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ABSTRACT

The nosocomial infections are major medical problems in all areas of the world and they remain one of the main causes of
morbidity and mortality in hospitalized patients. A total of 458 samples were collected during 2012, eleven isolates (2.4%)
conformed as 4. baumannii.These isolates were identified by using microscopic examination, biochemical tests, vitek 2
system and a modern diagnostic system, which included genetic test, by using PCR technique which revealed rpoB genes.
The highest percentage of isolation 6 (6.25%) was from burn specimens and lower percentage was in blood 1 (0.93%).
Some virulence factors and antibiotic sensitivity patterns had been studied for all isolates.
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INTRODUCTION

Acinetobacterbaumanniiis ~ Gram-negative,coccobacillus
bacterium,non-fermentative has become an increasingly
prevalent cause of nosocomial infections!' ). They are the
second most common gram negative nosocomial bacilli
next Pseudomonas encountered in clinical specimens[4]‘
These organisms can occurfrequently as components of
commensal flora of man and animals which are regular
contaminants of the hospital environment it is implicated
in various ranges of infectionsincludes bloodstream
infections, ventilator-associated pneumonia, skin and soft-
tissue infections, wound infections, respiratory and
urinary-tract infections, endocarditis, and secondary
meningitis®Sequence analysis of four zones of the RNA
polymerase B-subunit (rpoB) gene and its flanking spacers
has been proposed as a useful molecular method for
identification of Acinetobacterspecies'®. The method,
named partial rpoBgene sequence analysis.Presence of
virulencedeterminants may play a cardinal role in
expressing its resistance pattern. Theexistence of some of
the virulence factors poses a deleterious effect within the
hosttissue and its ability to adhere to inanimate objects
such as medical devices within the hospital environment
renders its persistenceas a successful pathogen'™"

MATERIALS & METHODS

Isolation and Identification

A total of 458 samples were collected during 2012,the
sample were distributed in urine,blood,sputum, swabs
from wound infection and swabs from burn.For this

purpose, different hospitals in Hilla were included in the
study.Preliminary identification was performed by gram
staining, culturing on MacConkey's agar (Himedia, India)
and incubated for overnight at 37°C, non lactose
fermenting bacteria or colorless were sub-cultured and
incubated for additional overnights. Suspected bacterial
isolates which their cells are Gram negative coccobacillary
and negative to oxidase, positive catalase further identified
by the traditional biochemical test according
to!*”thenadditionalconfirmed by Vitek 2 system.

Detection of ropB Genes by Polymerase Chain
Reaction

DNA extraction

Genomic DNA was successfully extracted from A.
baumanniiisolates by using a commercial genomic DNA
purification kit (Geneaid/Taiwan).The concentration and
purity of extracted DNA wasdetermined. DNA bands were
confirmed and analyzed by gel electrophoresis.

PCR Mixture and cycling conditions

The DNA template extracted from A. baumanniiisolates
were subjected to rpoB genes by PCR, the protocol was
used depending on manufacturer's instruction and the right
PCR cycling program parameters conditions were installed
as in Table (1).

Agarose Gel Electrophoresis

All requirements, technical and preparations of agarose gel
electrophoresis for DNA detection and analysis were
performed by!'"" Finally, the gel was photographed using
Biometra gel documentation system.

TABLE 1: PCR Protocol for rpo B gene

Steps Temperature  Time No. of cycles
Initial denaturation 94 °C 3 min

Denaturation 94 °C 30 sec 30 cycle
Annealing 52°C 30 sec

Elongation 72°C 30 sec

Final Elongation 72°C 10 min
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Identification of some virulence factors

Screen for the presence of Capsule,Biofilm,Pellicle
formation and various enzymes such as Gelatinase,
Lecithinase,Protease and Lipase,Hemolycin production
had been done.

Antibiotics sensitivity

Antibioticsusceptibility — pattern was analyzed by
discdiffusion test as ' JCLSI guidelines2012.

