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Abstract

Aim and Background: Klebsiella pneumoniae is a common cause of P-lactamase-associated
infections in hospitals. The present study aimed to determine the frequency of antibiotic resistance
genes in Klebsiella pneumoniae strains producing IMP-1 and TEM f-lactamase.

Materials and methods: The present research identified 94 samples of K. pneumoniae, using
antibiogram for the phenotypic confirmation of ESBLs. The antibiotic resistance of the isolates and
the prevalence of TEM and IMP-1 genes were determined using PCR method.

Findings: Of 94 samples, 77.6% were ESBL-positive and 22.3% ESBL-negative. A total of 4.1% of
the samples carried the /MP-1 gene and 43.8% the TEM gene, while 43.8% of the samples carried
both genes.

Conclusion: Given that TEM and IMP-1 genes were commonly present in a large number of the
resistant samples, physicians are recommended to use therapeutic measures properly, and to prescribe
antibiotics rationally.
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Antibiotic Resistance.

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

A) Corresponding author:

Department of Laboratory Sciences, Borujerd Branch, Islamic Azad University, Borujerd, Iran.

Email: mirzaei.iaub@gmail.com

[ DOR: 20.]?11_%22285458.1398.9.35.5.7]
—



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

e Jokw 55819 g b 03U alxo

VWAA (liasli = Y0 o )lois = A 090

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.]?11_%22285458.1398.9.35.5.7]
—

e & Alio (pl ovalie gl
S Sl ST

Sl Lalus o (Sdgum T Cuoglio Wgo sbagyj 2 Lwbud
TEM g IMP-1 3LUsYUy 600sS 0gi duigogis Moenls”

. ) RN
Sy uuxo 55k Loy ¢ (555995 D

Oyl @y e oodol S15T oKl 0 )29 Ay o cliiiions 5 05,5 -
Ol 255 e ool o1 olKzils 8 g s a1y ¢ BEislosl pgle 09,5 -Y

US>

Gan Cal byl lows 5 65LbS YL (slaws 3T 51 (56 sla cigie wls Jalse 51 duipost Mol 1 DD g Aol
el ipog i MewcdS sdsges ;5 IMP-13 TEM  SSgm 251 Conslie Wgo by Slsld olee cmess asllas ol 5

Conglin Gy 18,5 )5 oolil 3,50 ESBLS isid anb caa dusepy Mwdls iges AF 1B 509y 9 Slgo

TEN a8 ols las gl wog ESBL (asgid w3l boaiges ZYY/Y § ESBL Coisid slls baylas 7vV/5 ldasdl

05 90, dxly S ie jebdas 15 bdiges 1FVIA e TEM 5 lls ladiges LEYIA o IMP-1 5 sl)ls ladiges

sy IMP-1,TEM

Wil 0929 pylie sladiges 5l gobl; slass o S i jgbay IMP-19TEM sla s aS oyl asazgi b ‘5).«54.79.0

08,5 o dlpidon die opl j0 S5 lawg S gn 5T ilate g Cawpd 398 ccalin Sloys sla 5ol 5l eolul

S s Ceaglin IMP-1 TEM wcidall gy sloj LSV cduiposs Moucnls: (goudS (g0 319

o] s s (15 45 ol 31 45 g 93,5 o 03u3slS
sl oA b e by s o asle it
33,5 oo onalive S (095 5 pane 0131 5 (SluSS]
29,0 Canglin oy i i 4 woo co lis aaslllas (YY)
Ll wble e oS slagSt o 0
obgegdgw g dusest Mewls (Escherichia  coli)

oaisS ol (Pseudomonas aeruginosa) (sl;si s 5/

5 Gl Gl slacigie (Gl len slacigas
Mg 1y oledee Sle plgs oo 45 35800 0sud (o0 55k
TA) ey o Sl ol Loy 5leliSYE, (glags ]
- T laaglie LAzl b syt dibs (slajlalisYL,
Oleyd 5o d9zge IS 5l (o oyl jo (Sdgn
lome 5Tl digdioo gmime it Jshe lagslon
Ly Js! o g a5l 15 lajlalisYl A og,5 o

Ao dio
& 5SL (Klebsiella pneumoniae) 4ososi Ml
S lbigie s e ol 5 e o5

Sl yo oad (glulid Jslge cn s 51 (S99 )0l
slecisae (V) ol Gliwjlen  sloacsgec

Slrysis o (Sbp zilhe O I (SO Sl Lo
(b S 1P 00 S oo anelz o Gshe sl lon
dopbs o 5o (gry Hsbar dupesi M5 age

