dl oS LU
LVEB s TEM CTX lad5 555 o daly o) 2

il g (S (BT Caslis

L o9, 9 dlge
b 5,5 (sl 5 (5,8 4 g0

ol b 53 5l sl (lad sa o o andllan ol o
b e g Ol ylos 3 (AY ol 3l3 5 54 ole (63 1)
o8l e (Ul Jld Glays— (2581 57 50) (65l
(s il oy sl Jag 1 (6 S a el A
OO s s alie BLST L 5 aslie Sl 5
S 5 doy3 0 L0 s LT S Lases 53 bad gos
LNV S M KPR IRV PRGN S Sy

ok planil 3 bl (sla 55 S szl |

Sy T Sl o
s Sl ol b eSS s 5T ol
s o oLl ST Ogtn J 5o 53 b (08 05 5o
N5 sz 3550 B CLSI 2011 Y8 4 4 5

s 8

Sileids S Ly BSBL Uso slacs ST jadeds
Microdilution) &, s
0 0S5 ST g 45 gl lad g
MIC s plowil Cgr ESBL W go (gladi yus Ol 26
slacs, L (Inhibitory Concentration Minimum)
S5 gm 5T 035lgx 61y MIC s s Jls )l I e
SPORE. {3 DR YU LN ByRRTSE SPPU W

‘Mlﬁt&?“* <:i.wc‘ o - {)J'L;’.é_.w

[T — w,bjﬂ‘(._i ,—“—’.“('-;-i.ﬁj—‘"r“—“’“ &:.AT
L elSTLssb — kel 5 ST e 55l 500 5587
ol J\jT 2? )J-<‘:‘ Solw =8,y gy 5 esla

LaeSCs g 5T 40 palin sl STb o s Ol
CLSI sl ajlae bl p (Y _a
4> (Clinical and Laboratory Standards Institute)
LS5 o 5T 51 S Sl S 4 S slie O go
O3S s 3 oS5 g 2l 5 55T ks Slohs
(FD)s g i o azs 8 L5 ;5 ESBL Ol yie 40 0555
& Sasle b o b a0l 51 (SS STz
Sldaadly 03 3 1Hls Cle 4 S dib o Wbl 3054
LSS o ST 4 cCadall s (gl LS Vi 0SS
slatoisie Olays ¢ Jds oed 4 il polee C\:f‘)(l:..
o glie .l 0k ol go JSCia b ALy 2l 51 3t
FANFE Ol ol 5> S 205 g5 Sn
(SSL el s Cnglae Lasl 38l s g Sl 0
dn g g ann 5 Jl 53 (5la) 538 55 b5 G SIS
Lo Calides bl 53 0586 (M)l 05 S slowsl a3l
Ll ot b GLWLB ESBL g Yoo Sl i
35 4530 5 SdS 51 4" Wlos 53 SHV 5 TEM (ol 5
L ol = VEB 05 (Vs i 6 Lyl
Sladlo 5o e plny 5 55287 55 SLE 30 6 ST,
il oo 5leanSTS g2 r.:).]T.U}AA{CTX 05
slowl Jusle VJN;JT ol QN Cal 0555 il 3l 4 )
ki 050 941 o s Jod (Sla g g Ml sl
55 e 4SS ladaly a0V )L s
S5 35T Ceslie LESBL udse slas SL
Conglio 4y yomte CTX 0 sudmiConl 0 )18
DSl 5587 5 Ly 5,5 a0 5875, 46
o3 3 S g 5T i (11022,5 e
sl Jale o 5 egr ccidallnn s (glaeSs o 5T
YL ot 5 Callimn s (S 5 T 4 o slis
Gl sie Ao y3¥D ule (F1Y )l odi i)l S ESBL
Sl A sla ST Ol 5o 08558 55 65100
J‘g;_..tau@\ij_:w@,;uw‘w.u,‘
Jolse slacysgdoms 5 OT 0390 L) 4 5,5 4 4 5L