RESULTS

Among the 458 clinical samples, eleven isolates (2.4%)
identification as 4. baumannii.Vitek 2 assigned eleven
isolates as 4. baumannii with an excellent confidence level
(99.99 % probability)however, the distribution of the
Acinetobacterbaumanniiisolates and their sites of isolation
are listed in Table (3.2)

TABLE 2: Distribution of A.baumannii according to infection

Type of infection(sample)

No. of sample

No. of positive isolate %

Urinary Tract Infection(Urine) 138
Septicemia(Blood) 107
Respiratory Tract Infection(Sputum) 53
Wound Infection(Swab) 64
Burn Infection(Swab) 96
Total 458

2 1.44
0.93
0
3.12
6.25

1 2.40

— AN O~

Detection of some virulence factor

All isolates have the ability to produce biofilm, gelatinase,
and pellicle formation (100%).While there’re variable
production for Lipase6/11(54%), Protease 8/11 (72%)

and for Leciethinase 4/11(36%). Capsule
6/11 (54%).All isolates have
Heamolycin enzyme production.

appears in
negative result for

TABLE 3:Virulence factor
(+): positive, (-): negative

No. Test Al A2 A3 A4 A5 A6 A7 A8 A9 AI0  All
1 Capsule - - - - + + - + + + +
2 Biofilm + + + + + + + + + + +
3 Gelatinase + + + + + + + + + + +
4 Pellicle + + + + + + + + + + +

formation
5 Protease + - + + + - + - + +
6 Lipase + + - + + + - +
7  Lecithenase - + + - - + + - R
8  Heamolysin - - - - - - - - - - -
production

Molecular Identification of A.baumannii

Polymerase chain reaction results showed that 350 bp partial »poB gene sequences were successfully obtained in primers

from all eleven isolates of 4. baumannii.

FIGURETI:

Ethidium
Acinetobacterbaumanniiisolates and amplified with rpoB gene primers (forward and reverse). The electrophoresis was performed at 70

bromide -stained agarose  gel

volt for 2 hour . Lane (L): DNA molecular size marker (100-bp ladder) , Lanes 1, 2, 3,4,5,6,7,8,9,10,11

positive results

Effect of Some antibiotics on bacterial isolate
AllA.baumanniiisolateshadresistancePencillin,Pipercillin,
Ampicillin,Amoxicillin,Cefotaxime, Tetracyclin,
Ciprofloxacin,Rifampcine,Cefepime,  Ceftriaxone and
Ceftazidime (100%) whereasthe resistance to Tobramycin,

of

PCR  amplified products from  extracted DNA

isolates of A. baumanniishow

Trimethoprim sulfamethoxazole at (81%). Isolates appear
resistance to Amikacin (63%), where(54%) of isolates
were resistance to Gentamicin andIlmpenemeand finally
only (9.0%) were resistance to polymxinB fig (3.2)
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FIGURE 2: Profile of antibiotics susbtabilityof 4.baumanniiisolates

DISCUSSION

Evident from many studies that A. baumanniiholds a
repertoire of robustvirulence characters which might
contribute to its pathogenic potential. Versatility in its
ability to grow on a variety of medical devices enables it
to establish itself in hospital environment "% .®lproposed
that sequence analysis of the rpoBgene has been particular
found to represent a reliable and rapid identification
method for Acinetobacterspecies Fig. (1).