) s ok 3
Olrl e zsn (ol Sl o8ty w0 25 1 wly o BS2sLejl psle 058
mirzaei.iaub@gmail.com : g xSl oy

VWAVION sl o g

VWAYNANY 5oy ol


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.100?.2{85458.1398.9.35.5.7]

= Il (Citrobacter  freundii) —  cuig,$
-4 5w g (Alcaligenes xylosoxidans) lucSTel ;5
A o5 o)l Acinetobacter) ,Slgicwl sla
35 odes bty IMP oS s latul Sl
Wl 5 0lseb onls oz sl Gogldl L]
IMP-1 slagys slyls sladsgus (YY) wiloos olulils
oS Gl ) G 5 ey o 55 Wl U5 Lo
"o polie Lk gy s pulb)lS @ Ced golia
S caod B IS alajlelisVlgllio 52 o5 ol igd
Lol 5 Lacr jgemwglliw dailw o 5edgyoen Ul
oMb 05dglS g sS4 (py JWl ©j08 o)l )
Sl 53 gnse b bgbulen )0 Sue SYsb

(V)29 o0 Cgmma (Sloys

5! ul.elf Lgczslﬁ GJ@ AT Lngoli&g.Lc)'T 3 6 ke

A8 laolSisle;l .a,las ESBL Slulis ogms § oo
ol s Cuglie slapanilie gord ke sl (ol
Eg 3l GpSelr 0 cuSl lp (e wledlbl lass
ool Gelallany slalelbsYLy Wse ool Sk
gy iLlSYL olulil @l (g, ooy (V)
Wl 4l alf Cowls gl Sl widll
09951 plowl s 5 'CLSI (solgiin (sloSisg 5l
Sgeassl S Ot ety S SL jslaieas sanls
L () Cel G3LlSYLL ouisS e S5 g (o ygmmmedlins
Gblie )3 (Segm 5l Cuoglin g9 (ljne 45 ol ez
(et 61.@‘ Bap Cuwl @glae G,L_el).o @l
IMP-1 § TEM o5 7S Giglo L slajlolzs ¥y loliss
sbalax o bjllsyl il s e 3 as
wloads (515 Ol plyw 5l g s dipopt MenrlS
Sl aed dgest MeedS sladsloz o Sgu

ool Sorenl Pl (S99 gesn]

SLEEIY
wlax> Y 51 Ll = ey adlas ol o

YA olojge B VYAF LT 5 48 doiposs Mewcls”
Ol st Gl oz 3 9 (o)) (e plal (slayliw Lo

Ay Caglie slags pljee JU! 2Uly daagendl
)é Qﬁbsm ‘uT JL\JOAJ 9 JJ)‘O |) Lﬁx_iuyu_«.j )Jl.w

g o wga |y g ol ol

sy 1S lg 1l 03155 (50 9290 SLLSYLL 0 S,
Sy Ul sl "CTX-M Wl el 'TEM 5
FBXY) ol LSV (Slo SS9 5T (535 2 65w
Sle i 2lisslen ;0 j9dg 0w odg L TEM (3

(TP

lon 51 (nl Wae slagSL 5l Jol> slacigie sloys
sy ek aliglio s Sl e Sl S
b SR S 3l g 998 00 0ualine bacn jgmgllins
3 o) 5o a5, » ESBLSs (slags
Canli slags Jabr clais 45 3fs L Sk (1--

dosseselSonl aile p9Seand Jalse nlo @
nigie o o Sl 5 3 Spabipilyr Skl J5
5 Sl Olilor o9 ye Gliee b (50 gme alaly (gl
Sl (Y1) ojls YL Sy ane
95 R g & s S0l Wl oo ()4 5 g5
35 0)lae 5o sl Jie 6,500 gbais 4 s> b
sl bpgXinl by bogiseilys o 388 slags
@oail B (W 5 LajLlisVlugllie (Y0) &5 oo
KHM NDM VIM sloy; Jolis o5 aitn ol
wgb o IMP; SPM  GIM SIM  AIM
1o SPM 5 VIM GIM IMP g5 slalalssYlg)lee
2522 IMP o 51 (V) Siloads glolids digogs Mawedls”
Jb ool o g5, 5 o sl 45 el By LS
IMP .l (s 5§ it du ol by o0 5]
oligegogs GNi7203 a35m 51VAAA Jlos 55 (aendly
e mpl Gl OY) 0l 5,155l 00 fojatag T
2 4 ol Yo kDa JsSse (459 9 el ol YEE L
o el B 5o (VY- KDb) (S5 amesdly (59,
IMP-1 Ago oo 0,5 slos iSU alax 510 ls 1S TIT
Ayt Apog Mol (Ll )b 4 Gl

