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Application of multiplex-PCR in oxa and ndm genes assessment
and definition of antibiotic resistance pattern in Acinetobacter

baumannii clinical samples
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Abstract

Aim and Background: Acinetobacter baumannii is the cause of a wide range of nosocomial
infections. Antibiotic resistance of this organism is a major challenge worldwide. The aim of this study
was to identify oxa and ndm genes by multiplex-PCR and to determine the pattern of antibiotic
resistance.

Material and Methods: This study was performed in a period of 8 months by collecting 25 bacterial
plate isolates. Antibiotic susceptibility testing was performed on Muller Hinton agar medium by disk
diffusion method. MPprimer software was used to design the primers. After data collection, the level

of significance was assessed at P<0.05 using SPSS 22.

Results: Except for gentamicin, cefpime, ciprofloxacin and tobramycin, there is a significant
relationship between resistance pattern and sensitivity. All A. baumannii isolates were sensitive to
ceftazidime. Also, 20% of the isolates were resistant to imipenem, which are considered carbapenem-
resistant isolates of A. baumannii. Of the 25 isolates studied, 5 isolates (20%) had oxa58 gene, 5 isolates
(20%) had oxa23 gene and three isolates (12%) had ndm gene.

Conclusion: The high prevalence of antibiotic resistance genes in A. baumannii isolates emphasizes
the need for a systematic program in the control and treatment of this pathogen and shows necessity for
more attention from health centers in prescribing appropriate antibiotics. Multiplex PCR method is a

sensitive and reliable method for rapid detection of resistance genes in A. baumannii isolates.

Keywords: Acinetobacter baumannii, Antibiotic resistance, Multiplex-PCR, lau Science.

Corresponding author:
Department of Biology, Medicinal Plants, Health and Food Security Research Center, Borujerd Branch, Islamic Azad
University, Borujerd, Iran



http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

AA

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd
Research Article- _:ays, 4l

caxd g NAM g0Xa b o 2wl ;o PCR sy g0 0,8

logs Sl Sl GLAiged 3 (S g (T Cuoglio 59K

&)y o F gl Loy oy ylods LS
Ql).u‘ O y>g c‘sn)Lw‘ él)] Kisle Dy>gy A>|9 ‘u’JL).C M‘ 9 Ceodw &5)‘0 QLa:Lf uL&.ﬁ:u ;).o ‘QS‘“L"’” S 03;

US>

55! oyens g Multiplex- PCR g, LNdm 5 0Xa slagys oolwlis adlllas ol o ol loz puol jus 10 o0 2l
2 Sy 5 Camlas 0l plml cols 1o oL SL agnl YO (6y5] pox banle A Sl o5l ;0 anlllas :la g, g S0
solatwl MPpPrimer 1580 » 5 5l e paslyy (>lhb g 00,5 plonl Sews 5l jLaasl oy, a0 )BT Heie Jee lae g,
A oy OPSS 22 3l oolawl L P<0.05 i3 5 s o by (5,0 cire a0l

aS oy pylie pi sesl Al gl VY imen Wog wles mailaw 4 glog i Lgianl sladlg iyl aan 5 )ls 592>
(Vo7 gl 0 oloss aslllas cox agnl YO 5laied o 8,5 a5 1o ol )5 @ polie  log 25lalicw/ slaalgnl (loic 4
259 NAM 45 slyls (VY7) gyl aw 4 0XA23 (5 sl (V+7) algpl & 0Xa58 (5 l,ls

Oloyd 9 JruS 50 goe sy 4y 5ls ilog 1 STsiti/ sl gl 5o (S S Cuoglio slag] YL g0 16 S At
oSl (o gy Apd so GLtd e Sig (Il jagm jo 1) Sblage ST 50 ydn 4255 pg3l 5 00,8 aSE 1, 35k 0l

