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Resistance phenotype Frequency
AMC, AM 147 (67%).
AMC, OX 146 (66%)
AM, OX 126 (58%)
AMC, AM, OX 143 (66%)
AM, OX, CTX 56 (26%)
AMC, AM, OX, CTX 61 (28%)
AMC, AM, OX, CF 65 (30%)
AMC, AM, OX, CF, CB 46 (21%)
AMC, AM, OX, CF, CB, CTX 45 (20%)
AMC, AM, OX, CTX, FEP, IPM 22 (10%)
AMC, AM, OX, CF, CB, CTX, FEP 37 (17%)
AMC, AM, OX, CF, CB, CTX, FEP,IPM 27 (12%)

Am: ampicillin; CTX: cefotaxime; OX: Oxacillin;
CB: carbenicillin; AMC: amoxicillin-clavulanic acid;
FEP: cefepime; CAZ: ceftazidime; Oxa/Cloxa:
oxacillin/cloxacillin, CF: Cefoxitin; IPM: imipenem.
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5) 2de Oxa/Clox’ CTX' AMC' CAZ

Sl as)s
CAZ" Imp’ AZT" EDTA" 0
CAZ" Imp' AZT® EDTA® 13
CAZ' lmpS AZT" EDTA" 18
CAZ' lm‘pS EDTA" FOX' 0
Boronic acid”
Imp" EDTA" 19

ESBL: Extended spectrum B-lactamase; ESBL, 3a, 2ber, ampC, 2de refer to different phenotypic and molecular classes of f3-
lactamase. Am: ampicillin; CTX: cefotaxime; OX: oxacillin; CB: carbenicillin, AMC: amoxicillin-clavulanic acid; FEP:
cefepime; CAZ: ceftazidime; Oxa/Cloxa: oxacillin/cloxacillin, CF: cefoxitin; r: resistant, s: sensitive.

<\


https://koomeshjournal.semums.ac.ir/article-1-1859-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

oS

oS i ade MIC s o 5031 gl oF o5l Sy

Antibiotic concentration (pug/ml) >¥ A

a

Yy 7Y \YA [\AR

Frequency AZARN\D!

AAZARNARD]

TNy (7)

AVAASS DR VA VA ASIA DI IVA ¢ 240 SIA LV RN BVA VAR SNQD)

Total A A

\ \ \ \ \

®MICo .zl » 0VY pg/ml

s G 3 45 s ol [ aslie o S s alam aos 00 ol Lo & Kape 31 ) ke MICsg @

Al o Ve YE pg/m 5 e oo s &S e ules B alis 23 40 o] 5o oS Spe o151 ke

alie Lo, 6L»,§J| sl aallas v s rjb,_;\;

LS S S;

S: Ss S¢ S7Ss So Sio Su Sk S

505898 gy 5 8L lead pl sl gonendly sy S
L IVY 508105 G g estoms 68 S ead ) el deandl
V slesslei sy sz (10 kb DNA Ladder) ;S50 o055 S5l
S ki sl alus 5l eas C\Jsaw\ Ghowd sla a3 YL

o a,\mumu&.;\..\.aw)h Canad g0 JL(L.JJJ/

slacsie olays 5o sacs alis (LK o o

«@.v\gxe—wu—wsﬁ Fels Ll i/ los sy, GJU- 5 &loss)
g I 508,556 (JoilaSoneld g/ @ 5 5t 5
53 At Sl 5 e S Sl e i
o] PSS 5 e 6L ol sl slacisis
sotb N e a5 5SS oo ol
saoBus ool Cmaslie ol LT i/ slaa 5
Olme a8 G LSV sl 5T GoaSud s
23 Sl by glacsie ) o Glass Joane RS
SlS 5 cdel 4 gy e o) sl e le:.« sl
3 (sl 5 Lacpd o 0 a ) Jgane o35l

5 Lo st 5uSo)ske uile) sl glacssae Lotk glay)ls

\

Y

T

sl el bl cbalin @l ek el ams N S
S sl cdld Geled  bos 8) ool sie S 51 ade @i
Sl 5G 5 sl el 08 G 1G wsm ilas lax o

(sl o o 5T b

b ey 3 Aole s 5 MIC gl amglis
o) om oblias Ll an § &0 anazes o w.;ﬂ
ol L Ller 05 8 sba e 53 MIC ma 5 e led o) 5
eI PP e{ O P VPR WP YR
a2l oo DLl cal g es S lag Jral 3l el
2355 ol
slaas S 3l sapl el sy gy oS
Al xloas ool Gl ¥ S 53 sad o) shuil 5 5 i
Y hls pam 5 Ve Kb 5l 585 aeeedly ls bay o
Kbp saeed g2 .55 Ve Kbp U ) Cads 55 el
(p<e/+0) o3 5l g loline Bl Canslie Coggid L -
Coeslie i s g _pdm JLisl &y 5o (gl shdl 5

