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Abstract

Background and purpose: Production of beta-lactamase enzymes by bacteria, especially
Extended-spectrum B-lactamases (ESBLs) is one of the major problems worldwide. ESBLs are mostly
located on bacterial plasmids and it is recognized that SHV, TEM, and CTX-M are prevailing among
them. The aim of this study was to determine the ability to produce ESBLs genes based on molecular
method among non-fermenting Gram-negative bacteria (Pseudomonas aeruginosa and Acinetobacter
baumannii) isolated from hospitalized patients in Mazandaran province, Iran.

Materials and methods: In this cross-sectional descriptive study, 81 non-fermenting bacterial
isolates were collected. The isolates were tested for antibiotic susceptibility according to CLSI guidelines.
Molecular identification of blasnv, blarem, and blacTx-m genes was performed using specific primers and
polymerase chain reaction (PCR) method.

Results: Of 81 non-fermentative bacteria isolated, 49 (60.5%) isolates of A. baumannii were
detected and 32 (39.5%) isolates were confirmed as P. aeruginosa. The prevalence of identified genes in
these isolates was as follows: 26% blasny, 19% blarem, and 12% blacrx-m in P. aeruginosa and 11%
blarem, 8% blactx.m, and 4% blaspy in A. baumannii.

Conclusion: ESBL positive strains of P. aeruginosa and A. baumannii are increasingly found in
hospital isolates. Their high ability to pass resistant genes to other clinical strains requires their quick
detection in clinical laboratories.

Keywords: non fermenter bacteria, antibiotic resistance, ESBL, PCR

J Mazandaran Univ Med Sci 2022; 32 (213): 150-158 (Persian).

Corresponding Author: Mehrdad Gholami - Antimicrobial Resistance Research Center, Communicable Diseases Institute,
Mazandaran University of Medical Sciences, Sari, Iran. (E-mail: me.gholami@mazums.ac.ir)

150


mailto:me.gholami@mazums.ac.ir\)
https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

op—Hls (— S B}y ee—Lcoali b a_Las
(150-158) 1401 Jw o 213 s)lad @93 9 (W 3)9s

gblashy blartem warkll &uug (5l jlliSUl ,JgSlgo |y lwlib

jl @auds laa g pnai pe glm 515U Ju jablacTx
Ulyaijle gliwl ja 5 pas gljlay

el iz
2oluaT some
SIS jutpy @b 10
¢ 5 Lo e
% sl Y salg QY
Ca315,8L dobls
7@\4&. 35 pge
23S
5 ol Lo STL Lo g LSV (gl 5T A 5 eSS s 5T 1l 2 53 Caglie (lagslSs 31 (S 2dn 9 il
b ESBL sl oo bs oo 5 Jleys 5 (2lig S 51 (S (ESBL) Calallmns o SbS Y 655 055 4 OT A5
5 a5 503 o)L SHV 5 CTX-M 3 TEM 4 0l 5 oo LOT (s 5 GU““L"’J"’ L5055l 8 dedy (65, ]
lisasae) i b GBS S 0> S50 Sl iss bl ESBL adg GUl5 ot canllln ol ol
397 055 Ol (o35 58T (glaOkiw oy 53 Ol slons 31 ok o (o 3Lt 5 Lists 9 4T
b SL 518 s s o3l per sl G sad Obe Sl abae ho g anlllas ) 5oty 9 590
S5 sn gLl s oy 5 CLSI Jadlly s Gollae WSS g 5T &5 Cslem 2551 ladlg 31 (6 llilor (6 a0
8 plonil (PCR) 5 ey o sy 28715 SGST 5 ool sla o 51 e3lizad L blacTxm s blaren dlasy sloj
(4e,339/5) J5132 5 lo s xSl sz T (4o 55 60/5) W51 49 coks I (g s b (5,51 8L 1 cladidly
rlisesrsn SLaadspl e 53 b an odd (oLuld (GLa0S f o Ld Al 50 g 5T lise g s Ol o
blarem @L‘ﬁ,:ﬂ,:;:_w/’éudjﬁl 33 5 (Ao yd 12) blacrxm 3 (4o s 19) blarem «(4ws s 26) blasnyy CU‘};:'J::}II;T
Sy (Ao ys 4) blashy 5 (ws s 8) blacrxm «(dws )3 11)
Mot Loy S bgionT 5 g 3s 5T olipe s sor oty 3w Olin 53 ESBL oliS a5 (slaay sov rliicinn]
B s Canl oy s Lty oo glie (5105 JUESH 53 Loty g o SV (U157l 1331l s Ol ey
s oo 0Lt |y oo la3T 3 LOT

