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Abstract

Background and purpose: Acinetobacter species have emerged as major causes of nosocomial
infections. Acinetobacter baumannii, the most common clinical subspecies, can cause a wide range of nosocomial
infections, including pneumonia, bloodstream infections, and wound infections. These infections are often
associated with high mortality rates due to the increasing prevalence of drug resistance among these bacteria. The
production of B-lactamases is a significant mechanism of resistance to -lactams. The transcription of these

B-lactamase genes is enhanced by various insertion sequences (ISs) located nearby. The insertion
sequences most commonly associated with carbapenem genes in multidrug-resistant Acinetobacter baumannii
isolates are ISAbal, ISAba2, ISAba3, ISAba4, and 1S18. This study aimed to evaluate the drug resistance patterns
and molecular detection of ISAbal and ISAba2 insertion sequences in A. baumannii isolates recovered from
hospitalized patients in Sari teaching hospitals.

Materials and methods: This study was conducted over six months, from March 2022 to August
2022, in Sari teaching hospitals. Ninety A. baumannii isolates were collected from various clinical specimens
of hospitalized patients. To confirm the species of A. baumannii, various phenotypic tests such as TSI, oxidase,
MR/VP, OF, urea, citrate, and SIM were employed. The antibiotic susceptibility pattern of the isolates was
evaluated using the disk diffusion method according to the CLSI 2021 guidelines. The minimum inhibitory
concentration (MIC) of colistin was determined using the micro broth method. To evaluate the presence of
ISAbal and ISAba2 genes, the Polymerase Chain Reaction (PCR) method was performed using specific
primers. Data were analyzed using SPSS version 22 software. The chi-square test was used to determine
significant differences, with a P-value less than or equal to 0.05 considered statistically significant.

Results: The results of this study showed that A. baumannii isolates had a high level of resistance to
several antibiotics, including ciprofloxacin, imipenem, doripenem, cefepime, ceftazidime, piperacillin/tazobactam,
and piperacillin, with all isolates (100%) being resistant to these antibiotics. However, the highest susceptibility
was observed for the antibiotic colistin (98.8%). Additionally, the frequencies of ISAbal and ISAba2 genes
among the isolates were 95.5% and 81.1%, respectively, indicating a high prevalence of these genetic elements
among the study isolates.

Conclusion: The results of this study indicate a high susceptibility of isolates to the antibiotic colistin,
but due to the risk of resistance development and nephrotoxicity, it should be used with caution. The findings
suggest that the presence of insertion elements such as ISAbal and ISAba2 plays a significant role in increasing
the expression of drug-resistance genes and their transfer in Acinetobacter baumannii. This can help explain the
high prevalence of drug resistance in these bacteria and highlights the importance of detecting and controlling
these factors to reduce nosocomial infections. Therefore, identifying and controlling these factors can be an
effective step in improving prevention and treatment methods for infections caused by A .baumannii.

Keywords: Acinetobacter baumannii, drug resistance, insertion sequence, ISAbal, ISAba2, hospitalized patients

J Mazandaran Univ Med Sci 2024; 34 (237): 40-49 (Persian).

Corresponding Author: Mehrdad Gholami- School of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.
(E-mail: mehrdad_gholami90@yahoo.com)

40


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

o3l s (S5 Bhyee—L colS Bibha L as
(IKo-1€Q) 1Ko Jlw ygo PRV a)laid  @)len 9 (w )9y

5Lloyligs LigSigo yasaiii g 2913 Cogliin 55l L )l
laa (ilogy piSlgiinwl\glmalg jsl ja ISAba2 g ISAbal ,slall

5Jlw pmud b jgol slogliw lay ja (54w Gljloy jl ol

' Sgmge (S 2000 Spw
rg’g L‘b))""’:..
" el plell
*wn'c 313 pge

DS

oy St lodks plb Gy S5 sis ol Jol g2 5| (S Ol sty 5L site] slads 5 2830 9 disles
D55 Gl pie ¢ gy gh dhaz | Gl oy Gl pie I (glos 28 il sloul Sl Wl r (L 6.5 5 p s Olse
385 1 VL 3 Y g cas STl 53 (253 Zonslie Ol L 5 a3 0 055 (slaci s
GRSV Lads ol 3 (o 555 sl LapSV ol 53 g Conslie W\.{mii LS ™Y U 5 i of jon
G L 5 b oS Bl (gl 15 5 5d o S i oiyls 15 OT Sosj 50 a8 dlzses (ISS) ol gla M5 Low 5
dSAba3 ISAba2 dSAbaAl 13| 45 le Lbl oa bas e Loy STt (S5505 i 4 plie sladl gl 53 3l bl
ISAba2 5 1SAbal Sldl sla JIs J oS g0 jasds 5 gyl Cunglin (5581 objsl Coa b anllas -1 .1S18 5 ISAba4
AL rbu‘ Solw b 6&)’}#"‘6&&&#)%\)3 S s Olylaws 51 ol \_\q-d'[ajgjfb'}:.:.:wl sladypl s