a5 009y (SeeedS LI WS Ao ueliosSy 0 S gii/
A bliyl o glis les slacisae b adlse ST 50
0 e 465 SO et b gt (Jy
L bLsyl o 55,8 5 oo las S 4 of 5l a5 wib
o xSyl (V) Cnl 005 g (SedS slas Lo
(i ST e VB (dhie 05 slaenlsS oS
— 0 09,5 YIO-VO ;0 V/0-) ojlasl 4y 9 S i 8
e a5l sl won 5 as Sl ol sl
oaisS ol e o oMty plai baliwlews Jaxe
O-F) wle jeas Sap Olpess ple 5 bysls
Jed 5l alale] sladaome 13515, 2 o iSTbyiinns
sbs yo BT S Ko g BT g St 5 BT
4 5B g S pl anlel oo Ay ugandis a0 YV
beme 35 2 Lol 5l (P Jy S 555V ess
oo et Fyge b St S ol 5T (SIS

Slsie 4 olal a1y by T B 558 o syl (] a5 08

FER V-

Lasgh pieas 0,8 b5l o (Acenitobacter) yiSbgi !
Olge e Beljerinck ob 4 sode Cunssglang Son
ISl s 59595 ol 4 consE)]
S 5l eas la=> (Micrococcus calcoaceticus
JE2, FEIS RERC RETRPUR SIS PRI
Acinetobacter ) _ilos ,5lsticw/ o wsSiwlsSIS
SSlsiiwl g o Sleinew/  (baumannii
e g wdls wal ol (Sly redleosTy s
Lol jaled rissd sl Shas Gasb 5l ) Wl olyies
5 oy Dbt (Sloy JSlsinn] sexy

fJ oo 0k g3

Cotel g Cadl (29l ol Slaio 3 e il Canyjog,F
Olpl €y 3 (ool Sl51 oRisls 00y g 0 Wy ¢ ol
rezayari@yaho.Com : Suig yiSJ! Cou

VEV 08 bl 4o &b

VEAN N bl b


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

AR

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd
Research Article- _:ays, 4l

Sl ot LSl 50 5 Wi (oo sl sl SV
O N, enge 4 o b) 5 4y Coglin jo |, o295 LB
D 055 o o5 abjlenl)s 0xa-58 jLll;s!
lactamase—B— jLelewl ;51 oylgreas wisyls 1,8 5Ly
cdlad g 3l opl Wgd o ool 55 Type-oxa
Pl 5l 5o dapul)l5 59, » QLS WS sg,008
4 & Sl gladly Syglre o OXA glag)
Cov WS 18 wilddg xe (IS) Insertion sequence
GRIA ) 053 ol ailice Lol 68 s sen il
J.AL...; ooljjb'- Q%.‘ ) ‘So.)).)—‘ Lglmaj)f PR e
hol 9350955 595 2 Ol 0 45 0XB-58 ey 095
Sy polie bawg o)y (A1 Jlml ol 18 658
b (gl do (50l 3 dadgonsdly Jod 5 (S e
gl gy Ll s 5 955 0 jge a3l g
sy ol Heam bl 4 byt Gy ol
ndm-1 & Jas jLbsYiugle .(0Y) wibo o3
ol 4l a8 col 40l )15 oolgils slacSsgm 5T ol
A S g ‘SIJT @ pglie oL SL slacsgae Loy
a5 ol 5y 55 00l S slacl 5 S ndm-1 s
S e oS SleilylS pb 1) SLlsY L slag 3
sloaile, ;o Ll laslanl)lS oasS adss slags S
Oloyd 15 Wigdh o it (6551 358" lgie b s 5
b iSh gg onl ol Hlass Ll 5l 256 slacssac
ol GelSls (S5 g lapaSin (4 S Ysons
Adgegin dowadS Wgpl o L gl NAM-Lociin
L ¥gw sl o 5l (Klebsiella pneumoniae)
O i b glulls Yoo A ey saie Lol
ol ol (Sis ! cdlad 39t s 4 NdM-1
il & calply 5 a4ty (g5 pate 4 lag 3]
oot plbul Slllhas g oo amiS LolisY-Li- ol
035sS LS u;tl...a.....q 019.9 6)[)‘94 989y N LQUT u.i..m;‘j
s o las | Ll cudles zals s EDTA wile s,
g iz | 90 45 cusl PCR 5 PCR oSl s
bl O 30 g peulp i S5l o g BIL ) Bua
2 GIF o sepn Bee b S e IS sl
b5 plowl sloany] B plos plg5 oo lojer (talejl S
S ] 0,5 a5 g0l SO jo 1y Gl pais o