PCR (ESBL cé:.?_,ﬁé.ﬂT Congldn (6 ot b slas STL 162l s 2l 9

o i
(D) Acsl oo a5 slars Oyl 53 Sl slaw S Ko 08 v ool SL

oS s b i p 8 (slas ST Sle Slalllas s lacyie o go Vs 5l oSS (Non-fermenter)
E-mail: me.gholami@mazums.ac.ir S 08l ¢ plael ey AR o T 2 aalr 1T shS7 1l = (o ME 1S o :gianne ilgo

o!,,,w‘&,mo!).u;u;.:ﬁf,mti_:m;.z,-”&:myuw,u,wug,,g,‘g,,f‘yug,;fujwwu,\{&ﬂ:;w;.l
o!,,u@mow,x;u;;M,mti;u‘;1,§u@gﬁ“§:¢,iub§,ﬂ5u;.A,La‘;)m:a,.;;,wuz

Ol eyl c0laile (S5 o she 0Bl S5y 0 aStils ¢ (S (5 pmetils 3
o!,,uwmobx;u;.:M,ug@.;m;.zﬁgﬁ;!;‘yuw,u,wug,,g,‘g,,f‘)g;uwA

Ol el el 3k (S5 5 g she o815 (0S5 5 gl i S 0 00555 03,5 L1 5

Ol el c0lyaile (S psde oBtils ¢ nst plal Ol Loy oty 3T oty 6

Ol sl el (K p sl oty S 15 (sl o obez 0iS a5 ¢ 09, Son Sla S slin Dliios S 5 ¢l sl 7

1401/5/23 : s ymi 3 6 1401/3/1 : S-Sl Cgr ol gk 140172118+ it 53 st

151 1401 yg0 « 213 s)laids @93 § (W 8)9s ohjls ¢aib)y eole oGSl alas


mailto:me.gholami@mazums.ac.ir
https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

SHBATNE (slo5)I5L )3 ) LeESIEY (oo (lnlidh

IR.MAZUMS..REC.1399.8174 o Jla_i 4 Oy jLe
Gb s obie m o 5 il (] 3 Ay s
05 Sla AL 5 ads 1Bl sliss 01,8587 s 5
Ollas jl Cadises U (slads sad 1 (6 i 8 oie
Sy psde oty 3550 T (Sla0kw oy 3 (6 s
&l Ll ‘_;,,th- 1399 U s O yas ke Sl
Hoslial L Laad gl plaisy e 6 55Uy g 55 5 Oliald
S ey p Lo 3kl bty Se saeSSS
CS by Ladgpl olg Aol ummen (1140) s £
2t b (slads 15 el (Microgen GN-ID) API
L3530 s> (Tryptic Soy Broth) TSB Lo 53
U s 0,53 5§ sl ao 53-80 (gles 55 Uy S

.-L;;J‘ﬁa}b‘})fé-‘&:&‘f)}

S g 5T Gl Cand
i 0 8 5L 0 B (So AT ol
Lo 635 2 8T 05 g ¢y 555 4 ok i
plndl S ool il 87 s LSBT O e
5 5,50 100) bl oy (slaeSss 51 0505 0
oS (o8 S0 10/100) plSL 556 bl o
10) v s c(¢,f,J§¢30) Vf?‘i"“‘((’;’;‘f?’o)
10) s ot (o875 S0 10) st oo 85 S
ol e85 S0 10) el o5 o 575 S
8 (055,50 5) eSSl e oo 55 500 30)
@L:J A& o3l (MAST, England) &S & 5l o
CLSI 2021, Clinical s lxtl Jgdor ulal Jeol=
4 3w 3l L4 &5 Laboratory Standard Institute
Ol s=e4 Pseudomonas aeruginosa ATCC 27853

(12) s szl e J 287

ESBL o sif o Lol
a3 SLalS Yl Lm0 olwlid sl
03lzul Ly Laas 50 DNA [zl .5 03liz_l PCR