53033 et 4 a5 LAl o Coenl il Sleys

119Q1E (53 ¢ 119D o)Ladd «@aly § Cuny )93

ohdjle (Al eole olGibils dlas  PVP


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

ul)lSasb g yellul jogS

SNl kot 5 4 2 g il ) 585 S
Chi-square s LsT & 53T 5 SPSS (g LT BRI
Sl gne el Ol g 40/ 0 jtJ:VSP 5 A oslazul

s a4 S L s

YOV (AL 3l 05 5L FYY g sazee ]
Lbs asls ESBL WU 5o LadT 5l 5 4e (des s
(AESBL (Y o lecis J34) MIC 03T a0 a5
Loyl 4 S 1y (S5 ST Sl (YL
sl 3Lz (Ao )3 OA) ST 5 (Ao 3 £9)
) S 4 e S glie 5 ey i ot
V7)) cpmilS o 5 s 5 Uz y3 AY) S (s
TEM ¥ o)l Jgim ol 5 dii cdaline (Ao s
5wl S ESBL W ge 005 J_J:Gl_.’; (Apys ¥4)
Jod= 355 e 3 AVEB 5 40,5 YACTX ¢
15 ¢S g 5T Cmaglio L 05 Ol o sl ¥ ojlad
Sl 3,050 ST 3P il 4 a5 e e Ol
Lo S5 o 5T Ceslin 5 05 )3 o (S5 gm0
ESBL \J s Lol s> § oaren 53 A odaline
25 i 3 eSS 4 Vb gl b ol e
o ki 4 Caaglie S VEB W o g o
P =2/0F) Adodalive 5 i (515 sme Sy s
Ol )l Ao 33 OF/F Y 6l s 4wl
ol 05 Jool (gl Olle bos FY/A 5 (6
L ol e gl § ez )3 S5 TEM
A ool (gl 5 (6 R U855 5205 onl 55

MCTX Qj)})_: A o)w)b}_a.; d_:UQ.e .(p>'/'b)

3L 05 Jgo BT Lhow MIC ons g (DL
G /0 pg/ml 5 L s, 50 oS5 5 (ST Bl 1,
555 (o5 SKn O gailows s 51V e pl 5 YOF pg/ml
Loy 00 el sl ol YF 1 g 123 5 15 slinl
SYUE Ll e s 5 5 oalie g S
3 dauly A cpslie s 4w 4 5 318 CLSI 2011
,;gg;_»,uﬁoﬁ_.p,:..\s.x_am_mzw\_w}
U sn 06 AL ity jlais 5 oSG g &S5 4 5T

OMLs a3 5 L s ESBL

Genotyping s DNA (g jlulus
N S5 5l (g SUDNA £ sl g
o e O oy S Ve ol pes 4y 025 Lo
Slealital Ly el Sl o A Jie s S
el (455 (,IGT RTA)DNA ol sl &S
Gl el (s Sleslizal b 6 5Sb laiss jaseis
5 el I ) oyl Jgd A ), PCR
I,CTX 4VEB TEM lad} ¢l = ol S 323
5 S 0 3l eslitul LPCR U guames .das o O
5Lx \ o mix master s e 1Y/ 5 4 SIIDNA
s—te 1.5 (NH4)2S04 KCI J s> dris-cl|PCR
s SV 5dNTP LY 45 s 200 HB.7} [MCla
L DNA tag polymerase JI3+/0 5 asl s o
IS Ol et 25 S YO ol o
5CTX sl !, 35218ATCC JSTLiy 51 (oo
VEB 0 | ~ ATCC 27853 il sa355w s TEM
o5 Y 58T U5 53 PCR &Y suames dan s osliul

Aleg  p g L s me TS, 5 aids PO Sods 4

CTX 5VEB (TEM Gls 53PCR 55 glos Loyl s 5 pasl s JIg 01 osled Jooor

(bp) s sbes Ll s Bl n SIS L o)
F: TAATCAGTGAGGCACCTATCTC
Are 94°c 3min—35x%[ 94°c 30sec, 45°c 45sec, 72°c 40sec] — 72°c 7 min R: GAGTATTCAACATTTCCGTGTC (21) TEM
F: TTTGCGATGTGCAGTACCAGTAA
oay 94°c 5Smin—40x[ 94°c 45sec, 53.1°c 45sec, 72°c Imin] — 72°c 7 min R: CGATATCGTTGGTGGCATA (25) CTX
F: CGACTTCCATTTCCCGATGC
OAD 93°¢ 3min—40x[ 93°c 1min, 54.9°c 1min, 72°c¢ 1min] — 72°c 7 min R: GGACTCTGCAACAAATACGC (29) VEB
F: Forward primer, R: Reverse primer

