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Abstract: Infections caused by drug resistant microorganisms result in significant increase in mortality, morbidity and 
cost related to prolonged treatments. To check the virulence and sensitivity towards drugs, a brief knowledge of culture 
conditions and nutritional requirements are needed. This study includes the culture optimization and nutritional 
evaluation of the Acinetobacter baumannii under different pH, media components and also the effect of different drugs. 
Intra & extracellular extracts obtained from the culture proved very good response against other virulent pathogens, thus 
a controlled culturing under strict observations can lead to an innovative antimicrobial components to be used as health 
care drug in future. 

Keywords: Acinetobacter baumannii, antimicrobial activity, MIC, E. coli, S. aureus, C. albicans MRSRA 1102 MH. 

Introduction: 
We may soon be facing the end of the “antibiotic era”. The 
initial and seemingly unstoppable success of antibiotics, 
the fruit of human ingenuity, has been countered by an 
escalation of resistance mechanisms in bacteria. This crisis 
has been described as an “unwinnable war”. The statics 
compiled as a result of surveillance efforts illustrate the 
emergency of many genera of bacteria that are resistant to 
antibiotics [5, 6]. The genus Acinetobacter epitomizes this 
trend and deserves close attention. Acinetobacter spp. 
display mechanisms of resistance to all existing antibiotic 
classes as well as a prodigious capacity to acquire new 
determinants of resistance [2] A. baumannii is a non-
fermentative, Gram negative, non motile, oxidase negative 
bacillus, whose natural reservoir, still remains to be 
determined. Nevertheless, it is found in many health care 
environments and is a very effective human colonizer in 
the hospital. The combination of its environmental 
resilience and its wide range of resistance determinants 
renders it a successful nosocomial pathogen [15]. There are 
reports of MDR A. baumannii from hospitals in Europe, 
North America, Argentina, Brazil, China, Taiwan, Hong 
Kong, Japan, and Korea and from areas as remote as Tahiti 
in South Pacific [1, 7, 10-14, 16, 18-19]. These MDR strains often 
spread to cause outbreaks throughout entire cities, 
countries and continents [1, 3, 9, 17]. It is often difficult to 
distinguish between infection and colonization with A. 
baumannii [8].  
 
Materials and Methods: 
Preserved pure culture of MRSRA 1102 MH was obtained 
from MRD LifeSciences, Lucknow and maintained by 
repeated sub culturing of the culture. 
 
For study of growth kinetics of the culture, an indirect 
measurement of growth was performed by recording 
optical density (600 nm) of the culture at every hour after  
 

 
inoculating in sterile nutrient broth. Culture conditions of 
the isolate MRSRA 1102 MH was optimized under different 
pH, metal ions and media components. To see the effect of 
different elicitors, isolate was inoculated in separate (20 
ml each) test tubes having sterile nutrient broth 
supplemented with varying concentrations of elicitors and 
different pH. Growth was recorded in terms of turbidity in 
the culture media after incubation.  
 
For screening of bioactive antimicrobial compounds, 
intracellular (methanol) and extracellular (chloroform) 
extracts were selected against E. coli, P. aeruginosa and S. 
aureus. Extracts were obtained by solvent extraction, 
concentration of the compounds followed by dissolving in 
DMSO.  Obtained compounds were loaded (30 µl each) into 
wells of plates containing test microorganisms along with 
positive and negative control. Further, extraction of 
antimicrobial compounds was performed at different pH 
and the compound recovered was screened against the 
pathogens. For screening of the compound at different 
parameters, before loading into wells, extracts were 
treated for 30 minutes at different temperatures (i.e. 10, 
20, 30, 40, 50, 60, 70, 80, 90, 100, and 121 0C). Minimum 
inhibitory concentration of the compound was determined 
by agar plate gradient method against all the pathogens. 

Results: 
Multi drug resistant isolate MRSRA 1102 MH colonies 
were smooth, elevated with entire margins. Colonies 
appear in Greenish to bluish in color on nutrient agar 
medium. After staining and observing under optical 
microscope, bacterial cells were found coccobacilli, which 
is a characteristic of Acinetobacter species. Growth 
Kinetics of the culture was observed and after 6 hrs. of 
inoculation, a sharp increase in growth was recorded and 
it was stabilized after 14 hrs.  

 

ISSN NO- 2230 – 7885 
     CODEN JPBSCT 
 
      

Research article 



 Mishra et. al. / JPBMS, 2011, 12 (16) 

2                                                                                                     Journal of Pharmaceutical and Biomedical Sciences (JPBMS), Vol. 12, Issue 12 

Figure 1: Plate containing pure colonies of MRSRA 1102 MH. 

 

Figure 2: Screening of MRSRA 1102 MH against various drugs. 

 
  
Figure 3: Growth kinetics of culture MRSRA 1102 MH. 

 
 
When pure colonies were inoculated in sterile media 
having different pH, maximum growth was recorded when 
pH was slightly alkaline. 
 
During optimization of the culture conditions of the 
isolate, various media components, elicitors were selected 
and tested. Among all following parameters was found 
optimum for the better growth and higher pigmentation of 
the culture. 

Figure  4: Effect of different pH on the growth of MRSRA 1102 MH 

 
 
 

Figure 5: Antimicrobial activity of intra & extra cellular extracts of 
MRSRA 1102 MH against various pathogens. 

 
 
Discussions: 
Acinetobacter boumanii is an opportunistic human 
pathogen that presents a potential risk of severe infections 
for patients who are compromised or suffer from 
polymicrobial infections. Thus, the simple presence of this 
bacterium is not sufficient for establishment of an 
infection, which is thus related to the clinical status of 
colonized host. Eurthermore, the nature of the factors 
affecting the virulence of this bacterium is not fully 
understood [4]. A greenish or bluish pigmentation was 
observed when the isolate was grown on nutrient agar 
medium (Fig. 1 & 2). At different pH conditions the 
optimum growth was pH 7.5 and no growth was obtained 
at pH 4.0 & 4.5 (Fig. 4). Bioactive compound (intracellular 
and extracellular extract) from bacteria was screened 
against different test organisms. Data revealed showed 
that intracellular extract was much better against all the 
pathogens than that of extracellular extracts (Fig. 5). The 
MIC obtained against E .coli, S. aureus, and P. aeruginosa 
are 105.7µg/ml, 100µg/ml and 94.2µg/ml respectively. 
 
Conclusion: 
Morphological, physiological and biochemical 
characteristics of our culture MRSRA 1102 MH resembles 
with a super resistant pathogen Acinetobacter baumannii 
which is a opportunistic enemy for those people suffering 
from prolonged treatments. Our data reveals how to 
cultivate and resist the pathogen under biotic and abiotic 
conditions. Also, this pathogen proved a strong 
antimicrobial activity against various bacterial and fungal 
pathogens even in its very low concentrations. Another 
very effective drug could be obtained under strictly 
monitored conditions, from this isolate that will be highly 
effective against most of the pathogens. 
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