(NFGNBS) Nonfermenting gram-negative bacilli
UV PR3 WO (’Jf slad sty 5/11
i s NFGNBS wlanbis . tias o LS5 1, (S
S0 (32) dian sl (g5 25 (25,5 A slas s
A5 LaeSs g (5Tl 55 Caeslia 6%—»:5\5\‘ 5
bbbV (4) il e LSV éuﬁPT
Extended spectrum betalactamase _aL)| s
A5 e p 5 Sl STl ok Lo 5 (ESBL)
Sla s i 05,57 5dsydm SUl5 5 s e
38 e (s esyla 1y 0Us 55T 5 eoler 5 p o Jod
Slan 5T 355 o0 slge dol YIS dho gy LOT
L pa5sns S geaesd 3 50 S0 ko 5 IE ESBL
La05 ol igmly 5 Lsd o IS 6 STL ladandly
(85)3 505 o yLa1 blasky 5 blacrxm sblarem 4 015 g
SISSA OIS Calall s slajllS Vi 3 2.8
Lo sast 5 (o gae Bl 03181 ot 4 s 1, (555
(D)l 03 5 slowl Kot g 4 Maoe Oyl
! Jole (S g Dy 3 0ot J 287 i s
NUPSTY (I WG PPRE S PP A It
Esie o Lo Koy ) (36 Sla e 5 5 e
ol A o pslie (slap )l 5355 0 by e
42 31, 1w 55 2 (MDR) Multidrug resistance
Lacssie ol 505 o b 3l s o i3l s s 86
g S gl a6l 1 (VL Jb slaws
Jos 4 5L (98) 0 yls of os 4 O ) ASle il 528
S b i 05 Slas SV 50 S5
=l Lol 4 i 0T Canslan S5 Lo g5
Sda ESBL w55 4 55 g s Lo s Ole)s 5o
SV L) JoSIse jaim il anlllas ol S
St Sl (6 S oy blasuy s blacrx blarem

233 O 3le Ol 53 (6t Ol 3l 0

g 9 dlge
S ¢ o&ils G S bow 5 ol andllas

1401 yg0 « 213 d)lasd @9 § ;W 5)9s

ohsijle (ib)y eole oGSl alas 152


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

ul]lE.n.lh g l:"h" n“j:

5) Joos GUI Jals Lo zdu ylu 555 duo s 11177
(A3 B) st (dmy3 5) JLibl (s
55l e 533) (Ko g (a3 B) (55 5,5
ebastl 5 41y (5 Ao s S e (U3 1)
ICU jlous ‘_;J,Tc_w,- Claas gos Ol 3l .usls
A0 5m 41 Gilogy Slstieal 4y by o Slni 5 S

i oalie (Ao )3 B9/8) & o

o-ué))chéx&x.ﬁsud}}f_\@‘}‘}:lo}mdjk

Sy g5 o

[T R - S =S B P B P Ssigs

123 123 246 37 493 98T 1358 2222 AUTA  (Lesp)slas

Bl Ols s 48 13 Ol 1 8 g 5T o ol

R e b D5 (s (’J—f AL 4w
3050 8L L oot i 655 5 ST 4 o aalie
O Calas op 5 i &S I 55 05 (453 100)
3550 0L (bl 5 eSS 5 ST 10 53 5
(.\_.p‘): 60/49) Sy 49 Mtﬁbﬂ? E) (MJ: 62/96)
‘_;LAA_bJ.:‘ C,_Aju.ﬁ Q‘J_:A w_e-r_h b edaline
Sladsil 3 5 i 6 St oy oy ST

(L oslas Jls gad) Ls g 50 59 3T oolige s gur

Antibiotic resistence (%)

PRL | TPZ | CAZ |CPM|DOR|IPM | CIP | AK | GM | TOB

B Acinetobacter baumannii | 100 | 100 | 100 | 100 | 100 | 100 | 100 (93.87/40.81/34.69
M Pseud 1as aeruginosa [28.12(15.62| 100 |15.62|31.25/37.5 (21.87/15.62(18.75(18.75;

lisass g S 5T Caslie (6 411 0slon slog—od
Sl ST gzl 5 155055 0T

PRL, piperacillin; TPZ, piperacillin-tazobactam;

CAZ, ceftazidime;  CPM, cefepime;

DOR, doripenem; IPM, imipenem;

CIP, ciprofloxacin;  AK, amikacin;

GM, gentamicin; TOB, tobramycin

blasw sblacrcm Dlarew Ca sl s LAY
—elal gla sl Sleslis Wl Ly 5 54y
F: 5-ATG AGT ATT CAA CAT TTC CG-3')
«R: 5-TTA ATC AGT GAG GCA CCT AT-3
F: 5-GCG ATG GGC AGT ACC AGT AA-3)
3(R: 5-TTA CCC AGC GTC AGA TTC CG-3'
F: 5'-ATﬁGTCGCWCTWACTCGC-3')
(RZ 5-TTT ATG GCG TTA CCT TTG ACC-3'
Therma Cycler T100 Bio-Rad o&ws jl eslicul L
05 53 PCR oY yme o (14-16) 5 Ll
35 eialg 53 5 s 555, d s &S 5,ET
359 &S5 5 o&as 53 i 3500 DS g5