Bales AF 5eSY oaiS e 6L S
2 s5UsS laaid a4y 06 oy st/
a5 9 55l g el GskiS Geile GeSY Sl
Seaglio agi (lp paaille paiz sl el odgs
aS el oals &l o (0L, 1S &y s logy S lgiian/
ol GlalealasT as Slenl)lS g 4 plyiee
Ow Bl b als by )b slad 530k
eBiem o Olss 333 KDa 3 29 KDa sla oy 5
Ok SHF) 0,5 o)Ll el (o 4 edigh Jae
sos sezy Plow Dlstied) alislen Jeily
pe il ol psis o (STse il Cuglis
Solom 032 o 5ol AYE o logy SToii]
5loae O a5 wil o ADARTL & pgwge Sl L5
Lol (V) 358 00 ol |y sl Cnglite (sla 53 OY S
ates fge o iSlgiinl oly Gl jo &5 ilse
o Gl gt o Lo LPS OMpPA 555, Jolis
g pldom JoSis ()5 e la JoSoj5 (b5 slo
4wt GuiSlgiinal dlavly b el S et
2 osgan! Wk aods sb a lap] lagias
g5 9 9 Oljme (goal Gl 1R (Glie sl Jobe
& L G sl ki 990 ol ogal ald ey 5o
£5 6o 5l Lol glos a5 LaLelis YLy (A) aal
odlils 3 aiies ALSVL, slacSige ol ade e
B gy b a8 anile Sidgpan la o]
s olitie 4y by o el ol clacSisey
all> SO L b 31l sl oo (2l S has codled
wzge boysrslin 5 ok (50 eV
Ol oypee ST 6 S bl g Loy o Jled yut
4 0Xa-23 .(V+) dgdoo Loy dwsy b o lagyl
slasllsYls D og,5 ,0 0Xa-24 4 0Xa-58 ol en
0Xa-23 ()5 35,8 o 18 b vl )5 caS 35,00
S S e 5988 5] e 9 45 5552551 5L (]
4 Seglie el bmpl Gl sl slag St
3 slae; ol jhaishoe laphl)lS g s jgndlin
S ooss ks 0XA-23 15 weisl S & Caogliie saisS
gl )3 03950l 0 Cul Db oe S S8 Ui 325k
23,5 o0 IS Ol gl 5l (log S STlgtin Sl
ol i3S /N e GOV 5l oxa-23 Jlgls ol o
arde Sy pann ol s coled ols T ol e
by s sb 4 edg (pbeul S5 g ulenlS]


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd

Research Article- _:ays, 4l

5T 55 5 BHB coiS slo o 51.(VF) as plowl 51
ol DNA zlzeul 5 sShytal 550 o, cux
3 2ol Cwglin oSl pnd sl prizmen 0l colaiul
BT Ggie oo bame (59, p S Jlasml o,
(oot oy Lol ol So0 SOl sl s .ol colazul
O3Sl (S g mailiie (el ol
OeheSelol 5 g oy (ool el g G 3luS 9189
b 6yl B el sle aiy jo b ol w5 L )
g 5l S50 Dl g pl Fo (T Sl 45 5o

s 00lictl PTCC 1855 _ilogs ,25hazzew/ s st

DNA cunSy oS (i 9 glywl (o

Alspin] Gl oz 6 2SL pei gl sl &
SET oM g BHB lare o aeles YF caS 50 5l oy
el VA-YY 0,90 90 5 Jlgie 59, 99 (b .ayo,S el
o § BHB lae (59, p0 (wgudis a5 0 YV (slos o
S ooliinl b a3 T0 5 (6 ,55L o, 5T oM
el Jolye Jadlgios 3k 5 oalbsr sy
DNA clale UDLM: 9o QlAJA'Q R d.:L.u‘ » W)
S 59 DNA 0,55 o i o ) o0 gl il
OD ) s ciebs 35 35,935,550 J5 5o L () shao

