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Abstract: A study was carried out between December and January 2013-2014. To identify bacteria associated
with mobile cell phones in a Hospital environment. This was with a view to determining the bacterial load and
their susceptibility pattern to some commonly-used antibiotics. Samples were collected from mobile cell phones
of staff, marketers and students in Khyber Teaching hospital Peshawar using aseptic swab technique. A total
of thirty-five mobile phones were randomly  sampled  from  the  following  study  groups:  10  University  staff,
12 marketers and 13 students. For each mobile phone, two sterile swabs moistened with normal saline were
rotated over the surface of both sides of the mobile phone and soaked in 10 ml peptone water. Bacteria were
counted using pour-plate technique while the bacterial isolates were identified using morphological and
biochemical techniques. The results showed that marketers, students and University staff had the overall mean
aerobic mesophilic bacterial counts of 5.25 x 10 , 4.48 x 10  and 2.50 x 10  cfu/ml respectively. Twenty-eight2 2 2

bacterial isolates belonging to four genera: Escherichia coli 7(25.0%), Staphylococcus aurous 15(53.6%),
Salmonella species 2(7.1%) and Klebsiella species 4(14.3%) were identified. Generally, S. aurous was the most
isolated with 15(53.6%) while the least was Salmonella species with only 2(7.1%). Antibiotic susceptibility
testing of the isolates indicated that S. aurous species had the highest susceptibility of 14(93.3%) against
cipfloxacin while Salmonella species had 1(50.0%) against augmentin whereas Klebsiella species had 1(25.0%)
each against gentamycin and streptomycin. On the other hand, Salmonella species was not susceptible to
gentamycin, perfloxacin and streptomycin each with 0(0.0%). Overall susceptibility was highest against
ciprofloxacin with 24(85.7%) while the least was recorded against gentamycin with 6(21.4%). The identified
bacteria have pathogenic potential and hence their presence on the cell phones surfaces could serve as a
source of cross-transmission of bacterial infections in the Hospital and its environment.
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INTRODUCTION They are stored in bags, pockets and they are handed

In Europe in 1982 global system for mobile users makes it a breeding place for transmission of
telecommunication was established. This system provided microorganism that causes disease in human beings [3, 4].
improved communications networks [1]. In current Researcher concluded that mobile phone constitute a
passage of time cell phone have become the most major health Hazard. Ten thousand of microbes living on
indispensable accessories of professional and social life. each square inch, they contain more number of bacteria as

frequently [2, 3] The regular use of mobile phone by.
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compared to man’s lavatory seat, the sole of a shoe or the They included Augmentin (3 µg), gentamycin (10 µg),
door handle. Microbiologist said the combination of amoxicillin (25 µg), perfloxacin (5 µg), ciprofloxacin (5 µg)
constant handling and the heat generated by the phones and streptomycin (3 µg).
creates a prime breeding ground for all sorts of
microorganisms   that   are  normally  found  on  our  skin. Disk Diffusion Method: Standardization of inoculum was
The human surface skin is constantly in contact with done according to Chesebrough (2000) while the
environmental microorganisms and become readily antibiotic susceptibility testing was carried out using
colonized by certain microbial species [5]. Cell phones disc-diffusion     technique     (Kirby-Bauer,    1996).   Here,
have been identified as one of the carriers of bacterial a loopful of a bacterial colony was picked and emulsified
pathogens [6]. The present study was aimed at in   a   Bijou  bottle  containing  3.0 ml  of   normal  saline.
investigate the bacterial contamination of mobile phones The turbidity was adjusted to the turbidity of barium
of students, marketers and staff in Khyber Teaching sulphate (0.5 McFarland standard). A cotton swab was
Hospital Peshawar and their susceptibility profile to some dipped into the suspension and the swab was pressed
commercially-available antibiotics. against  the   side  of  the  bottle  to  remove  excess  fluid.

MATERIALS AND METHODS of nutrient agar and allowed to dry for five minutes after

Sample Collection: The research study was conducted in disc from its pack and gently pressed onto the agar
Microbiology    Laboratory    at   Kohat   University of surface.   The  plates  were  finally  incubated  at  37°C  for
science and technology between December and January 24 hours. After incubation period, the diameter of zone of
2013-2014. A total of Thirty five (35) mobile phones were inhibition     was    m easured    with   the   help   of   scale.
randomly    sampled from   the  following  study  groups: The results were recorded and interpreted on the basis of
10 University staff, 12 marketers and 13 students. A sterile Clinical and Laboratory Standards Institute guidelines [8].
cotton swab was used. The targeted phone was swabbed
over its surface after which the swab was put quickly into RESULTS AND DISCUSSION
its container and sealed. The cotton end was aseptically
cut off and soaked in 10 ml of peptone water labelled with Table 1 shows the overall mean aerobic, mesophilic
the    specimen   number   and  incubated  at  37±0.5°C  for bacterial counts and the distribution of the bacterial
24 hours.     This     served     as      the   stock   culture. isolates according to the sample sources. Marketers,
Same technique was employed for each of the samples [7]. students and University staff had the overall mean