AP Il e 45 b opoys 0 3l caale Jidoy95 &S5 s (cross-sectional) ki — o g adlas ol dlayhy ) 9 Slge
Olpboy Calies I (gl god 5l (Lo ST st s 140 canlllas ol 53 s plonil (g )l g 5] Sk sles 53
MRVP IS TSE adas 1 Calites 0 55 (slaeus 3l e oy 8T st/ 68 Aol slate 4. 05T paz (6
ol 5 055 s &S gy Hleslinal U g3l Sy 5T Comla 6K . 030zl SIM 5 &l s <055 OF
o s S gy 3l ealial U pzd ST (MIC) (g)lge Clale Jolus .25 & 515 w3550 CLSI 2021 Jeall) s
byl 3 3leslecal U (Polymerase Chain Reaction) PCR 5, dSAba2 41SAbal slad; s> oL 5,0 Gl - Ad
33618 O ga 3T 51yl e SN s (g1 LS Jlo ¥Y 455 SPSS )IJ'.MCJJ Sleslazal b baosls . Ai (bu‘ el
b b 8 )3 (5l3 gme e Ol ey /00 (Solun b a8 P e L o3lizud

Cpe s Cad Coaglaa 31 YL ch_,u shls ‘;"Lajgjrﬁ/ljj:.}_.«/sl.adj}ll aS 5ls ol aallls o @L:S Laasl
S o % by kel g 5 PUSTU 936 el g ca s Sl s (02583 ol € leS 5l g s Al 1SS 5 ST
S s (5T 4 S Sl Ol o 5VL Wl ol b s g gl eSS 5 5Tl 0 i (o p3 Vo 0) a3l e
AVIY 53053 AD/D 5 5 4 53] Ole 3 ISADA2 5 ISADAL (5lais5 1313 ¢ pn (oo p3 SVA) s ockalin pnd 55
sl anfllan 3550 Sl g5l o 55 (S5 pole ol YL § b 0dins0lis o 55 Aoy

S o g bl e g ied 587 ST ST 4 S ladd g 1 (VL il SSL andllae (o (sl st
ole .sﬁ-)45.\.».5‘5»QL‘:.SuJUa.aO.L\@Lﬂ..5}..’::Qj.a.aJol:.b-\L:.glicdjclfué)lf&ibd:bgﬁra}(ﬂqujﬁa
ol als ey STl sz] 53 BT Dl 5 g 5ols Canslis (G5 Obs Ll 3 55 ege 255 ISADA2 5 ISADAL Lile ol
Q_luj_«.:s)ﬁ,;:sL;pru.mgw,ﬁ&fuéﬁgab;&”u;@mﬂg&;@@:g.ubsdfl
SLa by 35 3 S e (oS g on Jalse ol U285 (Lol cpl ol ol Gl sl (Slalisie 8l )5 ol
il oy ST szzed 3 56 S sie Oloys 5 (6 K

Sy Q‘)La.:.: JSAba2 (SAbal ‘u’_;lz!\ le.&é‘}s ‘g_g.’.})" C_a;b”u ‘L;’L‘ffﬁ/bj:*:‘”/’LS"ﬁls 6‘.& bjl’

E-mail: mehrdad_gholami90@yahoo.com S5, oaSCails el Sy sl e T 3 ealr W 2a5LST (gl — (oM SIS a0 i gdanio g
Ol el cliw o liml e o8s ol (g 5law (sl s Koo i)l gl )87 (g gomitils )
onﬂ\‘é,u@\,x;u5(.:}1(.}J&a\i:;\;v{\;ﬁu.xi,xmwuw,ﬁ,,@u_.),,i:“,f‘,g;uu.r
o\,_n“5)L~‘o|).u;uu,<.:x(,J;,@,:;ms{.:x,&:Jn;‘wug,&m)\@u,ts.r
g!,i\@)mo!,.u;u5<.;}‘r,L;a&zmé,:ﬁa&:mwudvm”fuwﬁ,ﬁUﬁuyw.r

VEX/PNA D i 0 VYN SleSol S )l b VYN /E 3, )

S 1o )0 « PRV o)laid «@)g2 § (w0 8)9> ohjle (Al eokc sl alas


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ALogy 115Ul sla Aol )s (29)ls Csglis e (L))

225 0T 0Ly SRl Bl a5 55305 2 €55 03505 0l 3
S gd o _;a:w\@w, G g sendlin 4 S glin ames
LSS 51 K5 (5 et pon oy S st
ol S e a5 1y OXA-BL wile e9ises,S S5
e ol Cl mlaw ol Sl s Lag 5T
Al SLadl e 487 LS Lol il Lagy byl
45,8 o 55 0T CwsVL L5 ISAbA2 5 ISAbal
Cnslie o (§ 55 SLay 5 g5 05 5 (8l S L
1S SIS W358 o by 0 oy ST st
ol 3,0 el LSS 5o 55T a0 Canglin 3550 )3
L o Coaglin slowl Coly ilibes a0 457 ol
Sl s JIg a8 Sy Jsliyls cul 0L &S
Csl a8 ol i egdle (i S 515 LOT Sygle o
Dol 55 k3 8 e g STL o 3 WO ol Jlas
LSS 5 5T 4 o Cslin Sl 5315 05 pl 0L
Gl Jl5 & 0TS OL s pulol 5 ogo sl 18
OL (Rl 31 5 LSl 55 (egr sl 28 (IS) S
plosil 5 o 1 el S g 5T Caslie a0
s 8 s als Coasglie 5 5 SI Sb canllan oyl
Ol ,31SAba2 5 1SAbal Ll sl JIg sl 3
& s O slo 3l 0 o Lo g 25T sz (sladl g 3