" Temoneria

? Cefotaxime

? Extended spectrum - lactamase

* Clinical and Laboratory Standards Institute


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22285458.1398.9.35.5.7 ]

Az pil 5 ATCC Ver5o¥  dipopdeds
olsogogw agw 31 g TEM 5 sl ATCCYDAYY
-y IMP-1 (5 sl KP YANEO o)los b fyjeui9 5T
8y 5 Lo JpS psheay JuS slaaige lsie
5 oolaiwl 0 50 (ol youly w98 10005 oolal ioles!
P er e sy 5l Se sl PCROLlys
sbo 5l PCR asby o cwl ool S8V Jgo
w@ids ¥ oooeay of )5 ole az 0 AF adsl el eilis
los g ail Yo Sowd ax 0 O fem 5 Jlasl gleo
mh @ids SO Caeay 4z O imp-1 G5 Jlasl]
mh BB SO ey a0 VY 4B > 0 eenl s ge
A ookl 4aBs B Sowdy 4z 0 VY Sl el e
2 as =Y imp-1 54 Y0 tem 5 PCR a5 > sl
J5hiied; PCR aali s 5 0olissl 350 (5l yoglys B0l ) o
TEMyIMP-1 sy ololss

O-Y) ol silS 5 g

L o3

YU
(b ci)
é&ﬂ

F-GAGTATTCAACATTTCCGTGTC
TEM ATA (Y+)
R-TAATCAGTGAGGCACCTATCTC

IMP- F-ACAACCAFTTTTGCCTTACC OAY @

1 R-ACCGCAGCAGAGTCTTTGCC

Sl ;LT
L5)LJ Sle s sl eolaul b uls g bosls Judow 4y 520
5 Caoal b )bl Lk 5l P-value < /0 .85 el

IRWIP UL I g = HC KO

w3 el s el el (s @l
alax A 0 5l as ol lis o9 ,Kwas Conlus
& (PYIN) alaz Prou)p 390 duipost NwolS
0 polie oSl a4 (LY/Y) wlas ¥ ooy ke
YV wols slas |y ESBL 5eid (VYV/P) alas VY

209 ESBL & ladigas (/YY/Y) aylo

25 N Syslaer OS5 Jsed bl 2 0z
oy (omlidiog See olislejl 4 (09,0 slaced
d leaglas pl 00,5 soliiwl wiod Jiiie o,5g 0 o3l
il b ooyzgp axly Glidos oBiglejl 4 Jlas!
s s Jels L et shaces
b 33 STy SIM bime s <5 )> TSI Lse
JET 639 5 s gmnms bume 53 03, 5 MR/ VP
pll loy b oas _\...,b sbalas ol gilelas
2,0 10 g9l TSB cisS s jo som sl jiolos]
Wl (6,l0gSS ol )T gole axy0 -V sles jo g g S

(P

Wgo LAyl ansid Cu ol g 5T (9031
ESBL

;> ESBLs ous” oJg oSt olulls glaiea
oolazw! b CLST Joadljgiws gubo 5, 5b,e 903! loul
peoeiliaes 5 gl (Ssal sl |
5 Vo HE milie sloSns 6 5l oS bl
CS8) YoV P 2l YOS -9l i e g
A oolitwl Ko o jLaasl by, g (4S5 pYLT 4l
Ao b 0 w0 5l G Jhe Vo Aol o e S
2 el G S LS (S BT g
S8 celo YY oo gl o 5 asle ax 0 YV L9504l
el s ;o Blibl ol pac dla Jlad 5 wiaul oold
SV S| RV VE S TR VOW) 1. W) 1) | L S VRIS SO
Al SOV L oS 5 sloSns dle e 0 mm
Ol eais lid el oY IS 08l slacSiss 4 S

il gy (53U Wgs (slbeys o ol
W IMP-1 § TEM gy ol sl PCR sl
L oI DNA s plsl adsosi dewcdS aylos> Q¥
g b g llas Boiling) ailisg> g, 5l eolatwl
J s San YO Sl a2 > PCR 5T, ol
ool S5 15) S i il San VYIO bl
J e o 5 dySan ) 5 ANTPS 2 S ¥ (il