PYID 1RQIE (53 4 110 o)ladd «@aiy 9 Caunyy 8)9y

ohdjls Ab)) eole olGibily alas


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

L S e gl Olles 53 ()13 gme ) s
5 2l Ol 5l a3 YA &S Gl6 S 4 (p=+/+F)
ol L35 05 ol el (6 i Olslaw Loy Y
VEB 0 53 Bl 51 (6513 sme Sl oF o les ls 3o

.(p>'/~b)~\.:da4»l.i« u‘ikif"ﬁtsfz‘“ Q‘)L«:{)J

IS 3155 3 TEM 05 5,81 U5 s 1) 05l 5109m08
.(A++ bp) ESBL W4

(v bp)SHL:M

VA 505 HeudS™ 6 57 : PC (Positive control)

< E. coli ATCC25922 : NC (Negative control)

TEM 0 ol Coze slad gai 10 5 VX

TEM 05 266 ite (laci yoi 1 ¥ 5 )

40 4
24 oz -
30 18 e
20 .
10
0
(S b

@b 5 e Sl 3 TEM 05 (1515 a5 5 ¥ 0sleds sfog03
(p=+/Y)

B P

EREE= d\.&]ﬁ“)bCTX Qj kfbbé 63}5 R b)lb;a)'b’.ﬁ

(p=~/~\”') &Lg,w

Uge Sty 3l 6L S sm 5T Cunslis oY osbed Jour

(4o )d) e (A y3) Lol o (432 pslie s S g ST

o ) g i

Y W w pac

\ . 4 oS

Y. FY A O3S s

00 \iZ 4 (2ol Sl

\ \ L4 S 55 G

Y g g oSG g
Fy

24 N \\d o3 ml

v 0 W Py
a3 S T

oA A i ST

o) )Y % Celali
148

¢ . V& oS gl

A . AY S

YA v 0 JsilSley 555

Y YA \t S35/ bl

VEB ,TEM CTX p3lis sl 05 G513 w55 ool Jauer
Coadal) s SUESViey W e ST 51 o Lt (sla (6 5T

bos Sl pslie gl 05
¥4 TEM
YA CTX
A VEB
Y TEM & CTX
1 VEB & TEM

b ¢SS pn ST Canslin 5 pslie gl 05 )l F oled Jou
Caall oy SLSYE A g AL 5 gla s

VEB CTX TEM

(Ao y3) 3l (Ao y3) sl (Ao y3) 3l b e AT
L g s Ml

vo)® (AY,)YY (VY 2FA ‘,__,,,

[SEEDYY (a8, $)YV (AEED)) S

®F (YVAZ)YY ®4,Y)¥4 058 i

*(Vo)® (¢ Y (FF,A)YY PRt

(4 (AY,)YY (#9,6)rF r,s,; s

#Y,00 PEXNA (FY,0)YY =S g
:ﬁp;\{

(FV,0r (F4,9)1) (YAPNF !