The biofilm confers several advantages to bacteria (a) the
biofilm is an efficient scavenging system for trapping and
concentrating essential minerals and nutrients from the
environment!'?). (b) sessile bacteria are more resistant to
the effects of antibiotics and to effector cells and
molecules of the host defense system !'“the proximity of
bacteria within the biofilm provides an ideal environment
for the horizontal transfer of genes, including antibiotic
resistance genes[15 }The result in table-3, showed that all
isolates have the ability to form biofilm and this result
has been demonstrated in a number of studies showing that
a clinical isolates of the bacterium can attach to and form
biofilm on glass surface!'®.Gelatinase is a proteolytic
enzyme thathydrolyse gelatin, which can cross cell
membrane and hydrolyze collagen in subcutaneous tissues
during woundinfections, its ability to hydrolyze collagen
and certain bioactive peptides suggests its participation in
the initiation and propagation of inflammatory process!'”’,
all isolates have the ability to produce gelatinase
comparable with!'* showed gelatinase producers in their
isolates!""'members of the A. baumanniigroup have a
higher ability to form pellicle thanother species this
feature could be connected to the higher colonization rate
of patients by pathogenic A. baumannii, and probably
contributing to the increased risk of clinical infection. We
have observed lipase activity with our isolates which were
in accordance with the report of ', ®%who indicates that
A.baumanniiis producing  protease enzyme, protease
enzyme secreted outside of the cell through a process of
growth as they accumulate significantly in the phase
stability of the bacteria, and it is one of virulence factors
important for A.baumanniibacteria® Previous study by
lshowed very lesser percentage oflecithinase in
Acinetobacterspecies.*'Established that capsular
polysaccharide from the A. baumanniiis surface exposed
and is a virulence factorwhich is concided to our study™**"
In experiments using the sheep blood agar plate assay
ind.heamoliticsexhibited  strong haemolytic activity
(referred to as PB-haemolysis) whereas all other strainsof
Acinetobacter exhibited weak (a- haemolysis) or no(y-

haemolysis) strainsthat parallel with our results.Results of
antibiotics sensitivity Fig. (2)were coincided with®who
founds that clinical isolates of 4. baumanniishowed
resistance 100% to ampicillin, piperacillin/tazobactam,
ceftriaxone, ceftazidime,
cefepimeandciprofloxacin,previous  studies showed a
significant increase in tetracycline resistance in Iran and
the results of this study confirmed previous
reports[26’27].Also resistant to Rifampcine, converged
with®,  whereas the resistance to Trimethoprim
sulfamethoxazole coincided with®that referred to all
isolates of  A.baumanniishow resistance to
Trimethoprim®®” isolated Acinetobacterfrom different
body fluids which has goodsensitivities for gentamycin.
Blshowedgradually increasing resistance of
Acinetobacter.The antibiotic susceptibility patterns clearly
showed the increasing resistance of A.baumanniito various
antibiotics. Polymixin B is one agent which is active
against A.baumannii.In study of clinical isolates from the
Western Pacific region showed 3.3% resistance of
A.baumanniito colistin™> **lin a study in Korea there was
high resistance to colistin and polymixin.

REFERENCES

[1]. Lambiase, A., Piazza, O.,Rossano, F.,Pezzo, M.
D.,Tufano, R. Catania, M. R. (2012) Persistence of
carbapenem-resistant Acinetobacterbaumanniistrains
in an Italian intensive care unit during a forty-six
month study period. New Microbiologica. 35: 199-
206.

[2]. Opazo, A.,.Dominguez, M., Bello, H.,Amyes, S. G.
B. and Gonzalez-Rocha, G. (2012) OXA-type
carbapenemases in Acinetobacterbaumanniiin South
America. J. Infect. Dev. Ctries. 6: 311-316.

[3]. Park, S., Kim, H., Lee, K. M.,Yoo, J. S.,Yoo, J. L. I,
Lee, Y. S. and Chung, G. T. (2013) Molecular and
epidemiological characterization of carbapenem-
resistant ~ Acinetobacterbaumanniiin  non-tertiary
korean hospitals. Yonsei Med. J. 54: 177-182.

[4]. He, C..Xie, Y., Zhang, L., Kang, M, Tao, C., Chen,
Z., Lu, X.,Guo, L., Xiao, Y., Duo, L. and Fan, H.
(2011)  Increasing imipenem resistance and
dissemination of the ISAbal-associated blaOXA-23
gene amongAcinetobacterbaumanniiisolates in an



[5].