6l s oles 35V Kbp 5l 585 e b s


https://koomeshjournal.semums.ac.ir/article-1-1859-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

Qb&h}wg}m

N O [Py R VS PE S EIEW P P e

S5l sl Ciliiee Sl g 53 51 A5 0l e oS
03) @l Gloaes pas Lol s 5 5se s sl LG
S Aesdm o303 e L MIC) ),k chle Jslo o
L G MIC gl e balas ol 55 0p balis e s
ssban edlen s 5ot SLSY Wy ol e
MIC ;5 osloair cuslia Cusss by cbaals ~
Sy sl ai ol ) plie a5l a5 ol
SlholwdS ks C}LM B u.—u..jj g cJls
Jol 4G alas ool 5l saal Casa sy b s
s Gl bl psscnl ol w53 gy
5 Oslate gl ge Coolaitl @ e S o pe.ﬂ A
Loty e ) 53 5] b steslie Sl S 2
Al as g ) Lol o) Ky .
Lo oyl 5 slags S caslie o S calis
S ot oleias s 2 Jlisl saiSanl iy o S
o] oS Jam slasandl 55 sls uslie 05 ain
S s il el 55ms Jlaas! basl o)
om0 1 azal by ls 5l anes wim 4 Caeglie 55 b s e
sl Glad s do)n (o5 4 axs b balis )
Cnslie (K s5] O 51 G 4 ol 51 YV T3 pam 4yl
) olys 8 aol g Alis ) S e sl ol
o 5 ) Sl Ros a5 sl Sl 55 S s sl
2l e deendl Gom e S5 sladels o, 2 wslis o5
Sy i)l S8 pslie (slasy s 5 Cunslie fond 4
Loy pS Gl bbbV ol gl lael 5l >,
S olsiea 035 2l (AMPC 5 CTX-M 03 54) oDl
ol Ll lat o 8 | asl e e Sl o
INV] s b el Slss s, Cdél g b slis 5
Cllad a2 5 b 5 oo cnl Sl ol gl oLl [YY
ade il oo claalas YL LSy
4 (0-pg/ml & Jslae MICs) P Jos o) g i
ol @l ol o e Up—i-:.\e)\s slasl S a0 K
Sl suSud 5 glaa o 3l o2l sl s gie

ARAY

Slacsisie 5 S e ol e pslie (G Lol
05 28 b LSy suSS sla LTt 2/ 51 b
SRV S B V1 IR VR I POV I W
Gidime ol baisai 53 ) bayse ol Sl S 0
oo ) edal Cesay gl el Ly VP b 550258
Slaliz 53 oYU ks (S ST Censlin ol Sl
Oblen gsdde iz omps 5 Sle)lan cigie 2
ol e ol o s adllas 5,50 o sl 2ulS 4 M
Ot 4 B s AYE/Y s 3550 K503 VIV 51 a8 sy e
o balas ol s Cuslie i)l Cuylis &yd’bT ) 5
e VL T W PSP O - { PE ]
Iy ouls de an Cod Caslis ol e 45Q|)\5PA,Taneja
[YONY] 5,ls losed il s as 2,15 SUY /7
by e balas ol o s Cwslie gl o s
S I 3 g IS Ssal 5 b Ssal (bl 51 4,
ol 53 cal ) G ESBL g)ls canslin oo 55 s S
30 LS LEY/Y 5 LOF/A JNA/AS Glo b ausls s
L7 ol ol adlas 5l ol mls NAAVLYF]
JolS s o ity 658U 5 eslinal 5 gai Latia
Sl ool Sam g xlp e addllas ) 5o g)ls Caslis
oz 5 Solails oS sla,5aS 5o Sl s el asly Gl
ol oo S INEIN 5 1o /N INYIE ) s 5 4
sanlze 3LlSVy zeslie 81 op 5t [YATANY]
$lres S eslin slaciss a4 by addllae pl 3 sas
Gl g as § e (VA) Y ber 5 (N4) ¥ de
Sl s dlin HLalisVly oslsls o) colaws
CenS a2l 8l o e a8 atal e 0 28 b
L g onsslonl glacasie ade p o o slagles
(Y Jpam) abygn ol 2l 5 b 51 ol saiSad 5 sl g
S 3 1 LS s (6 ey o 5e] s