(a7 [(ARPA (YEONY pErys
o5 S T

(FV, O (F, PN Y (YA ¥ ey

Y, © ¥ (FY,0)YY s el
145 e

#Y,00 (Va)YY (59,5)FF S o g

(4 (AY,))YY (va,7)ra elS

®4)F (VoYY (54,9)r¢ JsilSle 558

®+)F (X2 (®4,Y)Y4 S 536/ by

G105 5 oSP 550 6ol s ine Soslis™

119Q1E (53 ¢ 1P a)ladd «@aly § Cuny 0)9

ohijle (i) eole olSiils dlas  PVIE


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

ul)lSasb g yellul jogS

O Coaslie o )3 AV /P 5 JilS e 5 S 4 Cwplis
Sl s 5 ) (YA outalie a0 o) 52895 5l
Lo g 5T Conglie 5 Calisen gla o5 s 4
P L LaeSs oo 5T Caslie ol anlllas 5. il
P8 S Jray 3 a8 s byl Jise &3,
Ceoglie Lileal 5 (g 3le s S0 Slalllas s il
OS5l g e 5 J55laS s 5 55 (65005 55 2 4
S sladleys gyl 55 b (MarAs i1 S oS
sl e (ISt 3D o ylhsl sl sie Ol ys s
0L Lo anlllan 55 Lagls ol d o Cunglite ol 530
S Ju S ET Ol 4y Jualse ol cdns e
stlize Olalllan sl s 1) o 5N (cade S Al g ool
SLa SL ade 1) dS s 51 OVLE 5
OLLESBL udse ASLiy 3l 5 4 g0 5 S
9595y 9l ol 4 s Cglie B b LMWl
~oools pl Shee 515 s LMl atdls (gl 4
23 0T (2w 3 Oln ¢ puligago s 5 ;S TLsmeal e
bt Ol 5y a ESBL Ay S
4 Cans YU Cnglin @ a5 L O (T s
DL A 5T ol S s ol 53 315
Al e JLibl 3 La g ol e o e
Olays 53 fsn JUSTL T Jalse Ol e 4 a8
laallln 53 (DFFXAY )l 0 3,18 WESBL
VF Lagls jharws ol a0 Cwglie (63 gam Oliws o 53
oS 0L laasl I LSS .r)As i S Ao s
(s 5 YF) L“’g""i“i)‘s @ Cans YU Caglie il asdllas
S g Jolse 4 1) b g p) L5 on S AL 8
Sl oS Wl Cwglias il Juie Jlibl s Ol
035 LA S g 5T (Rt o O s 51 5
lanlllas i on A8l oo Cadall x5 (S5 o ST
s Lol OLSKen 5 (el o i S 0 pl 53 oS
2> O3Sl s 0 40 LS 5o (5T 25 3 525
ans 93 53 .MVl Ol 1y Sleys SToe o bawsles

Coall s SLESYL W e 05 0 S TEM 5

60 -
50 -
40 -
30 -
20 -
10 - 5

LR

3

O'—l—l

6 Sy e

(P=2/0) s\ v 5 Sy 3515033 VEBOS Slol 2 &35 Fosled foges

Y /8) ESBL u g slags S L VL s ¢ 00

Cadallnens Jb S BT Jol g a0 YU Caaglie 5 (ds
Sl 3l (Lagsly)lS 4 Conslie s )3 YF)
Mge JSL 3l g s 3 andllan ol 53 oS OIS
Sl Sosline Ly Calibes bl Sladlas > ESBL
ol 4o €805 b Sl 1 (g Hkam 53 el 0l
Slalllas 1 (galdns 55 .008-Y1)5 5 (Ao y3 ¥4 ) axllas
W) 0L (Ao y3 YY) in s 31§ FpS sde
OF) (Ao ;3 W) S 5 5 (Ao ;3 Y/8) o S (s s
St OT g gt 55 Slalllan 3l 6ol 53 iz oot
fanth chas oo OLES s (10T LS 318
23 s 5 el gba) 5 iS5 ESBL slacs ST
3 e 2 e il o Doglane Slays Calibes ST
o GV gt Jalse o Sagn 3 ESS s ST o5
s (LSS o BT 4 aglie 5 L STL
:ﬁeﬂclqd!ff&AﬁS&éQthaﬁ..ulf@
Jolse plo 4 i ESBL (slags ;STb Caoslin Conas s
J3as ey 558" oy 5,8 T sl U ST 5T
NEN IR L;ﬁf‘,:e Caslin 55 b Sl g
Oleys §dd Sediomy 4y e falge ol 4 Cuglis
(133,58 o 5 ya U ST T ol s il S
ST b s VU Cnglin Sl andllas s
JosleS ey 5 S 5 (o3 AY) dS” ((Us )5 YF)
s Babypadmini axlas j5 .oils 5 g 5 (Ao £0)

o) VF 00> s oy Sl eslizal b g, 8en

PVO  1WGIE (53 119D o)laib «@aiy § G 2)93

ohdjls Ab)) eole olGibily alas


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

e 5 pan s g g S o ) 02 S 6 K0
ST 252 Ao ¥ U s el el ST
oS b Lo aalllan ol (PG 518 i
(23 CTX 85 55 Doy s 53 457 il o 0T
Dy el 65 S s Jale