A eolawl JJ}A-AAJ‘ ).EJLA A_)T f«.o.jﬁ)i&-ﬂ Y/ 9 Lb]o.").:
S90S luge s olfiws 5l eslinal b PCRzusT,
$xSL ol .cé 5 el (Master cycler® gradient)



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

285458.1398.9.35.5.7 ]

[ DOR: 20.1001,

B ¢

)

TEM 5 PCR Jgama 1VI0 5,51 J5 5,588 25T IS
CN «oie S CP o\ - -bp DNA ladder M 500

TEM 5 ASA bp olais! wil 0-) sla gt o it J S

oo TEM ¢ IMP-1 5 95 ,» ozl (LFYIN) alos> YV
O 90 o 8L leyen jebay (LA/0) awlas> A slaws
3950 Jleiml aas o lid cpl &S wisey TEM o IMP-1
sy 5l o3 S azly glale Fiin 0 0F 90 e
8550 0590 orl ogam pos 3l Sk TEM o IMP-1
LLs,l glaiges STt a0l bt ulol 5 cl laaylos
ESBLs ,.c g ESBLS sladiges 09,5 93 oy (5,0 sixe
s ab 8l /0 gyl e mhaw o g bl L)l
Glosine gl (5285 Sl 50 b sliged STt 5e3]
&l sme yobas ESBLS (gladiges a5 ols jlad +/+)
L)l iz e o ESBLS W8 sladiges 51 5 i
Cwglio o TEM 5 IMP-1 ()5 55 j90> (2 )15
3929 eyl (oS b SloSSgn KT s

o5l

Sl jo et BB (SdS Sl 5l ddgesn Mo lS
WS oo Wl g)ly0l (g)lme Cighe g Gliw)len Cdghe
23 sleans o b Son T a9, 0 Brae ailawlie
a5 wir Cwglie b pglie sladigm joob (il Bl oo
ok pS Gledy, sl s (s
Locs 55Ty (ol 456 bty aml ok ipanty MolS aler
(ESBLs) L cadallawy LSVl slaps ! ads L
2 ol JEml  5LESYE, sla il aaiiS oS ()5 052
Sl Sor s S glosy) e 05 slas S G
Sledidy gy b b oy jsrmgllin GBS S as
VY o 390 dperpdls iz AF 5| 55

igopiyMowuel5 sloaloz ol il digei -V IS
Aol SCSY U+ o3 35 3Lk CZC (o0 5Lans CAZ

PCR gt
wlr TR ) 3550 duipopt donls ailoz AF (1
wbae (LFVIA) wlos T 5 U5 abg,e (LOY/Y)
sz 5o bale ol Shl3 ezes on ooy
SLOUYEN) alas YF 0 208 ol 4 glis len alixs
(YPIV) aloz YE uils ol 51 NVY) alas VY ICU
ingy JUbl iz 5l (AV0/R) alas 10 (Sl i )
=05 O9Seleel arlogiye 55999 2501 J5 5 PCR bl 51 ey
1 oad ail)] ol Y S TEM 4 Y St IMP-1 gla

D08 atin ¥ gus

s 50 s Slal B Y Jso

TEM 5 g505 IMP-1 &5 g5

Qo0 Al Jpa> Cuxdyg Qoo L Jpa> Cuxdyg
O Sl ) P Ut )

Ssl 5 Ssl 5

AVIE 5t e | YR Yo e
WYY % i | ov YA e
Voo vr e vr U5 ez

IMP-1 (/¥V/?) alas> YO ESBLs alas VY
Log Cue TEM (TAVIS) aslox $F 5 oo

IMP-1 5PCR Jgame /NI 5,51 5 5,599 2501 =Y S

CN ceze J;us CP oy - -bp DNA ladder M 5
IMP-1 .5 0AY bp olas! ail 0-) slagygin « gite J S


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22285458.1398.9.35.5.7 ]