G iz ol anlie by Gl ) 2 5550 Glad see
Sl e IM il s 51 as1) i 51 2215 5 (OD)

o,_eUSJQT.&y By g cpl oo (Ml aids sy 520


https://koomeshjournal.semums.ac.ir/article-1-1859-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

\Y/C\YQ\M.AJ t(o‘ JLO) \‘ eJLm.i} ‘\().L\:-

s

b s se Sk Jale

b ol 5315 e S lSn 4S5 ek
U_Ib BE CJL u.:\ ("'"L“t.f @\)).\3 9 Jg.u JJ).SL.:) 6)\,{
WA Jlu 5o Cpae Glides £ by ozl wlioll

el s ool 4

é:l.i.o

[1] Bassetti M, Ginocchio F, Mikulska M. New treatment
options against gram-negative organisms. Crit Care 2011; 15: 215.

[2] Kumarasamy KK, Toleman MA, Walsh TR, Bagaria J,
Butt F, Balakrishnan R, et al. Emergence of a new antibiotic
resistance mechanism in India, Pakistan, and the UK: a molecular,
biological, and epidemiological study. Lancet Infect Dis 2010; 10:
597-602.

[3] Nield BS, Holmes AJ, Gillings MR, Recchia GD, Mabbutt
BC, Nevalainen KM, Stokes HW. Recovery of new integron
classes from environmental DNA. FEMS Microbiol lett 2001; 195:
59-65.

[4] Rowe-Magnus DA, Guerout AM, Ploncard P, Dychinco B,
Davies J, Mazel D. The evolutionary history of chromosomal
super-integrons provides an ancestry for multiresistance integrons.
Proc Natl Acad Sci U S A 2001; 98: 652-657.

[5] Simoons-Smit AM, Verwey-van Vught AM, Kanis IY,
MacLaren DM. Virulance of klebsiella strains in experimentally
induced skin lesions in the mouse. J Med Microbiol 1984; 17: 67-
77.

[6] Tangdén T, Cars O, Melhus A, Lowdin E. Foreign travel is
a major risk factor for colonization with Escherichia coli producing
CTX-M-type extended-spectrum fB-lactamases: a prospective study
with Swedish volunteers. Antimicrob Agents Chemother 2010;
54:3564-3568.

[7] Livermore DM. beta-Lactamases in laboratory and clinical
resistance. Clin Microbiol Rev 1995; 8: 557-584.

[8] Hart CA, Batt RM, Saunders JR. Diarrhoea caused by
Escherichia coli. Ann Trop Pediatr 1993; 13: 121-131.

[9] Seidler RJ, Knittel MD, Brown C. Potential pathogens in
the environment:Cultural reactions and nucleic acid studieson
Klebsiella pneuomoniae from clinical and environmental sorces.
Appl Microbiol 1975; 29: 819-825.

[10] Rubtsova MY, Ulyashova MM, Bachmann TT, Schmid
RD, Egorov AM. Multiparametric determination of genes and their
point mutations for identification of beta-lactamases. Biochemistry
(Mosc) 2010; 75: 1628-1649.

[11] Sideraki V, Huang W, Palzkill T, Gilbert HF. A
secondary drug resistance mutation of TEM-1 B-lactamase that
suppresses misfolding and aggregation. Proc Natl Acad Sci U S A
2001; 98: 283-288.

[12] Haeggman S, Lofdahl S, Paauw A, Verhoef J, Brisse S.
Diversity and evolution of the class A chromosomal beta-
lactamase gene in Klebsiella pneumoniae. Antimicrob Agents
Chemother 2004; 48: 2400-2408.

[13] Farmer TH, Page JW, Payne DJ, Knowles D. Kinetic and
physical studies of beta-lactamase inhibition by a novel penem,
BRL 42715. Biochem J 1994; 303: 825-830.

