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Isolated had the ability to form biofilms and were resistant to almost all the antibiotics tested.
Plastic tube supported the formation of biofilms more than glass test tubes.
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INTRODUCTION

Acinetobacter sp. are gram negative aerobic coccobacilli and are generally harmless
organisms with the ability to persist in the hospital environment for prolonged periods.
Although colonization of patients is common, this organism is a major cause of clinical

infection, especially in the immunocompromised patients and those in intensive care units.
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Acinetobacter baumannii is the major species responsible for the infections in humans,
causing pneumonia, endocarditis, meningitis, wound and urinary tract infection (Ayan et al,
2002). Acinetobacter spp. are commonly found as major contaminants of the environment.
The recent development of drug resistance among these organisms has rendered the current
antibiotics ineffective (Meritxell et al, 2012).

Biofilm formation is an ability possessed by many bacteria and such organisms are generally
highly resistant to environmental stresses. Acinetobacter baumanii has also been found to
produce biofilms and cause infections associated with medical devices, e.g., vascular
catheters, cerebrospinal fluid shunts, foley catheters etc. (Dheepa et al, 2011). The drug
resistance exhibited by the organism has been shown to be due to the ability of the organism
to produce biofilms (Srinivasa Rao et al, 2008).

Multiple drug resistance is the ability of microorganisms to resist certain antibiotics and A.
baumanii possess this ability to a high extend. This is one another reason why this organism
is feared in hospitals (Enoch et al, 2008). As such Colistin and Tigercycline remains the only
two antibiotics mainly used against this pathogen and resistance is slowly developing against
Tigercycline (Dizbay et al, 2008). This study is designed to find out the extend of biofilm
formation and the multiple drug resistance in the organism. Also we aim to find if this
extracellular polysaccharide adheres more on plastic or glass.

MATERIALS AND METHODS

Sample Collection

The samples were collected from KMCH, Coimbatore. Swabs taken from ICU patients in
various departments was used to isolate the bacteria. Twenty Acinetobacter baumanii
samples were isolated.

Culture
The samples were cultured on Brain Heart Infusion agar (Dror Marchaim et al, 2007) and
MacConkey agar plates and incubated for 24 hours at 37°C.

Phenotypic Characterisation

The phenotypic characterisation was done by Gram’s staining and biochemicals testing.
IMVIC, Catalase, Oxidase, Glucose fermentation and Lactose fermentation was done and
incubated for 24 hours at 37°C ( Prashanth et al, 2000).

WWW.Wjpr.net Vol 3, Issue 8, 2014. 373




Hena et al. World Journal of Pharmaceutical Research

Antibiogram

Twenty four hour culture of Acinetobacter baumanii was swabbed on Muller Hinton agar
plates and antibiotic discs were placed on the plates and incubated for 24 hours at 37 °C. The
discs used were Ticarcillin, Ceftazidime, Imipenem, Gentamicin, Amikacin and

Ciprofloxacin (Imane M’hamedi et al, 2014).

Biofilm Detection
Biofilm formation is the ability of certain bacteria to produce an extracellular polysaccharide,
thus facilitating attachment and matrix formation (Dheepa et al., 2001).

1) Congo Red Assay

Congo red agar plates prepared using 50gm/I sucrose, 37gm/l Brain Heart Infusion agar and
20gm/l agar. These were sterilised and 0.8gm/I sterilized Congo red stain was added to the
media after it has cooled down to 55°C ( Yasmeen Taj, 2012) and the samples isolated on

MacConkey or Brain Heart Infusion agar were inoculated onto the media and incubated.

1) Tube Assay

Acinetobacter baumanii culture was inoculated into sterile Brain Heart Infusion broth tubes
and incubated for 48 hours at 37°C. The tubes were then drained and washed with Phosphate
Buffer Saline. Further the tubes were kept for drying at room temperature and 4% Crystal
Violet solution was added through the sides of the tube and decanted. The tubes were dried
and biofilm formation studied (Mathur et al, 2006).

Comparing the Biofilm Production on Different Materials

A. Baumanii was inoculated into test tubes made of glass and tubes made of plastic
containing 5 ml of sterilized Brain Heart Infusion broth. The tubes and incubated at 37°C for
48 hours. After incubation, the tubes were decanted, washed with Phosphate Buffer Saline
and air dried. Staining was done using 4% Crystal Violet solution and the biofilm formation
was observed in the tubes (Nadia Kazemi Pour et al, 2011).

RESULT AND DISCUSSION

Culture

Well isolated colonies of the organism were obtained as the organism grew well on all the
media used. It showed faint pinkish taint on Mac Conkey agar (Lahiri et al, 2004) and creamy

colour colonies on Brain Heart Infusion agar.
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Phenotypic Characterisation

Strain Methyl Voges . . Glucose Lactose
No. Indole Redy Proslgauer Citrate | Catalase | Oxidase Utilisation | Utilisation
Abl - - - + + - + +
Ab2 - - - + + - + +
Ab3 - - - + + - + +
Ab4 - + -- + + - + +
Ab5 - - - + + - + +
Abb6 - - - + + - + +
Ab7 - - - + + - + +
Ab8 - - - + + - + +
Ab9 - - - + + - + +
Abl10 - - - + + - + +
Abll - - - + + - + +
Ab12 - - - + + - + +
Abl3 - - - + + - + +
Abl4 - - - + + - + +
Abl5 - - - + + + n
Abl6 - - - + + - + +
Abl7 - - - + + - + +
Ab18 - - - + + - + +
Ab19 - - - + + - + +
Ab20 - - - + + - + +

The isolated strains were negative for Indole,VP but positive for Citrate. Except one strain all
others gave negative result for MR. They showed negative for oxidase and positive for
catalase. The samples utilized glucose and lactose but did not ferment them.