05 YL js = Lo anlas oo slaasil 51 SO
bl o s ol Olley 365 94 CTX puﬁ
Sl S 4 ails L;ﬁfr,:f iy ol sl s 05
Il 5 s a5l oS glac s ae j5 4 S
sFalagas Lw s 45 glaallae )5 A bl o 3 28
p3lie 05 pl 033055, S 55 ek plowil O, e
Sl oS g Jale Ol e 4 el 53 05 5
S 50 5T YL Caoglie 4 a5 L LOT)AS s lis
b ol ol anllls CTX b (gla s g 45 457
ool Glalo sie Cwglin sl fole Wil g5 0 O 0!
36 S sl a3 Bl Oy lay 5 ameler 53 JUib!
Lol 55 55 et Sonal OT 05531 555 5 28
e SLacoud planil sl dal g Ol sley
5 amel> 1 LS glalssae ;3 ESBL la 5 sw
e O3 S Oleys e ORIl g Ol oy
Eomi 3 58 s g Cmen 5 (5)1o) s
338 (o 4o g g a) D33 555

3 Laen L)l o Ceslie YL Olje  ar 55
el G slate g e Call s (S 5 T
S g S e 5 o laOla
T S 5n Cadall s (GlaeSS 5T
P el i 23,8 e o5 Gl
ESBL sla 055 (glulid L (adels sl
36 o st 4 OS5 8 (55100 (slas sie 5
il 1 olaSTT gl sie s uvm:;\fﬂ ol gt

345 4o g 45T

References
1. Girish N, Saileela K, Mohanty SK. Extended

55 laadllas 53 (FOYAY )L als JSTLL A s
CTX e (dp ;3 VP)TEM 05 oAl 55kt
Lo )3 VOV 5 Lo y3 OY/A sl L o5 5 4 VEB
CTX 55 4o TEM I dmy ol andlles 55 Ly
Azl gt Q’J;V'{ (4o 3N VEB 5 (1 )3 YA)
05 35 Jrol Ol jod (b g WV 6 gazma 53 (i ot
s 1B L, CTX ol gladle 53 ks s puu
Wse i sn 05 o2 5wl 3 (S Olsie 4 5 il
Tl St A 55 05 s 4 el SLES L,
L)l i Olo S &5 cpl @ a5 Ll o
iy ayls byl ol oS gn 5T Jolge 4 sl
P L OIS 4 Cwslin jg 4 2 CTX 05330 55,
o= 5 ()2 55 on Cadallme s SISV slags ST,
G Ol 53 O J S s SIS e 4y e ol
s glie (..&Jg;;,,ét,- adllos 3 .l ol LA 5ae
Sl sme L ol 5l o 4 o dp 55 V7
A edalie La0 58T 4 Cuaslie 5 OS5 o
A s S glie 01, LS 5 Bragner aailas s
S Sl 5 CTX Wgn 05 8 55 a0 5875 o
SHV S TEM s se sla f g 55 (S sl g oo
andllas 53 (WLs S8 5 e 6,8 i o
5 a0 5S4 CTX Was la i g Lz )5 VO 51~
o3 sl a5 SIS T 0 s L300
2 st B e 4 L AS 4 Lol aslie
Sl FoS (43 Y1) 01San 5 Eldestein asllas
0LLSan s Mendoneca axllas 53 filie 53 5 (FA)AS
Calides @L:; M3 g 5 i Caglie Ol 5 (Ao s AY)
bl (6,8 W ged g,y D3l 5 il § e Slalllas s
Glaas goi il aallls O o s aalllas s
23 e AR WV N Y B R PE g L WV
S U s g Comed S sl CTX A 5 (5l o 5

aalllas BE Fr A LS &)‘JS/ v..v'v\..v')b.d_w J‘ JJJ'.;J

Spectrum beta-Lactamase Producing Klebsiella

119QIE (53 « 1P a)ladd «@aly § Cuny 0)9

ohijle (i) eole oBiils Alas  PVY


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

ul)lSasb g yellul jogS

pneumoniae and Escherichia coli in Neonatal
Intensive Care Unit. J Bacteriol Parasitol
2012; 3(4):1-3.