Ol 3l g siiwe ESBLg 0aiiS algi duipost MewerdlS
- Lt a5 Wiy g LEVID 5 S ol laws 1OV/O lay,]
Sloagw e Jlo sz ol (b o aSewl ol caias
Coir Bl 51 ESBLg 00isS oy dposts Mo
aS Wl astie dslsl 10 (VYY) ol 00, SO gilais Dglis
3 alie yebas ESBLg ouisS oy slaaslas 7Y#/)
“so S &5 s g pslaez B 5 ICU b i
@ «s)lem 09 e 9 Olilom Do (Yo (6 )
slogyls b SYsb agzlye 5 (coxled sbalpl 655,8
2 IS 3L Jelge alez 5l i (pl jo (Sras odes
() aits polin (sl cal g5 6 5
O3e5) Ll 3l ey a5 iz A j0 aalllas cpl 55 ized
bl o,Lil 550 ()5 98 widg oo ESBLg (sl
ESBLs adg j0 6,50 slagys aw, oo Hlaids a5 wais

&l s

oslicesl U IMP-1 s TEM 5 55 )3 yol> aslllas 1o
-4, ESBLg oo oy slaaslax ;0 PCR (y9e5]
coadlas o 0,5 5L LV 5 TAVIE s
o TEM o5 Jlshp 438 ol o ond el
3 85-G9k 035 3L s lel anel> dazgs b Mool
e el 0 VWA Ly oK g Pornour asllae
Eouis 3\ YAV Jls o Zamanzad aslae o 4
23,5 s (FF) LOAN 5 (YY) IVSIE o5 sy TEM
5 Yo% Jlo o oLSen 5 Ehlers asllas o (ypizps
o5 Slalyd Yoy Jls o oLKea o Bali adlas o
VD) w8 iyli5 oo VEIF § YF s 5o TEM
Mewcls” dgpl #2051 ol Ken g Akpaka aslae o
o5 s> LAYIY Multiplex PCR o9, b ool o)y
ol Jdods wilgs oo goguis NS ol (V) wiogy TEM

il il Bblis 5 (655 ol 2l e 0

a5 LRV IMP-1 o5 Syl psls aslllas y
2 oLen 5 azizi lawg a5 Liegh b oawslic jo aS
olsegosw laddgpl hgw Voo gy 2 WWAP Lo
Selony Gl slaaisad 5l oad b hsngs
Sl Aok b pladl o8 il Sl ad
RFRS 9 203 VO Gliee 4 IMP-1 o5 a3l 35

oS Wl glulis ESBL Wse olsacas (LVV/FP) lo
N7 o Ken ¢ Mirsalehan aallas b awslie o
aS wog ESBLs (w31 (slyls dugost MeclS” slady o
oxoslis g oyls ol adllas L oewlin Slgsae
» base ol Gl s hler YL Jely
3 oezee (TY) cwl glin)len Glize slo iz
FY 5w bl ) Kan g Pornour lawgs a5 glasilas
(YY) G4 ESBLg Wge 7. AVIA ddsosts MwoS @lax>
Vo¥ 6oy 2 oles ;0 YA Jlo o a5 6,50 asdllas
3,50 oL, en g Feizabadi lawg dugost MowedS digos
S oy Wdigas ol 51 VY GBS LLE )y
ESBLg (oYU wo,o casylis  Sen a5 wog ESBLg

3 ok b ple g olpl o ok alie laadlas
43,5 & g0 BESBLg 0uiiS adgs dugost MewedS dio)
ool axdllan ol 5l oael Cewsdy Sledlbl suS asl oS
Ehlers lawg a5 ¥+ -9 Jlo jo glasdllae a5 olg5 0 a5
Glayses 1 OMF a8 5,5 o,lsl o el ol Kan 4
wols las Iy aelallas LSV oigd Mewrls’
“gey LSV i olulid Glie mizes (V)
Leung Ly Ve oA Jlo 1o MewrS lody g ;o Ll
Ol ol (OVF) wo F )55 7 0 ), g Ho
4 Y Coglie 0uiiS a5 ESBLs slays oYL gonis
P S S pgmgllin 5 pSYE, sloSiTgn
sais L ESBLs Vb liwe oy asliwlio a5 el
Sy ddsosi Mewels Gloasgw o5 Cul gadg0 ()l
w3 ams s o didallawg LSV glags 5T sasS
Aia )5S cnl aazss L) wiloagy (lil s s,
ESBLg coisS adg slodyguw goud olime 45 d) oo
ghe )0 92sn Ol el deipesideelS Sladyges )
(V0) leiol wils ol bl sae 5l s eos Sk
o ol 3t (Y0, 505 (YY) 5,05 (FY) olile S
by aSsn sl ol Srae Jdsar 95500 oS
S Sl o polaitl glaces pbxl poe 5 ol e
ouisS adg (AVVIF) wlax VY olaws asdllas ol jo .ol
a8 (LOYIY) alas F4 olows (pl 5l a5 wises ESBLg
oo lax ,Sde ol 31 51 (AFVIA) wlas FO olaws 9 Edbe
S g LYY a5 ols Lis YWAA o Khorshidi .asse