Antibiogram
Most of the strains were resistant to most of the antibiotics used except Imipenem or
amikacin.
Ticarcillin | Imipenem | Gentamicin | Amikacin | Ciprofloxacin
STRAIN | Zone dia. | Zonedia. | Zonedia. | Zone dia. Zone dia.
NO. (in mm) (in mm) (in mm) (in mm) (in mm)
RIIlS|R|JI|S|R|I|S|RJI|S|R|I|S
Abl - |-l -1100-]-1-1-1-1-1-1-1-1-1-
Ab2 R R
Ab3 -|-1-]210|-| - | -]- - - -] -] -
Ab4 - -2 9 |- - |- ]-|213|-|-]18] - | - | 23
Ab5 - -l -9 -l -l
Ab6 - - - - -l -l - - -s -] - -
Ab7 - - - |20 -] - | - - - (- - -] - -
Ab8 - -l -112--|-1-1-1-1-118]9 |- -
Ab9 R
Abl0 - - - - - -]
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Ab1l |- [-[-Jwl-]-T-T-T-T-T-T-T7T-T1-7 -
Ab12 |- |- -8 |- -|-1-1-1-1-1-1-71-7]-+-
Ab13 | - |- | - (12 |- - - -] -Jw&[-[-]-1-7-
Abla | - |- -Jwo]-|-[-1-]-TJwl[-][-]-1-71-
Abls | - [-| - Jwo|-[--1-1T-1-1-T-1-71-7-=-
Ab16 | - |- | - [10]-|-[-]-]-TJwl|[-][-]-1-71-
Abl7 | - |- - 2|-|---Twa|-[-]-T1a]-7]-
Ab18 | - |- | - |1 |-| - [ -] -]13|-[-[15] - |- -
Abl9 | - |- - | -|-J1a| -]-]13|w&3[-[-1a]-7]-
Ab20 | - |- | - |- -[-]-T8Jw|[-]-]-1-7-

The organism was found to be Multiple Drug Resistant. Most of the strains showed resistance
to all the antibiotics except Gentamicin and Amikacin. Only some showed sensitivity to

Imipenem and Ciprofloxacin. Only one strain was sensitive to Ticarcillin.

Biofilm Detection Using Tube Assay

All the samples tested produced biofilm which, after staining was visible as a layer on the
walls and bottom of the tube (Anagha Kinikar et al, 2014) and not as a ring in the middle.
Though all the samples produced biofilms, the strength of the biofilm varied between the

various samples.

STRAIN NO. | BIOFILM STRENGTH
Abl Very High
Ab2 Very High
ADb3 Very High
Ab4 Very High
ADb5 High
ADb6 Moderate
Ab7 Moderate
ADb8 Low
ADb9 Very High
ADb10 Very High
Abll High
Abl12 Very High
Abl3 Low
Abl4 Moderate
Abl15 Very High
Abl6 High
Abl7 Very High
ADbl18 Very high
Ab19 High
ADb20 Moderate

Most of the strains produce very strong biofilms. Only Ab8 and Ab 13 produced weak
biofilms. Ab6, Ab7, Abl4 and Ab 20 produced moderate biofilms whereas all the other
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strains produced strong biofilms. This proves that all A.baumanii possess the ability to
produce biofilms.

Comparing the Biofilm Production on Different Materials
The biofilm formation abilities of all the 20 isolates were determined on glass test tubes and
also tubes made of plastic and it was seen that the strains produced biofilms more heavily on

plastic than on glass (Nadia Kazemi Pour et al, 2011).

CONCLUSION

Acinetobacter species are among the most common causes of device related nosocomial
infection that results when the organism is able to resist physical and chemical disinfection.
Due to this focus has been shifted to the study of this organism worldwide. This study gives
significant insight to the nature and threat of Acinetobacter baumanii infections. The
emergence of Multiple Drug resistance is a global phenomenon (Anthony et al, 2008). This
poses danger to human health as the spread of drug resistance has risen uncontrollably. The
extensive nature of biofilm formation has been seen as one of the reasons for the emergence
of Multiple Drug Resistance (Rao et al, 2008). Hence in this study, the extend of Multiple
Drug Resistance in A.baumanii was checked. It was found that the pathogen was resistant to
almost all the antibiotics used. Similar results were obtained in case of biofilm production as
well. Different strains produced this extracellular polysaccharide in varying degrees of
strength. However the most significant result obtained was that biofilm formation is higher on
plastic surfaces than on glass. This finding is crucial as this shows that medical devices made
of plastic (eg. Catheters) have more chance to get colonized by the organism and thus spread
infection to the patient. This way it has also been proved that the material used for
manufacturing clinical equipments also plays a major role in determining the extend of
infection it can cause to the patient. Such analysis helps in controlling the spread of the

contaminant by taking extra care for those equipments which are more vulnerable.
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