sl o

9 9 lge
o e o&sils BN 0S4 gon b aslan
ASTL ol Sleys il Sl 5 Sip
35 dewy s ga8 4 IRMAZUMS.REC.1400.429
4+ «(cross-sectional) sbis - w5 aallae ol
O3l 0 p) Calen (Il (Gl sad 5l (Sl 4 e
Slalbaw)lan 53 (6 i Ol (5 o5 5 s
Jlo slislaale # Olej Sde 5 (ol gl A5seT
3 o S tts] Glaty 3 S ST AME
Saolblnl glacd g oo plsil d)jTCf"’
S8 s o) § il a5 FY (glos 53 sy b

doddo
5 e 055l Sl Sl Sl ST
o9 Sl Sla i g Salishe sl 53 s
(Sl 4 I3 ol Jals s 5 ol
o S (gm (Fom (oo STb 0l slas ke
Olejbo plal a5 L3l r (G50 54 5 1 )
SN Ol ) ey ST st Glex Sl
458 5 53 Dludl Cudw o liS W dg wge S105 55
o low Sl 33 o yls Coaglie (0-F)
ole 55k e 03l o 5 pute S polis s>
5 L8055 el 5 cadeaadly b 51 ST e S5
om0 SE ST Saslin s 5 e 05 Sl
)il o (Sl Glad) (pl sl bl 4l ST
il o JLasl 5B ole o5 4 WO gl 5
e Ll G Ul 47 s DNA 1 Slakas
il 3 SS 5, E 1,5 0,85 65 sl STl
Jom LI LalsT aS” il o0l a0 5 sl 5 Caa
L Sl sla 15 @Al o 5 ite ladyj oS
ol sl IS M= 4 ba S Insertion sequence
31l (slankas 5035 0y seml 5 51 (o855 05 00
Jes Dl L6 ezie ¢ Ol e 4 7 AiL 2 DNA
23 5035 il 5w 5T 610 (55 Sols 5 duled oo
o 3Swn &S JoSa 55655 Sl JIg (lyls 55 S 53
SLO3 LS 55 5 8 S 3L 5 Al e cdien KU
et 5 L s LOT sl sl oL STL Canglie
a0 0l Ll L bl s colastl & l,ls
ol ISAba2 5 ISAbal (#)dews ob SL Colae
Lt olalid oy sSThgzt] 33 oS den Sl
@S Caslie L0 HLS 5o 5,815 L oS
Loy sz ] (VL 5 0 LOT Ol o 585 Esly
4S A8 o A5 1 AMP-C 5L ) sedlaw 15 5 5ba
S A b e Ol gl 53 Y sane
25 e el Sl o) spedlin 555
L bla-ampC o5 c—wsVL 5 ISAbAl o, S i 5

1o )0 « PRV 2)laid «@)g2 § (W 8)9>

ohdjle (i) eolc olEibils dlas icp


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ul]lEnd: § 55wgn §ashoanan 3uu

3,8 ey p 354 PCR 2S5 5l oslizal LbpYY e
S350 e )3PCR 2S5 (-
A58V Jals 1SAbAL O3 PCR [iST5 s plovl
A Sen gy 51 g Sn /0 ¢ eSin e
Sy 35 SSIIDNA 2ty oo+ /0 5 bie T
V (oSe s 2y S VIO Juli ISAba2 o3 PCR
Yo e T s S W0 sl 0 5l s S
G 5 sSdee s} 2SS sy SIIDNA 25 S
ISl g5 o Sl asliawl U g 50kl Loyl 5
o3 4l 1 plowil (odnze YUK Rad-Bio)
Joli ISAba2 o5PCR ziSTy gl o JSSLuise 5
0 Sodaws 51 5 e a3 80 53 4 gl O geuil s
31,8 Bl 5390 5 gl 53 ol S 5 4i5
034l FO Lue a4 s pasl sl il FO e 4
a3 VY 35 aidsl Sden 3G o) § sl ax 5 0F
2 i 0 S S K ol 255 518
ISAba2 05 PCR iS5 (gl » .55 o 5 slo ax aVY
Sats 31§ Sl a5 AF 55 adgl O gl y 50> Joli
53 8F 55 0 sl 5Us Sl K g aids 0
Y Sde L el Jlail il Fr Saas 5l 8 il
VY 55 aidsY Sdesy 5SS ool 8l 4o 53 OF 3 dids
Sty S S sl 2SS 5 o8 Sl 4o
Gl STy ol 35 31§ sl a3 VY j3aids 0
PCR la 25Ty oleiy JSe ¥+ 55 1SAbAl 5 PCR
PCR &Y joames ik plons] JSK ¥0 55 1SAba2 o
Tris-borate EDTA 3L L oy 59,67 J5 s,
e 68y il G b J5 e 5 03 01, (TBE)
5 31 (S5 J5) o8 b 5 55585 2SN 0L 51 ey
Cote S 5 JSdse Sl Sl 53 Cods (glail s

