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Abstract: Transfer of infectious diseases through contaminated surfaces is confirmed in many epidemiological
studies. Present investigation aimed at investigating the role of cell phones in the transfer of multiple drug
resistant staphylococci from different population groups. The sampling was carried out at different intervals
of time, plating was done on selective and general isolation media. Characterization of isolates was carried out
following the standard methods. Antibiotic sensitivity profile of 4 staphylococcal isolates revealed them as
resistant for all the antibacterial antibiotics tested especially Methicillin and Vancomycin. These results clearly
indicated the emergence of cell phones as carrier of multiple drug resistant staphylococci and posing a threat
as cell phones become carriers of antibiotic resistant bacterial pathogens.
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INTRODUCTION

Today cell phones have becoming one of the
indispensable accessories of professional and social life.
85% of Tele communication users in India depends on
the cell phones and these cell phones have been
identified as one of the media by which bacterial
pathogens specially resistant S. aureus can be transmitted
[1, 2]. These pathogens pass from contaminated hands
and skin of the users through which there is exchange of
pathogens between the users. Cell phones are found to be
more problematic compared to other fomites and are
difficult to disinfect.

The present investigation aimed at screening
bacterial pathogens and their antibiotic resistance
from cell phones used by different groups of
populations like students, faculty members of college,
doctors, nurses, patients from hospitals and recharge
centers.

MATERIALS AND METHODS

Sampling: Twenty Samples were collected randomly from
different population groups of different environments
where handling of cell phones would be more frequent
and chances of transfer of pathogens would be fairly
high. Collection of samples from cell phones was carried
out by swabbing the cell phone surfaces on back and

front by swabs immersed in sterile saline tubes [3].
Samples were processed immediately after collection for
isolation of bacterial pathogens.

Isolation of Bacterial Pathogens: The swabbed samples
were serially diluted up to 10~ and plated by pour plate
technique on selective media like Salmonella Shigella
agar, EMB agar and MacConkey's agar and Nutrient agar.
The produced colonies were picked and identified by the
cultural and biochemical characteristics. All the test
isolates were inoculated on blood agar medium and
incubated at 37°C for 24 hours. Alpha, beta and gamma
hemolysis was observed [4-8].

Screening for Antibiotic Resistance: Kirby-Bauer
antibiotic sensitivity assay [9] was followed for testing
the antibiotic susceptibility of the selected isolates based
on their characterization studies. Different antibiotics like
Methicillin, Vancomycin, Chloramphenicol, Erythromycin,
Ampicillin and Penicillin (at 10 micro gram concentrations)
were used [10, 19] since all these were found to be
effective antimicrobial antibiotics [12]. Broth cultures of
test bacterial isolates were swabbed on solidified nutrient
agar media with sterile swabs. The antibiotic discs were
placed at equidistance on the agar surface and plates were
incubated at 37°C for 24 hours. The sensitivity or
resistance was assed by measuring the zone of inhibition
in mm.
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Table 1: Screening for antibiotic resistance

Isolates Number

S No. VM M P EM A SM
1 SRG1 RESISTANT RESISTANT RESISTANT 12mm 16mm 14mm
2 SRG2 RESISTANT RESISTANT RESISTANT 14mm RESISTANT 10mm
3 SRG3 RESISTANT RESISTANT RESISTANT RESISTANT RESISTANT 10mm
4 SRG4 RESISTANT RESISTANT RESISTANT RESISTANT RESISTANT 10mm
RESULTS as resistant to all the Methicillin, Vancomycin,
Erythromycin, Ampicillin and Penicillin tested
Sampling: Totally 26 isolates were recovered including 4 except for Streptomycin, where 10mm zone of
isolates belonging to the genus staphylococci with beta inhibition was observed. The results of antibiotic
hemolysis on blood agar. sensitivity tests clearly indicated these isolates
as  multiple drug resistant isolates  even

Screening for Antibiotic Resistance:
disc diffusion for all the 4

Kirby-Bauer
isolates revealed them

Fig. 1: Isolated Staphylococci Colonies

Fig. 2: Microscopic View (2000X)
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resistant to Methicillin and Vancomycin (Table 1 and
Fig. 1).
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Fig. 3: Vancomycin and Methicillin Resistant Staphylococci Colonies

DISCUSSION

Antibiotic resistance and its transfer is becoming an
emerging trend in countries like India. Hospitals sewage
plays an important role in transferring drug resistant flora
[11] but the present study revealed the active role of cell
phones also as carriers in transmitting the antibiotic
resistant bacteria.

In the past few years occurrence of drug resistant
bacteria in hospital source is increasing in an alarming
rate causing problems in antimicrobial therapy [16].
Emergence of Methicillin resistant S. aureus (MRSA) [19]
bacteria has increased the risk of hospital acquired
infections [18].

In the present study concentrating the collection of
samples from public places like mobile recharge centers
revealed the presence of staphylococci and these isolates
were resistant to almost all the tested antibacterial
antibiotics [20]. Although the cell phones are usually
stored in bags or pockets, they are handled frequently
and held close to the face.