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.100}1_2%85458.1398.9.35.5.7]
.1

Sl b slacsgae 5l 605 i g J—8 sl—
Vg 48,5 LSay ESBLS ou_Suly slopuss )|

&L olay

B, 0529 yol> Gadod jo  a8le olas Sz

Sl Sl

Sl Slaizs olilejl Glulid )5 5 (Baigs
JLS 0,35, ol oDl ol oKisls JgSge Joles
—ools Jols ouls plodil il aiyla 1y Slo,ad 4 Sis
Cras 95 LG W BB Al b
FOWIRRR A RYAR VAR Y

Ao, YO e & VIM-1 o5 @ baye Sl
Y somlice

Usy aile Bl bl Lo ends plnil alive glaasliae
w55 1) (sl @l i s el bl
digosi S gladslom 5l slaSma o IMP-1 5
b ow,p opl s (VAN +) 00,55 caalive gy 090
o i ol adlas b awslae jo IMP-1 5 sl p
sl YL geeds
Ol pogde Sl ()2 0 90 ddbaie [ diipest M lS
S IMP-1 glays lsls oS coul 65,0 455 ol 58
Sl lo,eiS Jo 5t Swdil O jgon Ll o)
15 £ ol (V) ol o 3155 oligiin o B,
Slge 5 cshane Ll 5 Ly slaihate o )3 2l e £u
"5 ol 53 Sl Sl e Mol (sl o i
5 Abllawy glajllsY b ldpe Jeglie sl
ol Olesee Hga> Ll asS Jee Sglite lajlebiSlugllie
hles om0 1 ool ohhs Wiy oo sLbsYL g
Gl Oloypa jpaz 5l @bl (yeuy oS wlly axsls (6

D oo Sga B 1525 a4 pladl o] sl 5 90

sbale ol o o5 o

=

ESBLs o_Jg 5 Sdgw ol Caglie VL gouls
AL a5l somoplis dddllae 550 ddlaie o
5 ol8iylol Lasgs ESBLs , L 5 SeilS cladiges
SCH ORI J I EORP IPNE < ORI I IS FE 9
b S5 O pon bSgn Sl 5 5l (Suws
b sl gladle b el ooy lag SV
azlpe Lacsisn ol an pslie slaagn il
A g (Sleyd O lidl 4 e & g
Lo mmo gkl osbe Sl gl
- Gl e g Ctlage cole; (Sl jlen
- Ssmtl Sras gl e N (Sl
- Segmenl b s slagle o b g gloyoogs pac da
&y S gl Sl eslital 3ges 3gace o
Slacuglio ol Ly L)l jo S5 5Ty il

J_g‘y‘r.o aS lwd @Lﬂ:)tfo‘) d.la.?' )‘ 61“9'“"(5“’]


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22285458.1398.9.35.5.7 ]

&l

1.Akpaka PE, Legall B, Padman J. Molecular detection and epidemiology of extended-spectrum -
lactamase genes prevalent in clinical isolates of Klebsiella pneumoniae and Escherichia coli from
Trinidad and Tobago. West Indian Med J. 2010. 59(6):591-6.

2.Alamri AM. Factors affecting gene expression following horizontal gene transfer studied using the
blaIMP-1 gene cassette as a model system: University of Bristol. 2012.

3.Albiger B, Glasner C, Struelens MJ, Grundmann H, Monnet DL, group ESoC-PEEw et al.
Carbapenemase-producing Enterobacteriaceae in Europe: assessment by national experts from 38
countries, May 2015. Euro Surveill 20. 2015. 20(45):1-18.

4.Arvanitidou M, Katikaridou E, Douboyas J, Tsakris A. Prognostic factors for nosocomial
bacteraemia outcome: a prospective study in a Greek teaching hospital. J Hosp Infect. 2005; 61:219-
224,

5.Bali EB, Acik L, Sultan N. Phenotypic and molecular characterization of SHV,TEM, CTX-M and
extended spectrum-lactamase produced by Escherichia coli, Acinetobacter baumannii and Klebsiella
isolates in a Turkish hospital. Afr J Microbiol Res. 2010; 4(8):650-4.