O0) 0l oy, (260/280

52989551 J5 9 PCR plxil (2
00ls bl (cwsy 20 3,50 sl diges ;o NAM 4y 0XA sla
Wb gile ange Vg ) Jolox sla

oS sl B9, Olsre 4 9 VAAA Lo o )b (s
SR osliiul 990 (89 and 0 3 (B> slaiex
e S0 el p i SOl s jga> 0SS
Bgm JuSis Jlaxs! a5 848 o b PCRWuSL
o pelog o JSas ams 1) byealy G (Sig,0ee
u‘*")—e‘ ‘) -\-3.‘)' nyam J&w 9 Uas JLoS}‘ J,cl Q.zl
Ol den b g Slalad 5l S 1555 005b 4 4o g ools
byl i azeis )3 igd olej 5 ple s azgs LB
5 Bae sl g3le aigs Wb PCR S dse yo
Lndm g 0xa sl 5 slobls 5 cw,yp ol adllas
98 Saglia 655U ni s PCR WSl (Jge (3,
slo dgei 5l oad oz oy Tlpiias] sla gyl
Looyzgp Ol gd slo dges )0 a5 ail oo (b

29,5 bl golaisl sl jesly 5l oolain]

L sig) g dlg0
s gos CalaS” 9 (5591 @z (A

Jlos j0 g 005 as cudy 0 adl aiges YO olass
Syzap Al oDl o5l oKl oKiulesl @ (4o
518 ot 1CU i 5 asiges ol 5,5 Jii
4lS 50 o9 0ud sl mex Syzap Ol ed e
O s SSsn alS 5 Ghlen Bei> egn Sl
5 9250 sbaalgnl 5l colaiwl 5929 L (IS LI
Jsosd 5l oaliial b ladiges olans .0, cole, ol
e (1Y) wo 5 acule 358 Cumes sl 565
Soge 4 Sl Cugp el Cux albertsn
0Xa- 5 PCR (y9051 55 5 siio s czeio VB


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

)

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd

Research Article- _:ays, 4l

PCR jl Jol> slo oys5uosl 031l ol yam 4y aslllas , azd, IS 4y sl poglys 5 Ban slo o35V s

axbad Job
o5 pb (B> guigdsss Jlgs 095wl
(bp)
AGTATTGGGGCTTGTGCT
oxa-23 foyv
AACTTCCGTGCCTATTTG
ATGCAGCAACGAAGTGAAT
oxa-58 Yyy
CCCCAGCCACTTTTAGCATA
’ GCGCAACACAGCCTGACTTT \
ndm-1
CAGCCACCAAAAGCGATGTC

Jyame sanlice 5 ouls !5l DNA ssalie cy>
50999755 51 HoSekeel a3 8590 (sl (35 2355 jloadadss
DNA Safe 5, oS L 7V ¢ 7V 5,81 J5 L
S oY=V e bp 5L DNA jga> o 4 Stain

(Cat No. S-5090) o oolaz..) DENAZzist

2 9 ylg,Sle YO x> 0 PCR LS (ge STy
Sl STy 0 ¥ Jgax Gk ooy oled a5 > YO
S Tag w3 Y U PCR L VX MgCI2 ymM

Y g ANTPS JoSUgo M Yoo il 12 sl JgosSin
i plil 5% DNA 51l

Ndm 5 0Xa o o5 o) p <z PCR LSl (oo (53STy Sloy oled aslip ¥ Jgaz

al> o Lo ob)
4l (S il 10°C o ¥
G 10°C iy
>z
Jlas! BAC by
e VY°C EERIN
e S e s

Orlolpgi 5 rsleS 89 ps dpibon (Glolir
0925 (gl 5 (oglie o5 o (5,10 (Sre b
aod a5 ol las ol yuizes (P-value>0.05) s ls
b oyl 470N -+ oy y S Ugtic] sla dlg ]
ool 4 g 51 7Y aslsl o (P-value=0.00)ws s
Hlos FTlgtins] Slo dlgnl lgic 4 a5 Wog polie oy

gl oo ax8)5 L5 55 b @il 4 polia

Syg0 pol> aallae o Coly )0 9290 (b wiged YO
P VP P EONY POV I U GNECE S S J SV
Sl Camle @b iog sl Syslaez 02y
29 8T o5 se bume (55, p o5 boalgnl (S
Sl Cawd 4 YoV Jlo CLSI s slo,lxs ol
pll YY aseus SPSS aali s 5l ooliiwl b (sl 5 JUT a5
A as s ol o P<O.05 g)ls e mhaw a0 S
raas ol plas Y Jour Gk @mls o) (Goe (o) 2