Morphological     and      Biochemical     Characterization 102 and 2.50 x 102cfu/ml respectively. Morphological and
of     the    Bacterial    Isolates:   The   obtained   samples biochemical characteristics of the bacterial isolates are
were   cultured    on   nutrient  agar  (oxoid)  medium  and shown  in  Table   2,   which   indicated   the   recovery   of
then sub-cultured onto selective and differential media 28 isolates comprising of four genera of E. coli 7(25.0%),
(blood agar, MacConkey agar, EMB agar and mannitol S. aurous 15(53.6%), Salmonella species 2(7.1%) and
salt agar media).   The   inoculated plates  were  incubated Klebsiella species 4(14.3%). Results for the antibiotic
at  37±0.5°C  for  24  hours  after  which  their cultural susceptibility testing of the isolates (Table 3) indicated
characteristics       were       observed        and      recorded. that S. aurous species had the highest sensitivity of
The suspected colonies were further subjected to Gram’s 14(93.3%) against cipfloxacin while Salmonella species
staining to characterize their morphology while had 1(50.0%) against augmentin whereas Klebsiella
biochemical tests (catalase, coagulase, citrate, indole, species had 1(25.0%) each against gentamycin and
oxidase, urease, TSI, MR-VP and motility) were carried out streptomycin. On the other hand, Salmonella species was
to authenticate their identity [7]. not susceptible to gentamycin, perfloxacin and

Antibiotic Sensitivity Discs: Commercially prepared highest in ciprofloxacin with 24(85.7%) while the least was
antibiotics were used in the study which was purchased recorded against gentamycin with 6(21.4%). In addition,
from Karachi market Shouba chowk in Peshawar city. the results  (Table  3)  show  that  generally,  the  bacterial

The inoculated swab was then streaked across the surface

which sterile forceps were used to carefully remove the

aerobic, mesophilic bacterial counts of 5.25 x 102, 4.48 x

streptomycin each with 0(0.0%). Overall susceptibility was
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Table 1: Overall mean aerobic, bacterial counts and distribution of the bacterial isolates according to the sample source

*Bacteria isolated 
**Number of Number of -------------------------------------------------------------------------------------------------------------

Sample source samples collected positive samples Staphylococcus aurous Klebsiella species Salmonella species Escherichia coli

Marketers 12(5.25 x10 ) 12(100.0) 5(41.7) 3(25.0) 1(8.3) 3(25.0)2

University 10(2.50 x10 ) 7(70.0) 4(57.1) 1(14.3) ND 2(28.6)2

Staff 13(4.48 x10 ) 9(69.2) 6(66.7) ND 1(11.1) 2(22.2)2

Total 35(4.08 x10 ) 28(80.0) 15(53.6) 4(14.3) 2(7.1) 7(25.0)2

*Values in bracket are percentages **Figure in bracket are the overall mean bacterial count in cfu/ml ND= Not detected.

Table 2: Morphological and biochemical characteristics of bacterial isolates

GR IN MR VP CI CA UR MO OX CO TSI No of Isolates Microorganism Identified

GNRs + + _ _ NA NA NA NA NA NA 07 E coli 
GPC NA NA NA NA + + _ _ + NA 15 S.aerous
GNRs - + _ + NA _ + NA NA NA 02 Salmonella specie
GNRs - _ + + NA + _ NA NA + 04 Klebsiella

GR= Gram reaction IN=indole, VP= Vogas Prousker, CI=Citrate, CA= Catalase, UR=Urease, MO= Motility, OX=oxidase, CO= Coagulase, TSI= Triple
sugar iron, GNRS= Gram negative rods, GPC=Gram positive cocci, NA= Not applicable, +=Positive, -= Negative

Table 3: Antibiotic Susceptibility profile of the bacterial isolates, figures in brackets are percentages

Bacterial isolates Number isolated Gen 10 µg AUG 3µg AMX 25µg PFX 5µg CPX 5µg STR 3µg

E coli 7(25.0) 2(28.6) 4(57.1) 1(10.0) 7(100.0) 5(71.4) 2(28.6)
Staph aurous 15(53.6) 3(20.0) 8(53.3) 8(53.3) 12(80.0) 14(19.3) 10(66.7)
Salmonella Specie 2(7.1) 0(0.0) 1(50.0) 2(100.0) 0(0.0) 2(100.0) 0(0.0)
Klebsiella Specie 4(14.3) 1(25.0) 4(100.0) 3(75.0) 4(100.0) 3(75.0) 1(25.0)

Total 28(100.0) 6(21.4) 17(60.7) 13(46.4) 23(82.1) 24(85.7) 13(46.4)

Key: AUG= augmentin PFX=Perfloxacin, GEN=gentamycin, CPX=Ciprofloxacin, AMX=Amoxicillin, STR=Streptomycin.
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