A3 13 s 2550 S s

a3l

o Sl stin] SIS & ga5 A0 candllan opl 53

3 LS))TC:“’.' Sl gt 35581 slaObwley

ol Aol (6 SL gls 30 . Lus o lulis OF (TSI
4 TSB Broth e 53 (gdon sla iole T g
las 53 g i osls oiS do s Ve g pedS ol s
Cilar el OLAS (61 51 s 4 y3 -V
O3t 3T L ol (55T rmar (Slaasi sa5 (S5 5 (5T
Looa (655 05 gehs s 55k s ol 8 g T
pLonil CLSI 2020 fooll; 5205 b 2 5 58T O g s
[ p30 & 5 ol eslial 5 50 (GLaeS s s
«(SXT,1.25+23.75ug) Js )l S ol
(TE,30pg) 5SS Lul 5 «(CIP,5pg) el slo g s
(TOB,10pg) p—wslsl 5 (AK,30pg) ST
95 (IPM,10ug) ! (GEN,10ug) pos ol
2l «(CPM,30pg) st «(DOR,30pug) —
«(TPZ,100+10ug) pLS 55 okl s (CAZ,30p1g)
O il goo 31 030l b .53 g (PRL,1001E) pons] oo
4 5 4 5B S o W a3l g5 So
eSlas 23108 51 w5 el oz ST )
a0 YV laes o Celw W-YF Sl 4, S
s p iy pe a3 s 4SS sl
oS 3§ S 8511 CLSI 2020 (slaslns 43 4 5 U
;_mbt}élud__,a&uﬂ\_iﬁr_a A
(Minimum inhibitory concentration: MIC) (e
o pid 55 S5 5 BT 4 S a gl Sl
S i gl skls Sy S B
ATli i 4 s 3 0 5a T il 53 (S S
#3554 DNA 71 il () o3lizul ATCC 25922
Gl glubs jebea, .o 8 plowil DLs
O3l 5l sl slaads sl 55 1SAba2 4 ISAbal
o3liul L ISADAL 0 Slsl 5 .5 S eslicw! PCR
«F: CACGAATGCAGAAGTTG (la,— !,
Js— b L RICGACGAATACTATGACAC
Sleslis .l L ISAba2 o iyl 5 sbpodd a L
F: AATCCGAGATAGAGCGGTTC sla ol ,
L Jsb LR TGACACATAACCTAGTGCAC

KR 11 g0« PV 2)Laibs «@)gd § (- )9

ohjle (Al eokc sl alas


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ALogy 115Ul sla Aol )s (29)ls Csglis e (L))

S claad gl S 5T coaglan S

Y osled o 5s Calides b (slad i 5o 5T gt/
T dbe odalin 54 S 0les Ll 0ds e
Glaas sas o 53 S Lsttw] (U sladlg ) 51 eSS
le3 55 pglie d 5SS 5 (ST 4 Caliee L
0 by aPCR U pmaams 5555 5831 51 ool U
cLnatyz ;3 1SAba2 5 1SAbal sLao} olss,
Al o )Y o5leds s g2 55 Jlog L st
Japl 8 o 5l DL PCR J 5350 S gl
(Ao y5 A0/0) g 5T AF caalllan ol 55 sy 3,50
s 50 (Ao ys AV/Y) ads 5 VY5 ISADAL 03 (sl
S aie)s e 5l i Uy a5 dss 4 1SADA2 o5 !yl
ay ISADA2 5 ISADAL 05 53 s clyls Laals ;|
b slaalspl 55 1SAbA2 51SAbal slads Slsl b
Stslog il Gladi o bl Slog STl sit

RSN PR VAPIE PR o o)L«.—i' J_g.,b.-);

10 11 12 13 14 15

8 9 10 11 12 13 14 15

N N Nt et o Nt Nttt ot

¢S aly USADAL (35 J games 505 2SII(A) 1) 0 5lomit g g
U Glaad s3I0 6 Y cls ¢Sale- 100-3kb ST,k 1) o lads
S alx ISADA2 &5 J games 5555 2SI (B) . o 5L stins!
L Gl dy N0 LY (ols ¢Sals 100-3Kb Sl 1Y o lads

o Sl

51 adspl OF sliw .5 5 15 anllan 5 ) 5550
F) 05 Olles Sl dspl ¥8 5 (oys #0) 5, Ol
Sl sa3 £ 55 0 S e A0 5 0l M (U
Sld i glaai ol CiS 4 b ook (65T e
O GBd 50 55 0T 31 ey 3.9 (Ao 3FAA) (50,
(A3 0/8) 53l 5 (Ao ys #/7) @5 (a3 ¥4)
by Sl S bl 1) Gl S e
MUV VA DINPWI W STR VA D RUS Gb slad sal
b s (e /Y) s T (A2 3 Y/Y) kS 45 g
o glie (5 5 SN 35 (Ao )3 V/Y) o lss — (5 o
O S Slgstn] GIU laadspl (S s ST
odd oM Y ojled gl 53 Calibes (LSS 5o 5T
S5 5 5T o e S gl o 5 b
ks Sl (o (03 (6553 ¢y ol € raleS 55 o
Jaar) 3 (Ao)aV e o) bl g pUSTL550 el o
(WAL b 5 S0 B 51O -F )l
ANA) i 5 (eSS g 5T a0 s 5 4
F919) ol 5 (Ao 33 VI/Y) s ol 5 5 (A y5

A5 S sdalive (Lo s

U el (S 5T Coaslin 6511 o3l Jgior

oy S
ol Laly o gl pslie ST
(Ao ) sl (Az ) sliss (Ao ) sl
(WA AL - O/ CcoL
¥y - A (V/A) SXT
- - SREPAY CIP
(¥/0) *Y OVY) P8 Y (V) TE
©/0) 8 (F/F) ¥ [CYPN AK
(\udanksd - (Y$/9) YF TOB
(55/19) 4 [CYARA FY/Y)Ya GEN
- - (AREPAN IPM
- - (o)A DOR
- - (e CPM
- - (AREPAN CAZ
- - (e TPZ
- - (AREPAN PRL