W3 sy

Laosls (o yleT L JUT
SPSS1B i e 5 eSS 4 outeT sty SleNb
SLT Sl Laesls udows g i 5 515 Julowd 355

s o3l (o SSle 5 doys ¢ S5l 3) o s

S 9 o asl
05 S ASUBLsAS b oo g aallln oyl s
Lot ley 53 (6 i Ollas Sl (6 medsd 18 (20
s 1 1399 Jle s 05k (SKo o e S isls
5 (e ;3 38127) 0L 51 ads 51 31 slaws Sl ol o
S e L I (Ao 53 B172) 0 e 31 53150
O35 s koo 3 40074 (L5 3l 0 o5l par 4300
ol 5550 00,3 13/58 52222 (s sas s
.(Lﬁ.;@.x;).uuwu.\?‘gvsy;.f“)@
ods o ite 0,8 (sla oy lulis 1 Jols il
o by o (Sl o S e sl 0L
(0 ,360/49 5,5 2 49) g Sy T
59 (103 3905 ¢330 32) 1jst s ST olign g s

Ol jmn 4 ICU it ) odaT sty &5 503 o 5 s

153 1401 yp0 « 213 s)lasd @9 § (W 8)9s

ohaijls Ay eole slEhS) dlas


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

SHBATNE slos)ISL )3 ) LeGSIEY (oo (lnlidh

3 e g 3l S Ol 5y glie Dlallas > ks
ladsnl Sl 3 o I it p S (sla ol OLa
rlisssa slaadgplay Sl Sl g STh szl
5 0LSKen 5 Gl s Lol (242383)3 5 5 e i s s 4T
lisess s sl p0lSan s Vs oSl uiman
Ly oS glandllas .(2625) s S o5 1y st s 5T
S S a5 (595 1 0,85 3 OLKen 5 Y1 oS>
oty onslin Ol (8 8 D0 (S5 e
Cprm! GBS (BT & S oy ST
Loalin b pdon 5 paleS g5 e (oo oy S
andlas jobelaz 318 00,5100 sl Jl anlllas
P Usns g Sl | Cuaglia Ol Yl oS-
g Ssal s gw o slin pioman (26) L5 5
adbain cpan 53 alie Glantllas 4 ol ol anlllas )5
o slie N ol s (3)5 5 4sily ) 580
Slaad sl aS dal Sl ol 4 Wl 5 oo (K5 5m ST
Ol o Calises (gla zde il anlllos 5l j5 sy 350
S it > Caaglie Ll (il 0 SosTpar
22 45T Sl Sy ol b 50 Jol il 5V
c(a\_:f‘)lb. Slagls jla gy goslial Cle 4l 528
Cnd (6 ot Ol slaws )3 ESBLS (sladlg 5l Sl 5l 5 dlawlia
Bl anw s lay5iS o st 4 Gble Sl )b
Sl ST laws & Canglin 6 SN ol 5 o
OLan 5 Ll andlan Conglin 6 SN L il anlllas
6 (upSSﬁﬂ\,uﬁ% (2o i)
4o glin ) ST 0 15 Lo g ol ey e
A gy Gl YE Lo g apkS Vs 150 bl
VNS Lo g b jLlS Ve ol Kas |5 sl oo
Sl g i g Caslie (27) L g oo 5l !
rlisenas 53 bl romen 5 plgr s p s Jod
b awlis 5 andllan oyl 3 0l (Wa [ 50 5 ST
old I (slad 55 ysMantengoli sRossolini aslzs
(M;:?Gﬁ&\jwpm ) B ST
Lol . (2928) 3L oo (s 5 VS Ol & sl Solalllae

e 3 ey ST glaady sl
bl bl o) (s 3550 (LSS 5 ST

E) v.._:.:o._’“ ‘V';—;'.’.J)’ cm.;.é_u ‘g'-l'\‘.JL'*‘—“‘ crl_'.'SL)JU
Aol 0L (g 53 100 o plie (a8 sl o

blacrxm sblarem o) jeseis Cg= PCR 05037
I e (.Jf I3518L g ez 5 48 515 Dlisblasiy 5
blarem 05 ez by o o35 4 G188 F e oS
(43 12/34 (5 410) blaghy (o5 13/5 o5 50 11)
00T s Asb o (4o 53 9/BT 03 4 B) DlacTion
OLEs2 o leds s sei 53 65T ¢ 55 <SS 4 PCR