6.Brun-Buisson C, Legrand P, Philippon A, Montravers F, Ansquer M, Duval J. Transferble
enzymatic resistance to third-generation cephalosporins during nosocomial outbreak of multiresistant
Klebsiella pneumonia. Lancet. 1987. 2(8554):302-6.

7.Cabral AB, Melo RDCDA, Maciel MAV, Lopes ACS. Multidrug resistance genes, including
blaKPC and blaCTX-M-2, among Klebsiella pneumonia isolated in Recife, Brazil. Rev Soc Bras
Med Trop. 2012; 45(5):572-78.

8.Carvalhaes CG, Picao RC, Nicoletti AG, Xavier DE, Gales AC. Cloverleaftest (modified Hodge
test) for detecting carbapenemase production in Klebsiella pneumoniae: Be aware of false positive
results. J Antimicrob Chemother. 2010; 65(2): 249-51.

9.Compain F, Babosan A, Brisse S, Genel N, Audo J, Ailloud F, et al. Multiplex PCR for detection of
seven virulence factors and K1/K2 capsular serotypes of Klebsiella pneumoniae. J Clin Microbiol.
2014. 52(12):4377-80.

10.Correa L, Martino MDV, Siqueira I, Pasternak J, Gales AC, Silva CV, et al. A hospital-based
matched case—control study to identify clinical outcome and risk factors associated with carbapenem-
resistant Klebsiella pneumoniae infection. BMC Infect Dis. 2013; 13(1):1-8.

11. Ehlers MM, Veldsman C, Makgotlho EP, Dove MG, Hoosen AA, Kock MM. Detection of
blagyy,blareym and blacry.m antibiotic resistance genes in randomly selected bacterial pathogens from
the Steve Biko Academic hospital. FEMS Immunol Med Microbiol. 2009. 5(3):191-96.

12. Feizabadi MM, Mohammadi-Yeganeh S, Mirsalehian A, Azimi P, Mirafshar S-M, Mahboobi M,
et al. Genetic characterization of ESBL-producing strains of Klebsiella pneumoniae from Tehran
hospitals. J Infect Dev Ctries . 2010. 4(10):609-15.

13. Ghasem azizi A, Jamshidi L, Mirzaece M. The study phenotype and genotype bla (IMP) and
bla(VIM) metallo-B- lactamases genes and pattern antibiotic resistance Pseudomonas aeruginosa
isolates from clinical samples Beheshti hospital in the city of Qom. Yafte. 2018; 20(1):32-40.



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.100?.2{85458.1398.9.35.5.7]

14. Ho PL, Wong RC, Chow KH, Yip K, Wong SS, Que TL. CTX-M type beta lactamases among
fecal Escherichia coli and Klebsiella pneumonia 1isolates in non-hospitalized children and adults. J
Microbiol Immunol Infect. 2008. 41(5):428-32.

15. Jazi Masjedian F, Valle F, Talebi A, Rstgarlary A. Molecular evaluation of resistance to broad
spectrum antibiotics in E. coli and Klebsiella pneumoniae. Iranian J] Med Microbiol. 2007; 1(2):24-27.

16. Kargar M, Baghernejad M, Ghorbani-Dalini S, Hashemizadeh Z. Evaluation of molecular
mechanis ms resistance to macrolide by S. pneumoniae strains isolated from Nemazee and Shahid
Faghihi Hospitals in Shiraz. Scientific J Kurdistan Uni Medical Scientific. 2012. 16(4):83-91.

17. Khorshidi A, Moazen Z, Rohani M, Moniri R, Shajari Gh, Mousavi Gh. Prevalence of TEM1 and
SHV1 genes in - Lactamase-producing Klebsiella pneumoniae. J Military Med. 2009. 11(3):149-53.

18. Koh TH, Babini GS, Woodford N, Sng LH, Hall MLC, Livermore DM. Carbapenem hydrolyzing
IMP-1 beta-lactamase in Klebsiella pneumoniae from Singapore. Lancet. 1999. 353(9170): 2162.

19. Lashgari NV, Yousefi J, Siadat SD, Shahcheraghi F, Khosravi M, Vakili H, Moshiri A, Zanganeh
M, Bahremnd AR. Identification of bla-CTX-M B-lactamase in Klebsiella pnumoniae clinical isolates
by polymerase chain reaction. Med SciJ. 2014. 24(3):148-152.