¢3S ol g /o 520 (65 SXT e 5 :COL
(eelS ol AK Sl 5 TE ¢l o5 oo CIP
(o oot P slelzin GEN ¢ el 2 7 TOB
¢opkejlim CAZ  (oiw CPM 40y (553 DOR

ekl PRL oS50 kol g TPZ

1€ )0 « POV 2)Laids (@)D § (0 8)93

ohdjle (Al eolc oGSl alas [S'S


http://jmums.mazums.ac.ir/article-1-19944-en.html

ul]lEnd: § 55wgn §ashoanan 3uu

el b (gl g0 o 03 8 Thstte] U (la gl (S s ST o slin (o S Y osleds oo

PRL TPZ CAZ CPM DOR IPM GEN TOB AK TE cap SXT

() sl (Aoyd)sliw (Aol (Aeyd)sliw (Ao sl (Aeyd) sl (Ueop) sl (o)) sl (Aeops) sl (dopd) sl (Aeys) sl (des)d) sl coL Antibiotics
(\eo) PP @¥ (\eo) PP (\eo)FP (1e0)FF (Vo) FF (G (/)4 @V P V)YV (Vo) FF @vmr . (n=44) Sputum
[CEE9A1% [CEE921% [CEE921% [CE921% [SRXAL [ARE9AN% OFANF OFANF @MY (\Z92¢ (A% [AEENALG . (n=27)Blood
[(O14 )9 )9 O)# [0S e (12 (12 (14 )Y (14 (\)# . (n=6) Wound
(A4 (A4 (A4 [(E4 (B4 Oy (FO)Y (FOY (D)4 . O 44 . (n=5)Urine
[CEOA) [CEOA) [CEOA) [CEOA) [CEOOA) (AR [CEA] O+ [CEOA) . [CEOA) O . (n=1) pleural fluid
Qe Oy ()Y Oy Oy ()Y N . ()Y ®)Y (Y (Y . (n=2) Catheter
oY oY oY (Y oY (O (O (O (oY . (oY Oeov . (n=2) Bal
()Y ()Y ()Y ()Y ()Y [ARM Oy . Oy )Y Oy Oy . (n=2)Abscessfluid
IR IR IR IR IR (e (e . (e . (e (1)) . (n=1)CSF

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

o A= = (dpys 0/0) J.:_wlg:.aT HEEY
23 il 0dd end (Ao 53 Y/Y) U550 s20ld] g
DLt (19 S Aot il 58U il s,
(Ao 3 3OWA) Cpiad 58 (a8 5 g 55T 457 515
izdls oy STzl Glaalle 515 36 0 5t
Sl 1 beSE ST o e 5 (S e S
503 A @ pylie oy ST sl (S sie Olays
93 pied S 4 polie sbdyplldl= pl b .0)wl
VY L andlas cpl 53 ol ol ol 8 Olgr il o
polin (03 el Jale ) o Lol Sl s )
Ol oS Lsls 518 (YIF) 0,80a 5 236 s s
VA (d 5 ey ST il S\t o ol
o s 5o L s L aS 0905 50 (Ao s
Pl b o5 e ol aadlks sl u"‘}"r‘“
L g ol osls Olis Caglin L aasly 55 (LS Olalae
(93l sald sl o 3 57006 T bS5l g
ol (i o (S35 0y (sl el ST
V13 5 gad kel 5 2 LS5 50— ol 5
i IO Sllae 4 4 5L asdllae ol il
ST (eSS 5o 5T 4 Caaglie (gasys 04
(o 6093 oy o) (dSlS gald g /s s 06 5
= b (S o o o Sl (o
L G (pl gml 303 0L 1y bl oy 5 plSTLg 50
5 LS et s Cillas (YVY ) A3 sl i)l £
S s 5T Caeglie Oljae o 5 i (YY) 0 SKes

(a5 iy satl SLESG 5o ST 4 Lgy e a5
P

slaadyyl ,5ISAba2 4ISAbal slad Slsl s Fosled Jgue

Steolen Calibes 5l goi plul oy T stz (I

ISAba2 ISAbal -
Negative Positive Negative Positive s
(4 3) sl (A 33) sl (4 3) sl (Ao 33) sl Selay e
(i2)% APV )¥F @F. Ll
5V V)Y . Oowy o
(N o . (X4 e
(F)Y Gy . Y s
O . e =l
(Y . (Y A5
()Y . ((RE0A (oS 4 g
(oY . (T s
(XN . (XN Sl
& >

Al e b b G55 ol ST
Jolse S e 51 G Olge sl gladle 5o S
wlr i 53 el atlid Sliwles slalssie
slacssie Ko s sladlw oy 55 5ICU L
MLl o sl 1) g a4y e
b o LaeS s o T a8 Slales s
(S g (Sl (B Sy ST
) Lol ST Ls 50/ el g ¢l 5
Olays S i 557 5 (i 6052 (o5 0 oy
OFN)AS ) 0,84 oy ST gl 31 56 S sae
S 5T 4 i 6 7S ) i 255,
el 03 g0 Ty 2l Sy (i oS 520) (B0
g 33l Lt aalllan s S (s sba
s sov Sl 5 03 95 (Lez )3N/A) i 7 (a5
(AZARIR PPy N PN P VPTG

¥O/D) S Ll 5 (Ao 53 F5/8) pmms bolir (s 53

€0 1ICeW je0 . PRV o)lald «@)les 9 (o 8)93

ohjle (Al eokc sl alas


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ALogy 115Ul sla Aol )s (29)ls Csglis e (L))