Sl 0d 0305

26

11 B Acinetobacter baumannii

M Pseudomonas aeruginosa

Frequency (%)
NS w———

TEM CTX-M SHV

Genes

b slaalis s anlllas 5550 sla O &5 2 0 ko Hloges

lises s daz S| 5 pais b o 8 (Sl S,

sl )3 Glodas 28 oy Sl 5 Lisn s 5T
Ayl Lds blise 5 Clbls b sl sie
SO Oy o LT 1 56 lals sie Olays o8 SIS
(silinn (5la eudlSs (17-19) o 0T s Sl JSChio
o5l gl (GlaeSs g 5T an S Caaglin slowsl s
Lo 5T a5 LT o Jage 45 )l 28 pS Vi
(ESBLS) (a5 (sla3lobS Vs o guziny SVl
S A5 e 0 S sl ol (ololis (20) 02k oo
Sleds O;'_'%) ‘}ll_. E) LQLA)A BL) C,.:E.e}n L§|j! ESBL
polis L;umstfjt ol DLl 05,5 3 gdees 5 SIS
52 (22N Ay o P4 5500 505V 51> 4
oy SL g Jals adly ) SoApl b axdllas

(425339/5) L2 53 T ol 0 3 500 5 (0,5 60/49)

1401 yg0 « 213 syladds (@03 § ;W 8)9s

ohaiils (3b) eole slERSL aas 154


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

ul]lE.n.lh g l:"‘" n“j:

3500l g5 5 wlie anlllas 93 55 .59 Ao y58 54 11
WLz glwls SThgtnf cadg sl Ole s blashy
o S 5 i s DlacTim 5 blarem 05 Ll
Sl gan Calld iomen (39 33)ils Lol anllles
Slallls ;K5 5 ol anllas y3 05 o) Eaet o
(B0-43) i sdalias Olg L& L 5 Ol y5 0 pl
a5 5 el a sy 0 e O MY 405 !
3L 5 eSS g 5T 4 Caeslie Ol e (0T Conlials
s Glalowi B3 gd e slginy 1 (ol 0l
Sl a s slajlebS Yy g Lulis s S e
oyt S s Ll Bl ol g st b3 pdy el
S mn a8 sl 0l Lo ol 8 g 5T il

e Sals pober 5 e i Lo s i
Skl oy ST Ob)s
Slaod S lga Lol ,on Vl_:f‘)ll:.’ gyl 3l eslaal
Wil 0leys (51 orlie oS 5 15 oa SLESYL
245 A S ESBL ¢ 55 4 (S Sl S5 00l 50
ol el Gt B a5 L sy 6 STL Loy
Ol gt s byl VL Caslie 4 ar 5 L andllas
ol a8 ey e b s b ipl (3550 O]
Coslin slou ! (6l 1) o gt L;ums& oy g
i3y pe (SLa0S § it 35 53 A0S e SLSTs
sblarem 03 354 L jo ¢ oed 0 5 b o b ainia
03 g s g 5T wlise 3 g 58 53 &S ol blashy
o Coeglie la0s JUst )3 ba s o2l VL IS
23 B0T o e plalids Coanl ( (SIS Gl gon L

s g 0Lt |y oo LT

References
1. Enoch DA, Birkett CI, Ludlam HA. Non-

fermentative Gram-negative bacteria. Int J
Antimicrob Agents 2007; 29:Suppl3: S33-S41.
2. Jean S-S, Hsueh P-R, Lee W-S, Chang H-T,
Chou M-Y, Chen I-S, et al. Nationwide

surveillance of antimicrobial resistance among

23 Lise gs 7T olisan s 55 oy Sliws o oo slie
035 ;5 ey g Olalle 4 L 5l anlllae
(29-31) s 5,1 £ aes 5> 100,

Ole ysblarem 5 blasky « blacTxm slao; ¢
26 12 5 5 bo andlas (glalsn fo T olise s o
33 Fsbime s alie mlsaS 500,519
sdalie Ol BlE sl 5 01l 3 ok plowil Slalllas
wlie b addllas ys blashy s blactxm s § ot A
03 el il e 01, (s ok plnil anlllas
ol aallls 4 o 6 SV ¢ st Dlarem LaoT
blarem &}...» U:Jblﬁ@ 5oy adllas 53 (32) ls
LSl St ol (335 ol addllas b i on
0513 3Lss Caliies Slalllae ys blashy 035 b alal, 55 b
SHLSan 5 (63 b andllas 5 5 .(353431) el o
(3) - )18 5765 Ol e o blaren 0 ¢ et

sablacrm 03 (S 53 2L Ses s Ahmed
o ol a4 G5y sk So AT elisas s
LaoT aalllas 53 Lal s S 318 oy 10/7 Ol 5
Slal . (36) s s lulis blacrxem sblarem o
SS 40,3133 0l JKer 5 garkes Lo 5 blasHy O
ol 0l LSa o Farzeali Shirehjini asles .(29) s
YU Caslio sl ls wligags g sla gl oS 5l
35 hols Laas g 5 o, 3412 5 013 21/6 5 05 4
asllas 5 blarew 03 ¢ gt (37)53.5 blarem s blacrc
aalllas )3 gl 3l 5 e S 55 Aoy 25 Mohammed
blagiy dolaren 5103 g s coman (38) ol sl

5 s allae ol gla STzt T Ok s Dlacim

non-fermentative Gram-negative bacteria in
Intensive Care Units in Taiwan: SMART
programme data 2005. Int J Antimicrob
Agents 2009; 33(3): 266-271.