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

Y

NCMBJ, volume & issue, 14/54, April 2024-1F ¥ jlg O F/0F o)les 50555 ¢ I 50 5 ko (05955 50 slao b aolilsd
Research Article- sy, dlis

YY oyl sl sl oS sl o ) pis alla JLab s ) S5

P<0.05 shaws ;5 Conglin 5,15 sine 5 anlllae cod sl gl ol Fom 251 Bligpn ¥ Jso

Sy i g b dgpl Swoglio ol (Ao ,0) dlaxi bovalue
ool ool dosd polio
GM(Gentamicin) \F(1.0%) Y(/.N) q.(LY#8) 4
FEP(Cefepime) ACLYY) OCLY+) \Y(LEA) oleY
AM(Ampicillin) \# (18%) \[VA9) ACYY) *ele
CAZ(Ceftazidime) (VAR «(/+) + (1) Hefen
FOX(Cefoxitn) \WYW(OY) #(.Y¥F) #(L.Y¥F) *eley
CRO(Ceftriaxone) 4VAR D) Y(/N) \W{TEN) *eley
CIP(Ciprofloxacin) q.(Y8) Y(/.N) V¥ (1.0%) R4
TOB(Tobramycin) V(. ¥F) Y (/Y) V(. FF) <[+ A
IMP(Imipenem) Yo (LA) «(1+) & (1Y) *eley
TET (Tetracycline) ACLYY) \{VALd! Y (.a6Y) ol

05 b s cladlgpl 1Y) 5 )+ A claSals 0Xa-23
05 b ells cladlgpl 1Y 5 VY cleSals 4 0Xa-58
S99 7 oyleds agpl VF Salx o ail o NdM-1
a2 25l o NAM-150Xa-58 (5 50 10 (gl a5 ol
59l Lo L5590 ()5 o shilo Glojen oS (slaly |
o lods Saly ot sanlie PCR- WSl dgo STy

52y adlse alllas 050 1) A o Cue 1S VO
«Y

PCR (nSly b ailiee Jh 0590 Sifsm 5T &
bp £oY bp YYY bp o ojlasl L 2STy &Y game
0,5 oasline (V) UKo Gillas ladiges g0 0 Vov e
Ioge HLL Sl 6885 Dlabsd ojlil (et g
sl giw) ad eolaiul V8 5 SO sl Sal> o \--bp
Code g e sla S8 Kl (5) 9 (1) sl Sl (L
5 9 DNA W86 oSty 5l s S 50 asil oo
oolatwl Ll 5,50 o5 g3l DNA 5l cie slo J ous
U) LQ‘JJ 6‘)‘0 6[&4\.‘5};‘ A 9 Y & 6&&.&[} w‘ AW


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

y

NCMBJ, volume & issue, 14/54, April 2024-\F ¥ jlg VF/OF o )les 50,55 ¢ JoS 50 5 koo (6559555 50 slae 3l aolilsd

Research Article- sy, dl.