The use of cell phones often occurs in hospitals, by
patients, visitors and health care workers and this is one
environment where hospital-associated infection is most
prevalent. Also, travelers who go to low-income countries
where potable water and good sanitation are limited are
exposed to the risk of contracting infections because
these individuals carry phones and the potential of such
accessories in the spread of bacterial infection is not yet
clear. In the present work, 26 bacterial colonies were
isolated as follows; 19 Gram positive cocci, 7 Gram
negative bacilli and 4 Gram positive bacilli. Four out of 19
Gram positive cocci were showing drug resistance to
Methicillin, Vancomycin and Chloramphenicol in the
concentration of 10mg.
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Staphylococci were found to be the prominent
bacteria, recovered from cell phones along with Gram
negative bacterial isolates. It was found to be resistant for
highly selective drugs for Gram positive bacteria like
Methicillin and Vancomycin.

REFERENCES

Sherein, I., F.Y. Abd El-Moez, Ahmed, K.B. Khalil
and Omaima H. Ezzo, 2011. Detection of Methicillin
Resistant S. aureus Gene (mec-A) in Egyptian Equine
Isolates Causing Toxic Shock Syndrome.
International Journal of Microbiological Research,
2: 74-78.

Rubinovitch, B. and Pittet, 2001. Screening of MRSA
in endemic hospital. Journal of Hospital Infections,
47(2): 9-18.

Duramz, B., R. Duramz and K. Sahin, 2000. MRSA
from nosocomial strain and community infection.
Journal of Infectious Disease, 4: 325-329.

Saikat Basu, Debasrita Chakraborty, Subrata Kumar
Dey and Satadal Das, 2011. Biological Characteristics
of Nosocomial Candida tropicalis Isolated from
Different Clinical Materials of Critically Ill Patients at
ICU. International Journal of Microbiological
Research, 2: 112-119.

James, G. and Natalie Sherman Cappuccino, 1999.
Microbiology laboratory manual. Benjamine
/Cummings Publication. 4" Edition, pp: 27-75.
Sopehri, G., N. Talebizadeh, A. Mirzazadeh, T.R. Mir-
shekari and E. Sepehri, 2009. Bacterial Contamination
and Resistance to Commonly Used Antimicrobials of
Healthcare Workers' Mobile Phones in Teaching
Hospitals, Kerman, Iran. American Journal of Applied
Sciences, 6: 693-697.



10.

11.

12.

13.

Intl. J. Microbiol. Res., 3 (3): 163-166, 2012

Duquette, R.A. and T.J. Nuttall, 2004. Methicillin-
resistant Staphylococcus aureus in dogs and cats:
an emerging problem. Journal of Small Animal
Practice, 45: 591-597.

George M. Carlone, Manuel J. Valadez and
M. John Pickett, 1983. Methods for
Distinguishing Gram-Positive from Gram- Negative
Bacteria. Journal  of  clinical Microbiology,
6: 1157-1159.

Aneja, K.R., 1996. Experiments in microbiology,
2nd edition. pp: 131-181.

Fitzgerald, J.R., D.E. Sturdevant, S.M. Mackie,
S.R. Gill and J.M. Musser, 2001 Evolutionary
genomics of Staphylococcus aureus: insights into
the origin of Methicillin-resistant strains and the
toxic shock syndrome epidemic. Proc Natl Acad Sci
U S A. 98: 8821-8826.

Akinyemi, K.O., A.D. Atapu, O.0. Adetona and
A.O. Coker, 2009. The potential role of mobile phones
in the spread of bacterial infections. Journal of Infect
Dev. Ctries, 3: 628-632.

Bauer, A.W., W.M.M. Kirby, J.C. Sherris and
M. Turck, 1966. Antibiotic susceptibility testing by a
standardized single disk method. Amer. J. Clin.
Pathol., 45: 493-496.

Hiramatsu, K., 1997. MRSA clinical strain with
reduced vancomycin resistant. Journal of
Antimicrobial Chemotherapy, 40: 135-136.

166

14.

15.

16.

17.

18.

19.

20.

Murugan, S.R., Bakkiya Lakshmi, P. Uma Devi and
K.R. Mani, 2011. Prevalence and Antimicrobial
Susceptibility Pattern of Metallo B Lactamase
Producing Pseudomonas aeruginosa in Diabetic Foot
Infection. International Journal of Microbiological
Research, 1: 123-128.

Boyce, J.N., 2008. Increase in prevelences of MRSA.
Journal of Hospital Infections, 3: 639-642.

Feriene and David, 2009. Cell phone a medium of
transmission of bacterial pathogens. Science
Publications, 1: 69-72.

Rajalakshmi and V. Amsaveni, 2012. Antibiotic
Susceptibility of Bacterial Pathogens Isolated from
Diabetic Patients.International Journal of
Microbiological Research, 3: 30-32.

Cuny, C., A. Friedrich, S. Kozytska, F. Layer,
U. Niibel, K. Ohlsen, B. Strommenger, B. Walther,
L. Wieler and W. Witte, 2010. Emergence of
methicillin-resistant Staphylococcus aureus (MRSA)
in different animal species. International Journal of
Medical Microbiology, 300: 109-117.

Mohankumar, A. S. and Tamil Selvi, 2012. Antibiotic
Pattern of Methicillin Resistant Staphylococcus
aureus Isolated from Chronic Wound of Fisherman
Community. International Journal of Microbiological
Research, 3: 109-116.

Sowah, Pushpa devi, Arthi chandha and Sita
Marhotra, 2009. Cell phones a modern stay house for
bacteria. JK Science Journal, 11(3): 127-129.