3. Bagheri-Nesami M, Rezai MS, Ahangarkani
F, Rafiei A, Nikkhah A, Eslami G, et al.

155 1401 yg0 « 213 s)ledds «@0s § (1 3)9>

ohaijls Ay eole slEhS) dlas


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

SHBATNE slos)ISL )3 ) LeGSIEY (oo (lnlidh

Multidrug and co-resistance patterns of non-
fermenting Gram-negative bacilli involved in
ventilator-associated  pneumonia carrying
class 1 integron in the North of Iran. Germs
2017; 7(3): 123-131.

. Bandekar N, Vinodkumar CS, Basavarajappa

K, Prabhakar P ,Nagaraj P. Beta lactamases
mediated resistance amongst gram negative
bacilli in burn infection. Int J Biol Med Res
2011; 2(3): 766-270.

. Tzang BS, Tsai CC, Tsay GJ, Wang M, Sun

YS, Hsu TC. Anti-human parvovirus B19
nonstructural protein antibodies in patients
with rheumatoid arthritis. Clinica chimica acta.
Clin Chem Acta 2009; 405(1-2): 76-82.

. Bagheri-Nesami M, Rafiei A, Eslami G,

Ahangarkani F, Rezai MS, Nikkhah A, et al.
Assessment of extended-spectrum f-lactamases
and integrons among Enterobacteriaceae in
device-associated infections:  multicenter
study in north of Iran. Antimicrob Resist
Infect Control 2016; 5(1): 1-8.

. Endimiani A, Hujer AM, Hujer KM, Gatta

JA, Schriver AC, Jacobs MR, et al.
Evaluation of a commercial microarray
system for detection of SHV-, TEM-, CTX-
M-, and KPC-type pB-lactamase genes in
Gram-negative isolates. J Clin Microbiol
2010; 48(7): 2618-2622.

. Javanmardi F, Emami A, Pirbonyeh N,

Rajaee M, Hatam G, Keshavarzi A .Study of
multidrug resistance in prevalent Gram
negative bacteria in burn patients: A
systematic review and meta-analysis. J
Global Antimicrobial Resist 2019.

9. Vickers ML, Dulhunty JM, Ballard E,

Chapman P, Muller M, Roberts JA, et al .
Risk factors for multidrug-resistant Gram-
negative infection in burn patients. ANZ J
Surg 2018; 88(5): 480-485.

10.

11.

12.

13.

14.

15.

16.

Abdi-Ali A, Hendiani S, Mohammadi P,
Gharavi S. Assessment of biofilm formation
and resistance to imipenem and ciprofloxacin
among clinical isolates of Acinetobacter
baumannii in Tehran. Jundishapur J Microbiol
2014; 7(1): e8606.

Elahi G, Goli HR, Salehian M, Gholami M.
Prevalence of MDR, XDR and PDR
Phenotypes among Pseudomonas aeruginosa
Strains Isolated from Hospitalized Patients in
Mazandaran Province, Iran. J Mazandaran
Univ Med Sci 2021; 31(203): 61-72 (Persian).
CLSI (Clinic and laboratory Standards Institute).
Performance Standards for Antimicrobial
Susceptibility Testing. 315t ed. CLSI
supplement M 100. Wayne, PA: Clinical and
Laboratory Standards Institure; 2021.
Gholami A, Majidpour A, Talebi-Taher M,
Boustanshenas M, Adabi M. PCR-based
assay for the rapid and precise distinction
of Pseudomonas aeruginosa from other
Pseudomonas species recovered from burns
patients. J Prev Med Hyg 2016; 57(2): E81-
E85.

Jemima SA, Verghese S. Multiplex PCR for
blaCTX-M & blaSHV in the extended
spectrum beta lactamase (ESBL) producing
gram-negative isolates. Indian J Med Res
2008; 128(3): 313-317.

Grimm V, Ezaki S, Susa M, Knabbe C,
Schmid RD, Bachmann TT. Use of DNA
microarrays for rapid genotyping of TEM
beta-lactamases that confer resistance. J Clin
Microbiol 2004; 42(8): 3766-3774.

