
 

 

  

 
 

   

   

ABSTRACT 

In the present study the following bacterial species were isolated and identified from Intensive Care Unit / Intensive Critical Care Unit of Thanjavur 
Medical College Hospital (TMCH), Thanjavur. Totally five species of bacteria were isolated and identified based on colony morphology, Gram 
staining and biochemical studies. The identified bacteria namely Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli,Staphylococcus 
aureus and Serratiamarcensis spp. All the organisms were tested against antibiotic sensitivity test, the three commercially available common 
antibiotic discs like Ciproflaxacin, Penicillin G and Streptomycin were used all the organisms were sensitive. Thus, it promotes the treatment against 
the original pathogen and reduces the consumption of wide spectrum of antibiotic which in turn reduces the consumption of wide spectrum of 
antibiotic which in turn reduces a wide spectrum of side effects and thus save the humans from the lower extremity amputations in time. 

 
 

Research Article

STUDIES ON BACTERIAL POPULATION IN INTENSIVE CARE UNIT OF THANJAVUR MEDICAL
COLLEGE

TAMIZHAZHAGAN V.1, ASHOK K.*, RAJESH S.1
1Department of Zoology, Rajah serfoji Government College, Thanjavur, Tamil Nadu, India, 2PG and Research Department of Zoology,

Presidency College, Chennai 600005, Tamil Nadu, India.
Email: ashok1984biotech@gmail.com

Received: 22 August 2014, Revised and Accepted: 10 September 2014

 

Keywords: Biochemical studies, Antibiotics and antibiotic sensitivity test. 

 

INTRODUCTION 

The widespread use of antibiotics both inside and outside of 
medicine is playing a significant role in the emergence of resistant 
bacteria [6]. Although there were low levels of preexisting 
antibiotic-resistant bacteria before the widespread use of antibiotics 
Caldwell and Lindberg (2011) [2]. Evolutionary pressure from their 
use has played a role in the development of multidrug resistance 
varieties and the spread of resistance between bacterial species 
Hawkey and Jones (2009) [7]. In some countries, antibiotics are sold 
over the counter without a prescription, which also leads to the 
creation of resistant strains. In human medicine, the major problem 
of the emergence of resistant bacteria is due to misuse and overuse 
of antibiotics by doctors as well as patients WHO (2002) [22]. Other 
practices contributing towards resistance include the addition of 
antibiotics to livestock feed [5]. Household use of antibacterial in 
soaps and other products, although not clearly contributing to 
resistance, is also discouraged (as not being effective at infection 
control) [3]. Also unsound practices in the pharmaceutical 
manufacturing industry can contribute towards the likelihood of 
creating antibiotic-resistant strains [4]. 

Certain antibiotic classes are highly associated with colonization 
with "superbugs" (highly antibiotic resistant bacteria) compared to 
other antibiotic classes. The risk for colonization increases if there is 
a lack of sensitivity (resistance) of the superbugs to the antibiotic 
used and high tissue penetration, as well as broad-spectrum activity 
against "good bacteria". In the case of MRSA, increased rates of 
MRSA infections are seen with glycopeptides, cephalosporin and 
especially quinolones[15]. In the case of colonization with 
Clostridium difficile the high risk antibiotics include cephalosporins 
and in particular quinolones and clindamycin [17]. 

The volume of antibiotic prescribed is the major factor in increasing 
rates of bacterial resistance rather than compliance with 
antibiotics[13]. A single dose of antibiotics leads to a greater risk of 
resistant organisms to that antibiotic in the person for up to a year [4]. 

Inappropriate prescribing of antibiotics has been attributed to a 
number of causes, including: people who insist on antibiotics, 
physicians simply prescribe them as they feel they do not have time 
to explain why they are not necessary, physicians who do not know 
when to prescribe antibiotics or else are overly cautious for medical 
legal reasons. For example, a third of people believe that antibiotics 
are effective for the common cold [11, 12]. 
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organisms. Several attempts were directed to find out the causal 
agent of wound and their eradication by antibiotic therapy in man 
[13, 14]. Specific causal agents of other infectious diseases of 
humans were diagnosed. Penicillin was the first antibiotic 
discovered for the treatment of bacterial infection and its 
indiscriminate use causes emergence of resistant organisms. 
Currently some important organisms are developing resistance 
rapidly, including those that cause skin and bloodstream infections, 
S. aureus [15]. 

In recent years most of the organisms get resistant power against 
most of the antibiotics. World health organization recently reported 
the nosocomial infection is mainly causing most of the disease. 
Recently Mycobacterium tuberculosis bacterial strains get resistant 
power against antibiotics. So in the present investigation justifiably 
planned with following objectives:  

Clinical sample were collected from ICU / ICCU Thanjavur Medical 
College Hospital (TMCH), Thanjavur, Isolation and identification of 
bacteria from the open plate method and to study the antibiotic 
sensitivity test against isolated organism by using Kirby Bauer 
method. 

MATERIALS AND METHODS 

Sample collection 

In the present study isolate and identify the bacterial population in 
Intensive Care Unit / Intensive Critical Care Unit. To study the 
bacterial population the samples were collected from Thanjavur 
Medical College Hospital (TMCH). For the sample collection nutrient 
agar plates were used by open plate method at different time 
intervals in Intensive Care Unit / Intensive Critical Care Unit. The 
transport media also used to collect the sample by swab the internal 
things like equipments and patient beds, bed seat etc. After sample 
collection the samples were brought to the laboratory immediately 
and kept in 37°

For bacteriological analysis, samples were pipette out in the 1

 C for further analysis. 