. Bhat MA, Sageerabanoo S, Kowsalya R,

Sarkar G. The Occurrence of CTX-M YType
Extended Spectrum Beta Lactamases among
Escherichia Coli Causing Urinary Tract
Infections in a Tertiary Care Hospital in
Puducherry. J Clin Diag Res 2012; 6(7):
1203-1206.

. Bhattacharjee A, Sen MR, Prakash P, Gaur

A, Anupurba S. Increased prevalence of
extended spectrum 12 lactamase producers in
neonatal septicaemic cases at a tertiary
referral hospital. Indian J Med Microbiol
2008; 26(4): 356-360.

. Bradford PA. Extended-spectrum T>-lactamases

in the 21st century: characterization,
epidemiology, and detection of this important
resistance threat. Clin Microbiol Rev 2001;
14(4): 933-951.

. Paterson DL, Hujer KM, Hujer AM, Yeiser

B, Bonomo MD, Rice LB. Extended-spectrum
T2-lactamases in  Klebsiella pneumoniae
bloodstream isolates from seven countries:
dominance and widespread prevalence
of SHV-and CTX-M-type I2-lactamases.
Antimicrob Agents Chemother 2003; 47(11):
3554-3560.

. Lal P, Kapil A, Das BK, Sood S. Occurrence

of TEM & SHV gene in extended spectrum
b-lactamases (ESBLSs) producing Klebsiella
sp. isolated from a tertiary care hospital.
Indian J Med Res 2007; 125(2): 173-178.

. RodrA-guez-Bano J, Navarro MD, Romero L,

Muniain MA, Perea EJ, Pérez-Cano R, et al.
Clinical and molecular epidemiology of
extended-spectrum T2-lactamasea€”producing
Escherichia coli as a cause of nosocomial

infection or colonization: implications for

10.

11.

12.

13.

14.

15.

control. Clin Infect Dis 2006; 42(1): 37-45.

. Jemima SA, Verghese S. Multiplex PCR for

blaCTX-M & blaSHV in the extended
spectrum beta lactamase (ESBL) producing
gram-negative isolates. Indian Med Res
2008; 128(3): 313-317.

. RuppA E, Hem S, Lath S, Gautier V, Ariey

F, Sarthou JL, et al. CTX-M T2-lactamases in
Escherichia coli from community-acquired
urinary tract infections, Cambodia. Emerging
Infectious Diseases 2009; 15(5): 741.

Shukla I, Tiwari R, Agrawal M. Prevalence
of extended spectrum-lactamase producing
Klebsiella pneumoniae in a tertiary care
hospital. Indian J Med Microbiol 2004; 22(2):
87-91.

Liem TBY, Filius PMG, Linden VD,
Janknegts R, Natsch S, Vulto AG. Changes
in antibiotic use in Dutch hospitals over a 6-
year period: 1997-2002. Antimicrobial drug
use in hospitalized children 2011; 63(9): 60.
Oteo Js, Bautista V, Lara N, Cuevas O,
Arroyo M, Fernandez S,et al. Parallel
increase in community use of fosfomycin and
resistance to fosfomycin in extended-spectrum
T2-lactamase (ESBL) producing Escherichia
coli. J Antimicrob Chemother 2010; 65(11):
2459-2463.

Falagas ME, Karageorgopoulos DE.
Extended-spectrum  T2-lactamase-producing
organisms. J Hosp Infect 2009; 73(4): 345-
354,

Askarian M, Maharlouie N. Irrational antibiotic
use among secondary school teachers and
university faculty members in Shiraz, Iran.
Int J Prev Med 2012; 3(12): 839-845.

Bazzaz BS, Naderinasab M, Mohamadpoor
AH, Farshadzadeh Z, Ahmadi S, Yousefi F.
The prevalence of extended-spectrum beta-

lactamase-producing Escherichia coli and

PYV  1RQIE (53 ¢ 1P o)ladd (@ady 9 Caumnyy 8)9y

ohdjls Ab)) eole olGibily alas


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

16.