Y.¥

sl @\PHAJ&@@&QMU ol S sl
SIS s a ©oa ol e LS Ll VY]
JsSse og-"ﬁ—g s s LI olad Caplie 5lalsVL
Al e o b 3l L ok Jabaa 3ok 4 018
23 Saml o) 3l esliad Jbisay s Sl el
Semy ol LYY ol sais 5158 e slaay g b abilis
ot A o sl il ) aame sl §
4S5l sy g it slay 528 5 K s 51
L St ool 5l Ao solial 51 ool ol s coanl
ade 5250 )by B35 agame S 4 a5l s oLl
slaasl ayas g by bbbVl susSu) g cba e
W 51 el 0808 lasg oo VL gt SdNs &5 ols
Lacwslie ol J a8 5 S i sl p S RN W
bl e U spes s ol ] Jos &
by dm BBt ol e i 5 (S5 5]
L adaly oo 1y a2l ledbl aslg o b 51
sa] o Lag SU ol 5l b glaisie o)l ol
ol (..a\fé,
lacawglie VL cus 4 Gl w5 adlas ool ol
@f.-)b. E) @\:—“)L‘“ﬁ slaglis ola JI”'J‘ g.‘.ﬁ)"-'\:-’:
USR] U o U A L R L A7
C}L"" » w}T ol &al Lialas ul s sLLSYL,
Laaslizr cal 53 MIC b syl ams oo bt Cilises
ol 03 el eslis S Se ) 5 Samy
ioslie phae w51l 815 e sl e s S
4y s MIC e s gl i3l aalllae ) o
b ol a a5 G ealial 550 SO Ks s 5]
il BT Ll s 55 by s ) pb 3LV
Ol 8l s Lm&_._.}qu_J S B Caedl 4y ax g5 L
o) o3 S5 spindlml Sl (il Bl s polie sl s
2 03,8 e ol elas 508 ot s 4 45

Sl SILE L e ssie 5l g cal 3)5e 53 gl


https://koomeshjournal.semums.ac.ir/article-1-1859-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

Q‘)M}W}M

s el s 5 LS W sl 5 s

Taneja N, Rao P, Arora J, Dogra A. Occurrence of ESBL [y¥]

& Amp-C beta-lactamases & susceptibility to newer antimicrobial
agents in complicated UTI. Indian J Med Res 2008; 127: 85-88

[25] Mehrgan H, Rahbar M. Prevalence of extended-spectrum
[beta]-lactamase-producing Escherichia coli in a tertiary care
hospital in Tehran, Iran. Int J Antimicrob Agents 2008; 31: 147-
151.

[26] Tashlori M, Zia Sheikhaleslami N, Mirzaei T, Yosefi H,
Mokhtari F, et al. Evaluation of producing extended spectrum B-
lactamase among isolated escherchia coli from patients suffering
from urinary tract infections: (Short Report). J Rafsanjan Univ
Med Sci 2010; 1: 62-68. (Persian).

[27] Li XM, Jang SJ, Bae IK, Park G, Kim YS, Shin JH, et al.
Frequency of extended-spectrum B-lactamase (ESBL) and AmpC
B-lactamase genes in escherichia coli and klebsiella pneumoniae
over a three-year period in a university hospital in Korea. Korean J
Lab Med 2010; 30: 616-623.

[28] Afridi FI, Farooqi BJ, Hussain A. Frequency of extended
spectrum beta lactamase producing enterobacteriaceac among
urinary pathogen isolates. J Coll Physicians Surg Pak 2011; 21:
741-744.

[29] Wang QT, Liu YM, Wang H, Sun HL, Chen MJ, Du XL.
Plasmid-mediated cephalosporinase among extended-spectrum-
beta-lactamase-producing  Escherichia coli and Klebsiella
pneumoniae. Zhonghua Nei Ke Za Zhi 2004; 43: 487-490.

[30] Naseer U, Sundsfjord A. The CTX-M Conundrum:
Dissemination of Plasmids and Escherichia coli Clones. Microb
Drug Resist 2011; 17: 83-97.

[31] Alvarez M, Tran JH, Chow N, Jacoby GA. Epidemiology
of conjugative plasmid-mediated AmpC B-lactamases in the United
states. Antimicrob Agents Chemother 2004; 48: 533-537.

[32] Kiremitci A, Dinleyici EC, Erben N, Durmaz G, Yargic
ZA, Aybey AD, Usluer G. In vitro activity of ertapenem and other
carbapenems against extended-spectrum beta-lactamase producing
Escherichia coli and Klebsiella pneumoniae clinical isolates in a
tertiary care center in Turkey. Expert Opin Pharmacother 2008; 9:
1441-1449.

Y-0

[14] Farmer TH, Degnan BA, Payne DJ. Penetration of
beta-lactamase inhibitors into the periplasm of Gram-negative
bacteria. FEMS Microbiol Lett 1999; 176: 11-15.

[15] Machado E, Coque TM, Cantén R, Novais A, Sousa JC,
Baquero F, et al. High diversity of extended-spectrum B-lactamases
among clinical isolates of Enterobacteriaceae from Portugal. J
Antimicrob Chemother 2007; 60: 1370-1374.

[16] Wiegand I, Geiss HK, Mack D, Stiirenburg E, Seifert H.
Detection of  extended-spectrum  beta-lactamases  among
enterobacteriaceae by use of semiautomated microbiology systems
and manual detection procedures. J Clin Microbiol 2007; 45: 1167-
1174.