Jro La0 55 gl 5 535 W o5 ol 1035 5 95
sequence Insertion L 3Ll sl JI g ()3 5 oo
g el (L pd e 0l IS ezl 4 4
25T 8l o it 05 655 LS o Aitad 03 syl 5
508 sla s shyls Ll g3 55 5 azils 315 gesl 5
e 03| LS Az d g 035 e 5 Se J oS
G T P P P FE N (/O K- Jg
1S el ol LBl r el Sl WSS 5 ST g5
S 5 Ly o Coaglie Sl o F3lite S80S
2345 Sose 53 (il GVL 0L l)ls el
S8 Sl gla S5 asile S5 ole &jslows
o 03 a0 oml JUisl Eel &S opl py osdhe i, S
53 5 ab sy 05 0L Gl 53 s 8 e s ST
Sl A T 53k 4 Sl Cglae R 31 4z
Ol e cadlllan ol 53 A lai on Ll ) (gulol 5 g
A3 AV/Y dSAba2 540/ ,s dSAbal il )3
Conglin o Ads s s g ol VU gl 5
Lo 5T 51 (ol 4 o Lags STL ol 5L
by 28 5150 Sl gla g cpl 1,5
i oo T Ol 2l o OXA (clgss sV
olie e (YLK 5 Villalon cwlie ) ba
als o w pslie oy STam w04 551518
) Wlwl 511SADAL Ao y3 AY/Y § 3 555 o)
ISAbal sla Jiss YL 5 g ol (Y2)5 S odaline
(ol 0t @Dl 55 (6,805 s (Sla o) 2 3
Ol e QLB 55 Y10 s 55 01, 5 (5 5L Ll
(U050 DL dlad el j Lo ysY e e s |, ISAbal
@l,b;‘ﬁx:);vw,;ob&&,&\wﬁﬁ
(L5 ga5 iyl 8 Lo )34 1, ISAbal
sla s Shsls (1Y) 0lLSKas 5 &85 5
4 S bgiewl s s 55 ISADA2 5ISAbal il
OL&s (Ao )3 AY/FP) 5 (o3 Ve ) L ol 5 5

53 (Y414) ol,L_Sea 5 Abouelfetouh .(4)a_sls

Sl Ol e 53 Sl STzl slady ]

oS 5 e 05 55T (el ST g il
~ el 3 Al B S 5l o s Sl
AL 5 (6 3L anlllas 2B Gb (s pSTLs 56
© S (log Sl T (Glady g i glie O e
TP SNV OO 91 PR PYC - P
L ser s (5 2 65 025 Vb e 57 5 0 (!
llan U sl i S s g 00 S adles
A5 Al o) Kb W5 e ol gl 4 Bl o Sl
plonil oo iz 5 (Wl Ao Comdge 5 4 se Sl
Bl i er (MLl o S 36 ks s s
Olme o 5L 487 515 OLEs (YY) O, 5 &K 4
LSS s 5T 4 Cad 54 Sl 5 Canglis
(M);Q‘\/b)wfj(up\“)ﬁ“f\:}&u
s il ol rags @l:} L oS Q)b
4S5l 0L s (Y4IV) OHSes 5 ol anlllas
SOO/Y 5 5 4 e S5 oy (el 4 Caglie O e
Clles ol a5 L aS (YF)AsL ot s YF/O
ples (YDOLKs 5 (F3lo 06w addllas 55 .30
i 5 e o Slag ST Lst ] Slad
s 5T & Caslae VU Olsoe iz 5 s 5 p5las
prmist) e ST el 5l e (eSS, 5
S (O staline pLSTU g — b T 5 s el
ol Myl Callas Lol gl &b
sLeocrisia aalas j3 S5l Easiy 53 edel Cows
Sk g P S Lz gl #0351 (Y Y01, K
(Az )3 YYNY) aes sladi 50 Yo 5 (Ao 1587/V) 2L
ALl 5 s Coaglie o 5 s 48 AT Csa
A sdaline (Ao )3V ) Js5lS sas 35S 5 (Apy38A)
(o3I oy ol 53 Caglie 5SS s
ol (M)aYY)(.TJU}.&..»} (L2 33Y4) paslal s 8
obe Olgieds A S iy sl (19)LE 031
laziy 55 DNA 31 Slabsd i35 s odual Sl L6
S s a8 onl [ Ke bl 2S5 S ls 4T s
a0 55 5l 5 el Vs 51 6,8 515 0580

1€ 1.0 « POV 2)Laids (@)D § (0 8)93

ohsjle (S eolc 2GSl alas |57


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ul]lEnd: § 55wgn §ashoanan 3uu

Coley cliyls 28 g mSTU o 53 s ol S glan
3 a3 Sie Olley (iluld s 51 sal 5ol
e 56,8 s 5 Olles JelS 05 5as g3
6E e 2alS s e sl SLISI 1 g)ls 4l ws

Syl 6 STL ol 5l AL e

S 3Swlew
slmalStle)T Jooy golad Sl e gin iy
iy Sn 0 8 Lael candllas s (gladlin L
o 3 S el el 5 ol Ko euSisls

.wljiﬂ\;w Sl cazils (6, Kan andllas

References

1. Saleh NM, Hesham MS, Amin MA, Samir
Mohamed R. Acquisition of Colistin Resistance
Links Cell Membrane Thickness Alteration
with a Point Mutation in the IpxD Gene in
Acinetobacter Baumannii. Antibiotics (Basel)
2020; 9(4): 164. PMID: 32268563.