17.

18.

19.

20.

21.

22.

Klebsiella pneumoniae among clinical isolates
from a general hospital in Iran. Acta Microbiol
Immunol Hung 2009; 56(1): 89-99.
Representatives L. Practice Parameter: The
Diagnosis, Treatment, and Evaluation of the
Initial Urinary Tract Infection in Febrile
Infants and Young Children. American
Academy of Pediatrics. Committee on Quality
Improvement. Subcommittee on Urinary
Tract Infection. Pediatrics 1999; 103(4): 843-
856.

Cockerill FR. Performance Standards for
Antimicrobial Susceptibility Testing:
Twenty-first  Informational ~ Supplement.

2011: Clinical and Laboratory Standards
Institute (CLSI).

Wayne P. Performance standards for
antimicrobial susceptibility testing .Twenty-
first informational supplement. Clinical and
Laboratory  Standards Institute, CLSI
document. M100-S21; 2011; 32(1).
Kochaksaraii B, Nasrolahiomran A, Javid N,
Yazdi M, Ghaemi EA. Extended spectrum
beta lactamase producing E.coli isolated from
Gorgan, North of Iran. Medical Laboratory
Journal 2012; 6(1).

Moosavian M, Deiham B. Distribution of
TEM, SHV and CTX-M Genes among
ESBL-producing Enterobacteriaceae isolates
in Iran. Afr J Microbiol Res 2012; 6(26):
5433-5439.

Manoharan A, Premalatha K, Chatterjee S,
Mathai D; SARI Study Group. Correlation of
TEM, SHV and CTX-M extended-spectrum
beta lactamases among Enterobacteriaceae
antimicrobial
susceptibility. Indian J Med Microbiol 2012 ;
29(2): 161-164.

Arbabi L, Rahbar M, Jabbari M, Mohammad
zadeh M, Azimi L, Ebrahimzadeh Namvar A.

with their in vitro

23.

24.

25.

26.

217.

28.

Extended-spectrum  beta-lactamase-producing
E.coli and Klebsiella pneumoniae isolated from
urinary tract infections in Milad Hospital,
Tehran, Iran. Health Med 2012; 6(11): 2818-
2822.

Shahcheraghi F, Nikbin VS, Feizabadi MM.
Prevalence of ESBLs genes among multidrug-
resistant isolates of Pseudomonas aeruginosa
isolated from patients in Tehran. Microb
Drug Resist 2009; 15(1): 37-39.

Ananthan S, Subha A. Cefoxitin resistance
mediated by loss of a porin in clinical strains
of Klebsiella pneumoniae and Escherichia
coli. Indian J Med Microbiol 2005; 23(1):
20-23.

Mirzaee M, Pourmand MR, Chitsaz M,
Mansouri S. Antibiotic resistance to third
generation cephalosporins due to CTX-M-
type extended-spectrum T2-lactamases in
clinical isolates of Escherichia coli. Iranian
Journal of Public Health 2009; 38(1): 10-17.

Nakhaei Moghaddam, Forghanifard MM,
Moshrefi S. Prevalence and Molecular
Characterization of Plasmid-mediated Extended-
Spectrum T2-Lactamase Genes (balaTEM,
blaCTX and bIASHV) Among Urinary
Escherichia coli Clinical Isolates in Mashhad,
Iran. Iran J Basic Med Sci 2012; 15(3): 833-
839.

Branger C, Zamfir O, Geoffroy S, Laurans G,
Arlet G, Thien HV, et al. Genetic background
of Escherichia coli and extended-spectrum 12-
lactamase type. Emerg Infect Dis 2005; 11(1):
54.-61

Babypadmini S, Appalaraju B. Extended
spectrum-lactamases in urinary isolates of
Escherichia coli and Klebsiella pneumoniae-
Prevalence and susceptibility pattern in a
tertiary care hospital. Indian J Med Microbiol
2004; 22(3): 172-174.

1RQ1E (53 ¢ 119D o)Ladd «@aiy § Cuny 8)9)

ohdjle A} eolc ol5iils alas  PVA


https://jmums.mazums.ac.ir/article-1-6765-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-25]

ul)lSasb g yellul jogS

29.