20. Lin J-C, Koh TH, Lee N, Fung C-P, Chang F-Y, Tsai Y-K, et al. Genotypes and virulence in
serotype K2 Klebsiella pneumoniae from liver abscess and non-infectious carriers in Hong Kong,
Singapore and Taiwan. Gut pathogens. 2014;6(1):1.

21. Livermore DM, Canton R, Gniadkowski M,Nordmann P, Rossolini GM, Arlet G, et al. CTX-
M:Changing the face of ESBLs in Europe. J Antimicrob Chemother. 2007. 59(2):165-74.

22. Mirsalehan A, Akbari-Nakhjavani F, Peymani A, Kazemi B, Jabal Ameli F, Mirafshar S.M.
Prevalence of Extended Spectrum - Lactamase Producing Enterobacteriaceae by Phenotypic and
Genotypic Methods in Intensive Care Units in Tehran, Iran. Daru. 2008. 16(3):169-73.

23. Nordmann P, Naas T, Poirel L. Global Spread of Carbapenemase-producing Enterobacteriaceae.
Emerg Infect Dis. 2011. 17(10):1791-98.

24. P. Bailey & Scott’s. diagnostic microbiology.13rd ed. Elsevier Health Sciences; 2013.

25. Padmini S, Raju B. Evaluation of CIVA agar for rapid detection of extended spectrum beta
lactamases (ESBL) among isolates of Enterobacteriaceae. Indian J Med Res. 2008 Feb. 127:195-197.

26. Peleg AY, Hooper DC. Hospital-acquired infections due to gram-negative bacteria. N Engl J Med.
2010. 362(19):1804-1813.

27. Pornour M, Reza NM, Mobayen H, Mobasher A. Molecular study of TEM type Extended-
spectrum beta-lactamase genes in Escherichia coli and Klebsiella pneumoniae isolates. Med Tabriz
Uni Med Sci. 2010. 23(2):30-34.

28. Silvestri L, Van Seane H. Hospital-acquired infections due to gram-negative bacteria. N Engl J
Med. 2010. 363(15):1482-1486.

29. Sturenburg E, Mack D. Extended spectrum beta lactamases: implication for the clinical
microbiology, therapy and infection control. J Infect. 2003 Nov. 47:273-95.


https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22285458.1398.9.35.5.7 ]

30. Subha A, Ananthan S. Extended spectrum beta lactamase (ESBL) mediated resistance to third
generation cephalosporins among Klebsiella pneumoniae in Chennai. Indian J Med Microbiol. 2002.
20(2):92-95.

31. Torshizi R, Zaman Zad B, Mokhtarian K, Karimi A. Study frequency of prevalence of CTXM
genes in ESBL-producing intestinal bacteria by PCR. J Shahrekord Univ Med Sci. 2011. 13(3): 9-17.

32. Vaziri S, Mansouri F, Abiri R, Alvandi A, Mortazavi SH, Ahmadi K, et al. Prevalence study of
extended spectrum beta-lactamase in Klebsiella pneumonia isolated from patients with ventilator
associated Pneumonia in Kermanshah city, Iran. J Isfahan Med Sch. 2017; 35(444): 1113-9.

33. Walsh TR, Toleman MA, Poirel L, Nordmann P. Metallo-betalactamases: The quiet before the
storm? Clin Microbiol Rev. 2005. 18(2):30.

34. Winkelmann G. Microbial siderophore-mediated transport. Biochemical Society Transactions.
2002;30(4):691-6.

35. Yousefi Fatmesari G, Hemmati M, Mortazavi SH, Mansouri F, Azizi M, Etemadimajd M, et al.
Frequency of blaCTX-M, blaTEM, and blaSHV Genes in Escherichia coli isolated from urine
samples of children in Kermanshah City, Iran. J Isfahan Med Sch. 2017. 35(430):551-7.

36. Zamanzad B, Deyham B, Nafisi M, Karimi A, Farokhi E. The Frequency of TEM-1 Gene in
extended spectrum - lactamases producing  Escherichia coli, Klebsiella pneumoniae and
Enterobacter strains isolated from hospital clinical samples using PCR. 2008. 14(4): 19-25.



https://dor.isc.ac/dor/20.1001.1.22285458.1398.9.35.5.7
https://ncmbjpiau.ir/article-1-1201-fa.html
http://www.tcpdf.org