Hakemi Vala M, Hallajzadeh M, Hashemi A,
Goudarzi H, Tarhani M, Sattarzadeh Tabrizi
M, et al. Detection of Ambler class A, B and D
B-lactamases among Pseudomonas aeruginosa
and Acinetobacter baumannii clinical isolates

from burn patients. Ann Burns Fire Disasters

1401 yg0 « 213 syladds (@05 § ;W 5)9s

ohjls Ay eole oGl alas 156


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

ul]lE.n.lh g l:"‘" n“j:

17.

18.

19.

20.

21.

22.

23.

24.

2014; 27(1): 8-13.

Whistler T, Sangwichian O, Jorakate P,
Sawatwong P, Surin U, Piralam B, et al.
Identification of Gram negative non-
fermentative bacteria: How hard can it be?
PLo0S Negl Trop Dis 2019; 13(9): e0007729.
Su SC, Vaneechoutte M, Dijkshoorn L, Wei
YF, Chen YL, Chang TC. Identification of
non-fermenting Gram-negative bacteria of
clinical importance by an oligonucleotide
array. J Med Microbiol 2009; 58(5): 596-605.
Peleg AY, Seifert H, Paterson DL.
Acinetobacter baumannii: emergence of a
successful pathogen. Clin Microbiol Rev
2008; 21(3): 538-582.

Wu K, Wang F, Sun J, Wang Q, Chen Q, Yu
S, et al. Class 1 integron gene cassettes in
multidrug-resistant Gram-negative bacteria in
southern China. Int J Antimicrob Agents
2012; 40(3): 264-267.

Lascols C ,Hackel M, Hujer AM, Marshall
SH, Bouchillon SK, Hoban DJ, et al. Using
nucleic acid microarrays to perform
molecular epidemiology and detect novel -
lactamases: a snapshot of extended-spectrum
B-lactamases throughout the world. J Clin
Microbiol 2012; 50(5): 1632-1639.

Begum S, Salam MA, Alam KF, Begum N,
Hassan P, Hagq JA. Detection of extended
spectrum B-lactamase in Pseudomonas spp.
isolated from two tertiary care hospitals in
Bangladesh. BMC Res Notes 2013; 6(1): 1-4.
Khashei R, Navabi Z, Mohebi S, Samadi N.
Antibiotic Resistance Among Escherichia coli,
Pseudomonas aeruginosa and Acinetobacter
baumannii Isolates Obtained From Shiraz
Nemazi Hospital ICU Wards. Iran J Med
Microbiol 2018; 12(4): 294-300 (Persian).
Goel V, Hogade SA, Karadesai S. Prevalence

of extended-spectrum beta-lactamases, AmpC

25.

26.

27.

28.

29.

30.

3L

beta-lactamase, and metallo-beta-lactamase
producing Pseudomonas aeruginosa and
Acinetobacter baumannii in an intensive care
unit in a tertiary care hospital. J Scientific
Soc 2013; 40(1): 28-31.

Vahdani M, Khandan D N. The Frequency of
of class 1, 2, and 3 Integrons and Extended-
spectrum Beta-Lactamase Genes of bla-
CTX-M ,bla-SHV ,and bla-TEM in Gram-
negative Bacilli Isolated from Bandar Abbas
Pediatric Hospital, Iran-2016. Sci Res Appl
Biol 2020; 10(38): 47-62 (Persian).

Hakemi Vala M, Hallajzadeh M, Fallah F,
Hashemi A, Goudarzi H. Characterization of
the extended-spectrum beta-lactamase producers
among non-fermenting Gram-negative bacteria
isolated from burnt patients.Arch Hygiene
Sci 2013; 2(1): 1-6.

Owlia P, Azimi L, Gholami A, Asgari B,
Larry AR. ESBL-and MBL-mediated resistance
in Acinetobacter baumannii: a global threat
to burn patients. Infez Med 2012; 20(3): 182-
183.

Rossolini GM, Mantengoli E. Treatment and
control of severe infections caused by
multiresistant Pseudomonas aeruginosa. Clin
Microbiol Infect 2005; 11: 17-32.

Salimi A, Akya A, Haidari E. Prevalence Of
B-Lactamases Genes Of Imp, Shv And Per In
Pseudomonas Aeruginosa Isolated From
Hospitals In  Kermanshah. J Clin Res
Paramed Sci 2015; 4(2): 152-159 (Persian).
Komijani M, Shahin K, Barazandeh M,
Sajadi M. Prevalence of extended-spectrum
B-lactamases genes in clinical isolates of
Pseudomonas aeruginosa. Med Laborat J
2018; 12(5): 34-41.