[17] Fazeli H, Hosseini MM, Mohammadi Ghalaei P.
Frequency and antimicrobial susceptibility of extended spectrum
beta-lactamase producing Escherichia coli in clinical samples of
Alzahra hospital, Isfahan 2007. Shahre Kord Med Univ J 2008; 10:
58-67. (Persian).

[18] Yazdi M, Nazemi A, Miri Nargesi M, Khatami nejad MR,
Sharifi SA, Babaei Kochaksaraei M. Prevalence of B-lactamase
SHV/CTX/TEM in Escherichia coli isolates from urinary tract
infection in Tehran. Med Lab J 2010; 4: 48-54. (Persian).

[19] Matthew A. Franklin R. William A. Michael N. George
M. David W, et al. Performance standards for antimicrobial
susceptibility testing; 16th informational supplement. Document
M100-S16. Clin Lab Stand Institu 2006; 26.

[20] Neu HC, Heppel LA. The release of enzymes from
Escherichia coli by osmotic shock and during the formation of
spheroplasts. J Biol Chem 1965; 240: 3685-3692.

[21] Sykes RB, Nordstrom K. Microiodometric determination
of beta-lactamase activity. Antimicrob Agents Chemother 1972; 1:
94-99.

[22] Sambrook JF, Fritsch EF, Maniatis T. (1989) Molecular
cloning: A laboratory manual, 3nd edn. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY.

[23] Melzer M, Petersen 1. Mortality following bacteraemic
infection caused by extended spectrum beta-lactamase (ESBL)
producing E. coli compared to non-ESBL producing E. coli. J
Infect 2007; 55: 254-259.


https://koomeshjournal.semums.ac.ir/article-1-1859-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

Koomesh Winter 2014, 15 (2): 197 -205

Frequency of f-lactamase producing isolates of Escherichia
coli and their diversity in enzyme activities among the
resistance isolates from patients with diarrhea and
nosocomial infections in Tehran, Iran

Mohammad Rahimi (M.Sc)'?, Mercedeh Tajbakhsh (M.Sc)?, Maryam Razaghi (M.Sc)’, Elahe Tajeddin
(M.Sc) %, Masoud Alebouyeh (Ph.D) **, Masoumeh Rajabi Bazl (Ph.D) ', Mohammad Reza Zali (M.D)**
1 — Dept. of Medical Biochemistry, Shahid Beheshti University of Medical sciences, Tehran, Iran
2 - Gastroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical sciences, Tehran,
Iran
3 - Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

(Received: 14 Oct 2012; Accepted: 16 Jul 2013 )

Introduction: The risky multidrug resistance phenotypes could be spread among strains of Escherichia
coli (E. coli). The resistance against -lactam drugs could emerge through the production of different
enzymes with different spectrum of activities. This study was planned to determine the activity of B-
lactamases extracted from different clinical isolates of E. coli and their relatedness with resistance
phenotype and plasmid patterns.

Materials and Methods: Antimicrobial susceptibility of E. coli isolates from different clinical samples to
10 B-lactam antibiotics were studied by disk diffusion method and minimal inhibitory concentration (MIC)
of the resistant isolates were determined against cefotaxime by agar dilution method. lodometry assay was
used to detect B-lactamase activity of periplasmic fractions of the protein extracts in the presence of
cefotaxime. Plasmid transmissibility of the resistance phenotype into E. coli HB101was finally studied by
CaCl2 transformation method.

Results: Results of this research showed existence of high plenty of multidrug resistance phenotypes
(21%) among these isolates. The study-generated antibiogram showed that the lowest percent resistance
antibiotics for all the isolates were imipenem (11%) and ceftazidime (15.52%). This resistance phenotype
was transferable by plasmids in strain E. coli HB101. Analysis of the B-lactamase activities showed a
variation among them in ranges of 0,007 upto 0,065 units. No significant relationship was observed
between the level of MIC (<4 to 1024 pg/ml) and the amounts of enzyme activities.

Conclusion: These results indicated that type of the produced enzymes and also their specificities for -
lactam drugs, but not the amount of their total enzyme activities, do determine the level of their resistance
phenotypes and MIC levels. Presence of the high levels of MIC in some isolates with very low enzyme
activities suggested the existence of other mechanisms of drug resistance among them. Identification of
antibiotics with higher affinity for these B-lactamases will provide valuable information about fighting
against these bacteria in severe infections.

Keywords: Beta lactamase, Escherichia coli, Cross Infection, Drug resistance, Bacterial drug resistance,
Iran
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