=

=

=
-—
-

ndm-1, 0Xa-58.0xa-23 slo o5 155 51 Jol> slo oysSdool 5,81 7110 5,589 25Ul J5.¥ JSis

Sl bl (6,5 diges Lide b g diged pox> (Y2 F
5 Poorabbas adllae ,o pimen (VF) ail aisl
O i 4S8l o ol plsl VYAY L jo oS ]S
sle g 5l @ Canglie (1S 5 (Y7 punS bgies
O ol lie W5La.a (aa/) == ‘50.»‘ 9 (f’\/) U-J-a-u:‘).a.u
B Ll 5l Slran Lo, ol asdllas b gl oyl
Sl @ib)l5 G aS oy oul 4 Cnglin gl jo sl
SSlgtied sl dopl 1Y ol asllhe o ail o
FSlsio] Glee a9 Wog iy (ol 4 polie os
RV o5 e 5ot S lid L) @ pglie Loy
5 bl aihie o S 4 oy e OS] oyl
V) 353 61 6 F aigod Lie g anlllas Jlus o 3D
0XA23 ol saslie slo 0)f 9525 sy sslate &
5 adlhe cos b slelsyl s ndm-1 5 0xa58
as ols oylas bl .ol eolatwl PCR WSl e (o,
55 s (V7 gl & slaws asllas o gyl YO 5
3 dgpl ¥ 5 0Xa23 5 slyls (Y+7.) dgypl & 0Xa58

Log NAM-1 5 ks (1Y)
OLen 3 Mognier adlas ,o pol> adllas b guod
5SS 0Xar23 5 4 wo S aseine Vo) o e o
3045 Sl b 0I5 00l (6,105 50, sl o5 5 @l
S92 Wl oo g Sl ot (B)1S Glr pwliye
WS gl a0 (VA3 S 5 ol b pi905,5
cé5 Syee Vo). Jlo o Manachanda lwgs
51 o D (OXA) o slo pisl,l5 a5 0l jaseien
o Cosl byl )0 (reb slalliSY Ly (s yages
st el Sn 0l )3 LS @ gl Lol e
] b Lol ol wiile _diblie o b o5 ol sl
Sl wloud patie bgS g b p o ol (2l
0Xa- Jo D IS w5l )T 5els e slo o3l 5l 9,8

»‘»’

Sy ilize Dlalllas ;9iS 5l 715 0 4LldS ans o
ol oy 05970 4 a2 g b Ll sl o ploxil by
2005750 5l digad 1 ()] gy & Pl ll o o
ICU (lo i 0 5y bl 51 S &5 ey
205 0ad (ilulaz 029 n Gl slo ol lon
Loy ol Sl munslE )l ol 51 50 (slacigie Loy
S 5 5 029,500 05 Jalge ar 1S Ceaglio (5,551,
ao Jelge 4y S18 Cwglan (pl ams o lid Jge sl
;a5 (MDR) gls & alfsi> sl Cuoglin 9 25,500
30 S e SO g e S SGal delie gl
o 85 09 (50 sleds 4y Jlogy L ITlpii] Cighs Glayo
ASbpiiad slo ighe Gloyd Comdy Gad ey
Ol D pliles w08 o0 Gloyd SThe o o
it Sl logy glacisie s (2yxe ;0 ol
oo B slag 2L Ll Joe (K gw slap>; 1)
Pseudomonas ) 15955951 wligegogu aleaz 5l b
Jelge il o Slog SLgwl 5 (a€ruginosa
5 sRe ke 2 S5 9351 e T alex 5l ol
St ol el 0 (2B slas e s
0979 « 52k (nl 53w 2lolem Jelgs Sl ls i
&b 5295 s OMPA wile )1 slid slo (o9

() cwsl BasDy BauA asile oyl i jo L3

=

YA Jl o oK Babaei a5 ¢l axllas o
S lglinw] a9 TYY 5l as ols olas wisls ploul 5,
‘p.....a.m) > u.s)jmj.ll.o.w ob‘yl} L l» 4.]5)." )..5‘ ‘Ls"[oj"
Sigm (5l Glisie sl oolgils 4 Conlas g Coglia
GY-Ye 5lo,90 aw) el oldle (00 cou wilgy oo


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

¥

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd
Research Article- _:ays, 4l