2. Hoang Quoc C, Nguyen Thi Phuong T,
Nguyen Duc H, Tran Le T, Tran Thi Thu H,
Nguyen Tuan S, et al. Carbapenemase Genes
and Multidrug Resistance of Acinetobacter
Baumannii: A Cross Sectional Study of
Patients with Pneumonia in Southern Vietnam.
Antibiotics (Basel) 2019; 8(3): 148. PMID:
31547482,

3. Da Silva GJ, Domingues S. Interplay between
Colistin Resistance, Virulence and Fitness in
Acinetobacter Baumannii. Antibiotics 2017;
6(4): 28. PMID: 29160808.

4. Ingti B, Upadhyay S, Hazarika M, Khyriem

AB, Paul D, Bhattacharya P, et al. Distribution
of carbapenem-resistant Acinetobacter baumannii
with blaADC-30 and induction of ADC-30 in
response to beta-lactam antibiotics. Res Microbiol
2020; 171(3-4): 128-133. PMID: 31988011.

L~y o 54 ISAba2 4 I1ISAbal Sl sls JI s
O,LKar s MUNSIN (V) WLsls OLis Ao s YV 5 V0 s
55 1SAba2 Sl s Shslp Gls 53 (Y4YY)
edlel o3 Ver byl log ST sttl (sladl 5 3

@)@&‘ﬁe}ww)j&ﬂ@u.(W)xJ;
S5 s T slres B ples & i STl VL
QJ)L&A&JS@QJU)J&&TL;J:SLJ_‘)JJ:;\)

sai s 4 il o el 4 ST sl
5 a3l @lanbylS Ll Ol sdias Ll ols

SLals 05 s Juas J-;B 33 pole O‘»‘ Su_ilg-QTJ\

5. Riedel S, Morse S, Mietzner T, Miller S.
Jawetz, Melnick & Adelberg’s Medical
Microbiology. 28" ed. New York City:
McGraw-Hill; 2019.

6. Poirel L, Sadek M, Nordmann P. Contribution
of PER-type and NDM-type pB-lactamases
to Cefiderocol resistance in Acinetobacter
baumannii. Antimicrob Agents Chemother
2021; 65(10): e0087721. PMID: 34252309.

7. Karakonstantis S, Gikas A, Astrinaki E,
Kritsotakis EIl. Excess mortality due to
pandrug-resistant Acinetobacter baumannii
infections in hospitalized patients. J Hosp
Infect 2020; 106(3): 447-453. PMID: 32927013.

8. Lopes B, Amyes S. Role of ISAbal and
ISAbal25 in governing the expression of
blaADC in clinically relevant Acinetobacter
baumannii strains resistant to cephalosporins.
J Med Microbiol 2012; 61(pt8): 1103-1108.
PMID: 22499776.

9. Owrang M, Eslami G, Fallah F, Irani S,
Rahbar M. Molecular Detection of 1SAba2
among Carbapenem Hydrolyzing Class D f3-
Lactamasese Acinetobacter baumannii Strains

KV 1€ g0 « POV a)laibs «@)lgd § (- )93

ohjle (Al eokc sl alas


http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ALogy 115Ul sla Aol )s (29)ls Csglis e (L))

10.

11.

12.

13.

14.

15.

16.

Isolated from Patients in Tehran Hospitals.
Iran J Med Microbiol 2017; 11(3):19-26(Persian).
Moradi M, Arabestani MR, Roshanaii G,
Alikhani MY. The Study of Antibiotic
Resistance and Prevalence of Extended-
Spectrum Beta-Lactamase (ESBLS) Encoding
Genes in Acinetobacter baumanni Isolates
from Raw Foodstuffs. Iran J Med Microbiol
2019; 12(5): 329-337.

Héritier C, Poirel L, Nordmann P.
Cephalosporinase  overexpresssionresulting
from insertion of ISAbal in Acinetobacter
baumannii. Clin Microbiol Infect 2006; 12(2):
123-130. PMID: 16441449.

Héritier C, Poirel L, Lambert T, Nordmann
P. Contribution of acquired carbapenem-
hydrolyzing oxacillinases to carbapenem
resistance in  Acinetobacter baumannii.
Antimicrob Agents Chemother 2005; 49(8):
3198-3202. PMID: 16048925.

Segal H, Garny S, Elisha BG. Is ISABA-1
customized for Acinetobacter? FEMS Microbiol
Lett 2005; 243(2): 425-429. PMID: 15686845.
Howard A, O'Donoghue M, Feeney A, Sleator
R. Acinetobacter baumannii: an emerging
opportunistic pathogen. Virulence 2012; 3(3):
243-250. PMID: 22546906.

Pacheco T, Bustos RH, Gonzalez D, Garz6n
V, Garcia JC, Ramirez D. An Approach to
Measuring Colistin Plasma Levels Regarding
the Treatment of Multidrug-Resistant Bacterial
Infection. Antibiotics 2019; 8(3): 100.

Fallah F, Noori M, Hashemi A, Goudarzi H,
Karimi A, Erfanimanesh S, et al. Prevalence
of bla NDM, bla PER, bla VEB, bla IMP,
and bla VIM Genes among Acinetobacter
baumannii Isolated from Two Hospitals of
Tehran, Iran. Scientifica (Cairo) 2014; 2014:
245162. PMID: 25133013.