[6].

[7].

[8].

[91.

[10].

[11].

[12].

[13].

[14].

[15].

[16].

Identification of Acinetobacterbaumanniiin Hilla city

intensive care unit. J. Medical Microbiol. 60: 337—
341.

Oberoi, A., Aggarwal, A., Lal, M. (2009) A decade
ofan  underestimated  nosocomial  pathogen-
acinetobacter in a tertiary care hospital inPunjab. JK
science, 11: 24-26.

La Scola, B.,Gundi, VA.,Khamis, A.,Raoult, D.
(2006) Sequencing of the rpoBgene and flanking
spacers for  molecular  identification of
Acinetobacterspecies. J. ClinMicrobiol. 44(3):827-
832.

Lee, HW.Koh, Y.M., Kim, J., Lee, J.C., Lee,
Y.C.,Seol, S.Y., Cho, D.T., Kim, J. (2008) Capacity
of  multidrugresistant  clinical  isolates  of
Acinetobacterbaumannii to form biofilm and adhere
to epithelial cell surfaces. ClinMicrobiol Infect.14:
49-54.

Holt, J.G., Krieg, N.R.,Sneath, H. A., Stanley, J. T.
and Williams, S.T. (1994) Bergeys Manual of
Determinative Bacteriology. (9"ed),
Baltimore, Wiliams and Wilkins, USA.

Macfaddin, J. F. (2000) Biochemical Tests for
Identification of Medical Bacteria. 3rd ed. Lippincott
Williams and Wilkins, USA.

Bartlett, J.M.S. &Stirling, D. (1998) PCR Protocols:
Methods in Molecular Biology. 2" Humana Press
Inc. Totowa. NJ.

CLSI, Clinical and Laboratory Standards Institute.
(2012) Performance Standard for Antimicrobial
Susceptibility Testing, Twenty-First Informational
Supplement. M100-S21.

Cevahir, N.,Demir, M., Kaleli, I.,Gurbuz, M.,
Tikvesli, S. (2008) Evaluation of biofilm production,
gelatinase activity, and mannose-resistant
hemagglutination in Acinetobacterbaumannii strains.
J Microbiollmmunol Infect. 41: 513-518.

Dunne, W.M. Jr.(2002) Bacterial adhesion: seen any
good biofilms lately ClinMicrobiol Rev 15: 155-166.

Costerton, J.W., Stewart, P.S., Greenberg, E.P.
(1999) Bacterial biofilms: a common cause of
persistent infections. Science 284: 1318-1322.

15-Donlan, RM. (2002) Biofilms: microbial life on
surfaces. Emerg Infect Dis 8: 881-890.

Tomaras, A.P., Dorsey, C.W.,Edelmann, R.E. and
Actis, L.A. (2003) Attachmentto and biofilm
formation on abiotic surfaces by
Acinetobacterbaumannii: involvement of a novel
chaperone-usher pili assembly system.Microbiology.
149: 3473-3484.

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

Nagmoti, J.M.,Patil, C.S.,Nagmoti, M.B.,Mutnal,
M.B. (2008) Detection of extracellularenzymes of
anaerobic gram negative bacteria from clinically
diseased and healthy sites. Indian J Med Microbiol.
26: 65-67.

Sara, M.,Jestis, R.,Manuella, C., Thierry, J.,Jordi,
V.,Harald, S., Emmanuelle D.(2011) Biofilm
formation at the solid-liquid and air-liquid interfaces
by Acinetobacter species BMC Research Notes. 4:5.

Shweta,J., Sharad,G., Supriya,Y., Karishma,P., Balu,
C.(2010) Optimization of medium for lipase

production by  Acinetobacterhaemolyticusfrom
healthy human skin. Indian JExp Boil. 48:936-41.