4 0Xa-584 0xa-51 alis slo o5 9 OXa-24 423
9 KOO'[I dxlllas o (\ o() W PR W kS'L“L"N I.Sla}u.....u‘
Ot 90 OXaB8 5 oS £ed YN0 Jlo o o),Sen
ol e Al adtie w5 plp 0 pglie slo algil
Oyt 5« TID) sl o 1, 0Xa-58 5 £anis axlllae
Rezaei asllas ;o (Y +) ol el (YY) 5,5 ;0 5 (1Y)
2 0Xa sl o5 gend YOVA Jl o e
olas 1y Folae slael flobo! dalais ¥ sla lw la
054 0XA-58 13ls 5 0Xa-51 (sl )ls sl gyl den wlo
sladlgpl ;o 0XA-23 (5 4 bape Slol2 cnyiien
50 ol odslie S (YY) 09 miol)S 4 polie
Aols a5 Wlgo gpiey adlllas b 3sd Slallas
) LS)L))‘f A gos Lice canllas rab;i‘ Jls “5:[..9|J,.>
S U5 o baalg il (S5 £95 rizres Bl diged
(5 Gl Sl Bl s eslie sla 5SS
Sl lailaie o8l o Wi oo deandly 5 09,5
G L E R U SR (=T Y PR Wl AR KU gV { N S g
Sge5 a8lol 50 aiSS cpl Wb adS oo 5)lee pogdle
a5 sl Sl n 5l Jols mls oS
S ECRS VPSR Y RIEE XNES JORER
Iy OS5 bazdly pl a4 conl sl (yiored (o (g
S g 5975 (6 ot bl L1 b gy 5T a8y 4y
S 1y S cnl plet B s @95 s b 1) o

o,5

&L olas

oS g yol> Guiod 0 Wyl oo el B acn s
S,lad 0g>g adlie olas

Syl

5)5“9’“" gs’L"-‘-‘L’” °L§3%L°jj Qij )'l Qlfng
Sind S 8,2 axlg oljT olKiils J3SUg0 5 (Johos

Ayl oo 5l


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

I

NCMBJ, volume & issue, 14/54, April 2024-1F+¥ lg AF/0F o )bt 50,55 ¢ J5S 50 5 Sokor (6558555 50 slae b aolilsd
Research Article- _:ays, 4l

Lo

1. Lin MF, Lan CY. Antimicrobial resistance in Acinetobacter baumannii: from bench to bedside. World J
Clin Cases. 2014; 2(12):787-814.

2. Rossau R, Van Landschoot A, Gillis M, de Ley J. 1991. Taxonomy of Moraxellaceae fam. A new bacterial
family to accommodate the genera Moraxella, Acinetobacter, and Psychrobacter and related organisms. Int J
System Bacteriol. 1991; 41(2):310-319.

3. Safari M, Saidijam M, Bahador A, Jafari R, Alikhani MY. High prevalence of multidrug resistance and
metallo-beta-lactamase (Mbetal) producing Acinetobacter baumannii isolated from patients in ICU wards,
Hamadan, Iran. J Res Health Sci. 2013; 13(2):162-7.

4. Chuang YC, Sheng WH, Li SY, Lin YC, Wang JT, Chen YC et al. Influence of genospecies of Acinetobacter
baumannii complex on clinical outcomes of patients with Acinetobacter bacteremia. Clin Infect Dis. 2011;
52(3):352-360.

5. Zhang WJ, Lu Z, Schwarz S, Zhang RM, Wang XM, Si W et al. Complete sequence of the bla(NDM-1)-
carrying plasmid pNDM-AB from Acinetobacter baumannii of food animal origin. J Antimicrob Chemother.
2013; 68(7):1681-1682.

6. Kyriakidis I, Vasileiou E, Pana ZD, Tragiannidis A. Acinetobacter baumannii antibiotic resistance
mechanisms. Pathogens. 2021; 10(3):373-404.

7. Godeux AS, Svedholm E, Lupo A, Haenni M, Venner S, Laaberki MH, Charpentier X. Scarless removal of
large resistance island AbaR results in antibiotic susceptibility and increased natural transformability in
Acinetobacter baumannii. Antimicrob Agents Chemother. 2020. 21;64(10):1-20.

8. Lucidi M, Visaggio D, Migliaccio A, Capecchi G, Visca P, Imperi F, Zarrilli R. Pathogenicity and virulence
of Acinetobacter baumannii: Factors contributing to the fitness in healthcare settings and the infected host.
Virulence. 2024; 15(1):1-28.