30.

31

32.

33.

34.

35.

Lim TL, Yasin R, Yeo CC, Puthucheary S,
Thong KL. Characterization of multidrug
resistant ESBL-producing Escherichia coli
isolates from hospitals in Malaysia. Journal
of biomedicine and biotechnology, 2009.
Oteo J1, Lazaro E, de Abajo FJ, Baquero F,
Campos J. Antimicrobial-resistant invasive
Escherichia coli, Spain. Emerg Infect Dis
2005; 11(4): 546-553.

Ku YH, Lee MF, Chuang YC, Chen CC, Yu
WL. In vitro activity of colistin sulfate
against Enterobacteriaceae producing extended-
spectrum beta lactamases. J Microbiol Immunol
Infec 2013; S1684-1182.

Benenson S, Navon-Venezia S, Carmeli Y,
Adler A, Strahilevitz J, Moses AE, et al.
Carbapenem-resistant Klebsiella pneumoniae
endocarditis in a young adult: Successful
treatment with gentamicin and colistin. Int J
Infect Dis 2009; 13(5): €295-e298.

Walkty A, DeCorby M, Nichol K, Karlowsky
JA, Hoban DJ, Zhanel GG. In vitro activity
of colistin (polymyxin E) against 3,480
isolates of gram-negative bacilli obtained
from patients in Canadian hospitals in the
CANWARD Study, 2007-2008. Antimicrob
Agents Chemother 2009; 53(11): 4924-4926.
Manoharan A, Premalatha K, Chatterjee S,
Mathai D. Correlation of TEM, SHV and
CTX-M extended-spectrum beta lactamases
among Enterobacteriaceae with their in vitro
antimicrobial susceptibility. Indian J Med
Microbiol 2011; 29(2): 161-164.

Rezai MS, Salehifar E, Rafiei A, Langaee T,
Rafati M, Shafahi K, et al. Characterization
of Multidrug Resistant Extended-Spectrum

36.

37.

38.

39.

40.

41.

Beta-Lactamase-Producing Escherichia coli
among Uropathogens of Pediatrics in North
of Iran. Biomed Research International 2015.
Kader AA, Kumar AK. Prevalence of extended
spectrum beta-lactamase among multidrug
resistant gram-negative isolates from a
general hospital in Saudi Arabia. Saudi Med
J 2004; 25(5): 570-574.

Salehifar E, Nasehi M, Eslami G, Sahraei S3,
Alizadeh Navaei R4. Determination of
antibiotics  consumption in  Buali-Sina
Pediatric Hospital, Sari 2010-2011. Iran J
Pharm Res 2014; 13(3): 995-1001.

Edelstein M, Pimkin M, Palagin I, Edelstein
I, Stratchounski L. Prevalence and molecular
epidemiology of CTX-M extended-spectrum
T2-lactamase-producing Escherichia coli and
Klebsiella pneumoniae in Russian hospitals.
Antimicrob Agents Chemother 2003; 47(12):
3724-3732.

Mendonca N, Leitao J, Manageiro V, Ferreira
E. Spread of extended-spectrum T2-lactamase
CTX-M-producing Escherichia coli clinical
isolates in community and nosocomial
environments in Portugal. Antimicrob Agents
Chemother 2007; 51(6): 1946-1955.

Baraniak A, Fiett J, Sulikowska A, Hryniewicz
W, Gniadkowski M. Countrywide spread of
CTX-M-3 extended-spectrum T2-lactamase-
producing microorganisms of the family
Enterobacteriaceae in Poland. Antimicrob
Agents Chemother 2002; 46(1): 151-159.
Eslami G, Ebrahim Salehifar E, Behbudi M,
Rezai MS. Rational Use of Amikacin in
Buali-Sina Hospital in Sari 2011. J Mazand
Univ Med Sci 2013; 23(100): 2-9 (Persian).

PV IWQIE (53« 1P a)laids «@aiy § Gl 8)93

ohdjls Ab)) eole olGibily alas


https://jmums.mazums.ac.ir/article-1-6765-fa.html
http://www.tcpdf.org