Isolation of bacteria  

st test 
tube containing 9 ml sterile distilled water from transport media. 
The 1 ml of diluted sample was serially diluted to the following 
dilution factors such as 10-6, and 10-7. The 0.1 ml of diluted sample 
was taken from each dilution factor the 1 ml of diluted sample was 
taken from each dilution factor (10-6 and 10-7). The aerobic 
heterotrophic bacteria were enumerated in nutrient agar by serial 
dilution of the sample, followed by the conventional spread plate 
method of Saha et al., 1995[14]. Aeromonas sp. and Pseudomonas sp. 
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were similarly enumerated on Aeromonas Isolation Medium Base 
and Pseudomonas Isolation Agar, respectively. All the bacteriological 
media were used Himedia aboratories Ltd product. After 
inoculation, the Petri dishes containing the culture media were 
incubated at 37℃for 48 hrs. The populations of bacteria were 
expressed in terms of cfus/ml (colony forming units) in water, 
Arithmetical means from three Petri dishes for each dilution were 
used in the study. 

Transport media  

Weighed Peptone 3 g, NaCl2 5g, and then dissolved in 1000 ml of 
distilled water. Adjust the pH of the medium 7.0 (using 1 N NaOH or 
1% HCl sterilized medium) by autoclave at 121°

S. No. 

C, 15 lbs pressure for 
15 minutes [18, 21]. 

Identification of bacteria 

The isolated organisms were subjected into various physiological 
and biochemical test. The isolated organisms were characterized by 
Gram staining technique and the organisms were confirmed by 
Joseph et al., 1996 [8] and the biochemical tests were carried out 
according to the method of Koneman et. al., 2005 [17]. 

Antibiotic sensitivity test by disc diffusion method 

The above identified bacterial colonies were study the antibiotic 
sensitivity test. The strains are following commercially available 
antibiotic discs used for the Antimicrobial sensitivity studies. The 
test was carried out by disc diffusion method on Muller Hinton Agar 
medium (MHA) following the method of NCCLS, 1999[16]. 

RESULT AND DISCUSSION 

Isolation and identification of bacteria 

In the present study the following bacterial species were isolated 
and identified from Intensive Care Unit / Intensive Critical Care Unit 
of Thanjavur Medical College Hospital (TMCH), Thanjavur. Totally 
five species of bacteria were isolated and identified based on colony 
morphology, gram staining and Biochemical studies. The identified 
bacteria namely Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Escherichia coli,Staphylococcus aureus and Serratiamarcensis spp., 
(Table-1). 

Aerobic Gram negative bacilli are common in mixed infections with 
Proteus sp., Escherichia coli, Klebsiella and Enterobacter sp., being 
isolated most often. It was found to be true in this study also and the 
mixed growth was noticed in 5 cultures (12.1%). Klebsiella and 
Escherichia coli and Pseudomonas and Klebsiella showed mixed 
growth. However, the common inhabitant of the pus, proteus sp., was 
absent among the isolates. Mixed growth was obtained rarely, only 
in 5 cultures among the eight positive samples, this was found to be 
a deviation from the earlier works, in which mixed growth was 
frequently present and more often than single incidence[10]. Similar 
studies were observed by [7,9,1]. 

 

Table 1: Isolation and identification of bacteria from sample 

Organisms 
1 Klebsiella pneumonia 
2 Escherichia coli, 
3 Staphylococcus aureus 
4 Serratiamarcensis 
5 Pseudomonas aeruginosa 

 

Table 2: Antibiotic sensitivity test by using Ciprofloxacin 

S. No. Organisms Zone of inhibition in mm 
1 Klebsiella pneumonia 14 
2 Escherichia coli, 29 
3 Staphylococcus aureus 42 
4 Serratiamarcensis 37 
5 Pseudomonas aeruginosa 35 

 

Table 3: Antibiotic sensitivity test by using Penicillin G 

S. No. Organisms Zone of inhibition in mm 
1 Klebsiella pneumonia 20 
2 Escherichia coli, 14 
3 Staphylococcus aureus 26 
4 Serratiamarcensis 5 
5 Pseudomonas aeruginosa 14 

 

Table 4: Antibiotic sensitivity test by using Streptomycin 

S. No. Organisms Zone of inhibition in mm 
1 Klebsiella pneumonia 17 
2 Escherichia coli, 22 
3 Staphylococcus aureus 25 
4 Serratiamarcensis 35 
5 Pseudomonas aeruginosa 17 
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Fig. 1: Antibiotic sensitivity test 
 

Antibiotic sensitivity test  

After incubation period, the plates were examined, and the results 
were observed as zone of inhibition in mm. In antibiotic sensitivity 
test, three commercially available common antibiotic discs like 
Ciproflaxacin, Penicillin G and Streptomycin were used. Most of the 
organisms were sensitive like Klebsiella pneumonia, Escherichia coli, 
Staphylococcus aureus Serratiam arcensis and Pseudomonas 
aeruginosaare sensitive to all three antibiotics and clear zone was 
formed respectively 14-20 mm, 14-29 mm, 25-42 mm, 5-35 mm and 
14-35 mm (Table-2, 3, 4 and Fig. 1). Comparable activities were also 
observed in Ashok and Jayaprash, 2012 [23]  

In these cases, the implementation of standard principles for 
preventing hospital – acquired infections will result in the prompt 
eradication of the outbreak. In other hospitals, infections have 
become endemic, and the clinical and microbiological epidemiology 
of these infections remain obscure [19, 18, 20, 22] 

CONCLUSION 

These studies will be very much helpful in designing many novel 
drugs for the beneficial values of human lives. 
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