9. Yao Y, Chen Q, Zhou H. Virulence Factors and Pathogenicity Mechanisms of Acinetobacter baumannii in
Respiratory Infectious Diseases. Antibiotics. 2023; 12(12):1-21.

10. Ayoub Moubareck C, Hammoudi Halat D. Insights into Acinetobacter baumannii: A Review of
Microbiological, Virulence, and Resistance Traits in a Threatening Nosocomial Pathogen. Antibiotics (Basel).
2020. 12;9(3):119-148.

11. Evans BA, Amyes SG. OXA B-lactamases. Clin Microbiol Rev. 2014; 27(2):241-63.

12. Verma V, Testero SA, Amini K, Wei W, Liu J, Balachandran N, Monoharan T, Stynes S, Kotra LP,
Golemi-Kotra D. Hydrolytic mechanism of OXA-58 enzyme, a carbapenem-hydrolyzing class D B-lactamase
from Acinetobacter baumannii. J Biol Chem. 2011; 286(43):37292-37303.

13. Cochran WG. Sampling Techniques, 3" Ed., New York, John Wiley and Sons, Inc. 1977, 442 pages.

14. Falah F, Shokoohizadeh L, Adabi M. Molecular identification and genotyping of Acinetobacter
baumannii isolated from burn patients by PCR and ERIC-PCR. Scars Burn. Heal. 2019;5:1-7.

15. Lucena-Aguilar G, Sanchez-Lopez AM, Barberan-Aceituno C, Carrillo-Avila JA, Lopez-Guerrero JA,
Aguilar-Quesada R. DNA source selection for downstream applications based on DNA quality indicators
analysis. Biopreserv Biobank. 2016; 14(4):264-270.

16. Babaei AH, Pouladfar G, Pourabbas B, Jafarpour Z, Ektesabi S, Abbasi P. Seven-year

trend of antimicrobial resistance of Acinetobacter and Pseudomonas spp. causing bloodstream infections: A
retrospective study from Shiraz, Southern Iran. Jundishapur J Microbiol. 2019; 30;12(4):1-8.

17. Poorabbas B, Mardaneh J, Rezaei Z, Kalani M, Pouladfar G, Soltani J, Shamsi-Zadeh A, Abdoli-Oskooi
S, Saffar MJ, Alborzi A. Nosocomial Infections: Multicenter surveillance of antimicrobial resistance profile
of Staphylococcus aureus and gram negative rods isolated from blood and other sterile body fluids in Iran. Iran
J microbiol. 2015;7(3):127-135.

18. Mognier JC, Tsai PJ, Lee YC, Chen YC. Affinity capture of uropathogenic Escherichia coli using pigeon
ovalbumin-bound magnetic nanoparticles. Anal Chem. 2008; 80(14):5425-5432.

19. Manachanda PH, Chen YC. 2010. Human serum albumin stabilized gold nanoclusters as selective
luminescent probes for Staphylococcus aureus and methicillin-resistant Staphylococcus aureus. Anal Chem.
2012; 84:8952-8956.

20. Kooti S, Motamedifar M, Sarvari J. Antibiotic resistance profile and distribution of oxacillinase genes among
clinical isolates of Acinetobacter baumannii in Shiraz teaching hospitals, 2012-2013. Jundishapur J Microbiol.
2015; 8(8):1-6.


http://ncmbjpiau.ir/article-1-1660-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

7

NCMBJ, volume & issue, 14/54, April 2024-1F ¥ lg A F/0F o)les 50555 ¢ JsS 0 5 Sk (655855 50 sloe 36 sl
Research Article- _za 3, s

21. Rezaei A, Fazeli H, Moghadampour M, Halaji M, Faghri J. Determination of antibiotic resistance pattern and
prevalence of OXA-type carbapenemases among Acinetobacter baumannii clinical isolates from inpatients in
Isfahan, central Iran. Infez. Med. 2018; 26(1):61-66.


http://ncmbjpiau.ir/article-1-1660-fa.html
http://www.tcpdf.org