Ibrahiem,T.A. (2005) Partial Purification and
Characterization of Protease  Produced by
Acinetobacterbaumannii, M.Sc.Thesis. College of
Sciences, Baghdad University.

Mariana, B., Claudia, M.,Solari,Rodrigo, H.,
Gonzélez, Clara, B.,Nudel (2012) Identification of
virulence markers in clinically relevant strains of
AcinetobactergenospeciesInternational
Microbiology,15:79-88.

Avankar, S.P.,Pardesi, K.R.,Chopade, B.A. (2007)
Species distribution and
physiologicalcharacterization of
Acinetobactergenospecies from healthy human skin
of tribal population in India. Indian ] Med Microbiol.
25:336-45.

Russo,T.A., Luke, N.R., Beanan, J.M., Olson,
R., Sauberan, S.L., MacDonald, U., Schultz,
LW., Umland,T.C., Campagnari, A.A.(2010) The K1
capsular polysaccharide of Acinetobacterbaumannii
strain 307-0294 is a major virulence factor. Infect
Immun 78: 3993—-4000.

Neonakis, [.K.,Spandidos, D.A.,Petinaki, E. (2010)
Confronting multidrug-
resistanAcinetobacterbaumannii: a review. Int J
AntimicrobAgents.37: 102—-109.

Shakibaie, M.R. (2012) Antibiotic resistant pattern
and ESBL production among  Acinetobacter spp.
isolated from ICU of a hospital in Kerman, Iran
Antibiotic Resist. Infect. Control. 1: 1-8.

Feizabadi, M.,Fatollahzadeh, B.,Rasoolinejad,
M.,Aligholi, M.,Soroush ,S.Mohammadi, S. (2008)
Antimicrobial susceptibility patterns and distribution
of blaOXA genes among Acinetobacter spp. isolated
from patients in Tehran hospitals. J.pn .J. InfectDis.
61:274-278.

Soroush, S.,Haghi-Ashtiani, M.T.,Taheri-Kalani,
M.,Emaneini, M.,Aligholi, M.,Sadeghifard, N.(2010)
Antimicrobial resistance of nosocomial strain of



LJ.A.B.R, VOL. 4(1) 2014: 4-8

[28].

[29].

[30].

Acinetobacterbaumannii in  Children’s Medical
Center of Tehran: a 6-year prospective study. Acta
Med Iran.48:178-84.

Song, J.Y., Lee, J., Heo, J.Y. (2008) Colistinand
rifampicin  combination in the treatment of
ventilator-associated ~ pneumonia  caused by

carbapenem-resistant Acinetobacterbaumannii. Int.J.
Antimicrob Agents .32:281-4.

Shali, A.K. (2012) Identification of multidrug-
resistant genes in Acinetobacterbaumannii in
sulaimani city-kurdistan regional government of
Iraq. Asian Journal of Medical Sciences.4:179-183.

Banerjee, G., Singh,M., and Goel, N. (2005)
Characterization of Acinetobacterfrom clinical
isolates at Gandhi memorial and associated hospitals,
Lucknow. J. Commun. Dis. 37: 30-34.

[31].

[32].

[33].

ISSN 2250 - 3579

Prashanth, K., and Badrinath, S. (2006) Nosocomial
infections due to Acinetobacterspecies: Clinical
findings, risk and prognostic factors. Indian J. Med.
Microbiol. 24: 39-44.

Yau, W., Owen, R.J.Poudyal, A. (2009)
Colistinheteroresistance ~ in  multidrug-resistant
Acinetobacterbaumannii clinical isolates from the
western pacific region in the sentry antimicrobial
surveillance programme. J Infect. 58:138-144.

Knam, S. K.,Ji,Y. S., Ki, T. K., (2007) High rates of
resistance to colistin and Polymixin B in subgroups
of Acinetobacterbaumannii isolates from Korea. J.
AntimicrobChemother. 60:1163-1167.