Bahrami M, Mmohammadi-Sichani M,
Karbasizadeh V. Prevalence of SHV, TEM,
CTX-M and OXA-48 B-Lactamase Genes in

157 1401 yg0 « 213 s)ladds «@0s § W 3)9>

ohjls ¢aib)y eole oGSl alas


https://jmums.mazums.ac.ir/article-1-18277-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

SHBATNE slos)ISL )3 ) LeGSIEY (oo (lnlidh

32.

33.

34.

35.

36.

37.

38.

Clinical Isolates of Pseudomonas aeruginosa
in Bandar-Abbas, Iran. Avicenna J Clin
Microbiol Infect 2018; 5(4): 86-90.

Rahimi E, Asgari A, Azimi T, Soleiman-
Meigooni S. Molecular Detection of
Carbapenemases and Extended-Spectrum B-
Lactamases-Encoding Genes in  Clinical
Isolates of Pseudomonas Aeruginosa in Iran.
Jundishapur J Microbiol 2021; 14(7): 1-6.
Attarpour Yazdi MM, Hosseini SS.
Antimicrobial resistance and molecular
typing of Pseudomonas aeruginosa and
Acinetobacter baumanii isolated from a burn
hospital in Tehran, Iran. J Basic Clin
Pathophysiol 2019; 7(2): 40-43.

Aljanabi FA, Alnaji HA, Duaibel AK. PCR
for the Detection of Extended Spectrum (-
Lactamases Genes of Pseudomonas aeruginosa.
Int J Curr Microbiol Appl Sci 2018; 7(11):
3402-3408.

IMANI Foladi A, Rostami Z, Shapouri R.
Antimicrobial resistance and ESBL prevalence
in Pseudomonas aeruginosa strains isolated
from clinical specimen by phenotypic and
genotypic methods. J Ardabil Univ Med Sci
2010; 10(37): 189-198 (Persian).

Ahmed OB, Asghar AH, Bahwerth FS.
Prevalence of ESBL genes of Pseudomonas
aeruginosa strains isolated from Makkah
Hospitals, Saudi Arabia. Euro J Biol Med Sci
Res 2015; 3(6): 12-8.

Farzali Shirehjini F, Amini K, Fatahi H.
Identification of blaCTX-M, blaSHV, and
blaTEM genes in Pseudomonas aeruginosa
strains isolated from human and animal
samples using multiplex-PCR method. Qom
Univ Med Sci J 2017; 10(11): 51-60 (Persian).
Mohammed H, Elsadek Fakhr A, Mohammed
H, Al Johery SE, Abdel Ghani Hassanein W.

39.

40.

41.

42.

43.

Spread of TEM, VIM, SHV, and CTX-M -
lactamases in imipenem-resistant Gram-
negative bacilli isolated from Egyptian
hospitals. Int J Microbiol 2016; 2016.

Abdar MH, Taheri-Kalani M, Taheri K,
Emadi B, Hasanzadeh A, Sedighi A, et al.
Prevalence of extended-spectrum beta-
lactamase genes in Acinetobacter baumannii
strains isolated from nosocomial infections
in Tehran, Iran. GMS Hyg Infect control
2019; 14.

Vafaei S, Mirnejad R, Amirmozafari N.
Determining the Patterns of Antimicrobial
Susceptibility and the Distribution of
blaCTX-M Genes in Strains of Acinetobacter
Baumannii Isolated from Clinical Samples.
J Isfahan Med School 2013; 31(252): 1443-
1451.

Bali EB, Acik L, Sultan N. Phenotypic and
molecular characterization of SHV, TEM,
CTX-M and extended-spectrum-lactamase
produced by Escherichia coli, Acinobacter
baumannii and Klebsiella isolatesin a
Turkish hospital. African J Microbiol Res
2010; 4(8): 650-654.

ezai MS, Rafiei A, Ahangarkani F, Bagheri-
Nesami M, Nikkhah A, Shafahi K, et al.
Emergence of extensively drug resistant
acinetobacter baumannii-encoding integrons
and extended-spectrum beta-lactamase genes
isolated from ventilator-associated pneumonia
patients. Jundishapur J Microbiol 2017; 10(7):
e14377.

Jin H, Xu XM, huang Mi Z, Mou Y, Liu P.
Drug-resistant gene based  genotyping
for  Acinetobacter baumanniiin  tracing
epidemiological events and for clinical
treatment within nosocomial settings. Chin
Med J 2009; 122(3): 301-306.

1401 yg0 « 213 syladds (@03 § ;W 8)9s

ohaiils 3b) eole sERSL das 158


https://jmums.mazums.ac.ir/article-1-18277-fa.html
http://www.tcpdf.org