17.

18.

19.

20.

21.

22.

23.

24.

D’Souza R, Pinto NA, Le Phuong N, Higgins
PG, Vu TN, Byun JH, et al. Phenotypic and
genotypic characterization of Acinetobacter
spp. panel strains: a cornerstone to facilitate
antimicrobial development. Front Microbiol
2019; 10: 1-13.

Soltani J, Poorabbas B, Miri N, Mardaneh J.
Health care associated infections, antibiotic
resistance and clinical outcome: a surveillance
study from Sanandaj, Iran. World J Clin Case
2016; 4(3): 63-70. PMID: 26989670.
Antunes LC, Visca P, Towner KJ.
Acinetobacter baumannii: evolution of a global
pathogen. Pathog Dis 2014; 71(3): 292-301.
Kiani S, Momtaz H, Serajian A, Tajbakhsh
E. Detection of integrons in acinetobacter
baumannii  strains isolated from the
nosocomial infections of Ahvaz City and
their relation with the resistance pattern.
IUMLR 2016; 3(1): 50-53.

Hashemizadeh Z, Bazargani A, Emami A,
Rahimi MJ. Acinetobacter antibiotic resistance
and frequency of ESBL-producing strain in
ICU patient of Namazi Hospital(2008-2009).
JQUMS 2010;14(2): 47-53 (Persian).
Ahmadikiya F, Mosadegh A, Moradi M,
Hossieni-Nave H. Antimicrobial Resistance
Patterns and Frequency of Extended-Spectrum
Beta-Lactamase Genes among Acinetobacter
Baumannii. J Babol Univ Med Sci 2017;
19(7): 28-34 (Persian).

Bagheri-Nesami M, Rezai MS, Ahangarkani
F, Rafiei A, Nikkhah A, Eslami G, et al.
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. PMID: 28932712.
Rezai MS, Rafiei A, Ahangarkani F,

1o )0 « PRV o)laid «@)g2 § (W 8)9>

ohdjle (i) eolc slEibily dlas €A


https://pubmed.ncbi.nlm.nih.gov/16048925
https://pubmed.ncbi.nlm.nih.gov/26989670
http://jmums.mazums.ac.ir/article-1-19944-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-13 ]

ul]lEnd: § 55wgn §ashoanan 3uu

Bagheri-Nesami M, Nikkhah A, 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 (Persian).

25. Sarafan Sadeghi A, Ansari N, khademi F,

Mir Nejad R, Zamanzad B. Drug Resistance
Patterns and Genotyping of Acinetobacter
baumannii Strains Isolated from Patients
Admitted to Shahrekord Teaching Hospitals
Using REP-PCR. J Ardabil Univ Med Sci
2019; 19(1): 30-40 (Persian).

26. Mwanamoonga L, Muleya W, Lukwesa Ch,

Nalishuwa Mukubesa A, Yamba K, Mwenya
D, et al. Drug-resistant Acinetobacter species
isolated at the University Teaching Hospital,
Lusaka, Zambia. Scientific African 2023; 20:
e01661.

27. Consuegra J, Gaffé J, Lenski RE, Hindré T,

Barrick JE, Tenaillon O, et al. Insertion-
sequence-mediated mutations both promote
and constrain evolvability during a long-term
experiment with bacteria. Nat Commun 2021;
12(1): 980. PMID: 33579917.

28. Sheng Y, Wang H, Ou Y, Wu Y, Ding W,

Tao M, et al. Insertion sequence transposition
inactivates CRISPR-Cas immunity. Nat
Commun 2023; 14(1): 4366.

29. Villalon P, Valdezate S, Medina-Pascual

30.

31.

32.

33.

MJ, Carrasco G, Vindel A, SaezNieto JA.
Epidemiology of the Acinetobacter-derived
cephalosporinase,  carbapenem-hydrolysing
oxacillinase and metallo-beta-lactamase genes,
and of common insertion sequences, in
epidemic clones of Acinetobacter baumannii
from Spain. J Antimicrob Chemother 2013;
68(3): 550-553. PMID: 23143900.

Sohrabi N, Farajnia S, Akhi MT, Nahaei MR,
Naghili B, Peymani A, et al. Prevalence of
OXA-Type-lactamases among Acinetobacter
baumannii isolates from Northwest of Iran.
Microb Drug Resist 2012; 18(4): 385-389.
PMID: 22352411.

Bagheri Josheghani S, Moniri R, Firoozeh F,
Sehat M, Dasteh Goli Y. Susceptibility
Pattern and Distribution of Oxacillinases and
bla PER-1 Genes among Multidrug Resistant
Acinetobacter baumannii in a Teaching Hospital
in Iran. J Pathog 2015; 2015: 957259. PMID:
26881082.

Abouelfetouh A, Torky AS, Aboulmagd E.
Phenotypic and genotypic characterization of
carbapenem-resistant Acinetobacter baumannii
isolates from Egypt. Antimicrob Resist Infect
Contro 2019; 185. PMID: 31832185.

Muhsin  SS, Bakir WA, Sabbah MA.
Identification and sequencing of I1SAba2
of Acinetobacter baumannii isolated from
baghdad hospitals. Mustansiriya Med J 2022;
21(1): 29-36.

€9 1ISeW je0 PRV o)ladd «@)les 9 G 8)03

ohjle (Al eokc sl alas


http://jmums.mazums.ac.ir/article-1-19944-en.html
http://www.tcpdf.org

