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Abstract: This study was carried out to assess the prevalence of bacteria and fungi in inner shoes worn by
school going children in Kanchipuram. Totally 20 pairs of inner shoe surfaces swab samples studied, 11 (55%)
were worn by male and 9 (45%) were worn by female. Poly-microbial nature of inner shoes surface was
observed. Out of 22 bacterial isolates, 20 (90.90%) were Gram positive organisms and 2 (9.09%) were Gram
negative. Totally 16 fungus were identified based on microscopic morphology. This sighting indicates that
higher popularity of microorganisms in inner shoes samples.
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INTRODUCTION shoes, some effective antimicrobial agents for the

Shoes are necessary for everyone, statistically 30% materials used in making shoes to protect children's feet
of human in the world are worn. They are vulnerable to from being infected by the microorganisms. In view of the
contamination by microorganisms when worn. Some above, the present study was carried out to the isolation
published results show that a great amount of bacteria and identification of bacteria and fungi from school going
and fungi attach themselves to the feet and socks of children’s shoes.
humans, with the higher density. It is these
microorganisms  that  react  with  the sweat of humans MATERIALS AND METHODS
and cause an undesired odor. However, various
microorganisms could grow and breed largely in the Sample Collection and Processing: Inner shoe surfaces
micro-environment of inner shoes and would rightly cause swab samples for microbiological studies were obtained
incomparable beriberi by reacting with human’s sweat [1]. from school going children (aged 3-4 years) in
On the other hand, there was little information about these Kanchipuram during the period of December 2012. Inner
bacteria and fungi in shoes and the pathogens which shoes surface samples were collected from the margins
these microorganisms belong to have not been reported. and the bases of the sterile swabs were used for

Since children are usually engaged in many physical collection.
activities, they could secrete more sweat than adults for Totally 20 children of shoes were subjected. The
their vigorous metabolism. As a result, more bacteria sampling solution used was sterile phosphate buffered
would  breed  and lead to more serious foot diseases [2]. saline (PBS, pH 7.4). The tip of a swab was immersed into
In the long-term result, a series of diseases could be sampling solution and then pressed against the wall of the
induced, which would severely do harm to children's tube to remove excess solution. The swab was rotated
physical and mental health ultimately [3]. Ladhani and and rubbed in a zigzag pattern over the whole inner
Garbash [4] had successfully isolated a strain of surface of shoe and this process was repeated. The swab
Staphylococcus from children’s shoes, but up till now, no was then put in a tube with 1 ml sampling solution,
report has been made on the isolation of other bacteria pressed against the wall of the tube and shaken to
and fungi from school going children’s shoes in dislodge microbes. The swab was left in the tube for 5 min
Kanchipuram District. If the specific pathogenic and then, after vortexing the tube, discarded. The
microorganisms could be isolated and identified from the vortexed samples were diluted with sterile sampling

different species of bacteria could be selected for
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solution and standard serial dilutions were made in the and 9 (45%) were worn by female. In this study it was
order of 10 , 10 , 10 , 10  and 10 [5]. Total aerobic noted that single and multiple isolates of microbes were3 4 5 6 7

bacteria and total yeast & mold counts were enumerated present in 40% and 60%, respectively. The results of total
on Nutrient agar (Himedia) and Sabouraud dextrose agar aerobic bacteria and fungi are given in Table 1. The higher
(Himedia), respectively by the standard pour plate population of aerobic bacteria from Sample J8, J9, J10, J14,
technique  [6].  Plates  were  incubated at 37°C and 25°C J15 and J16in inner shoe surface showed values of
for 24 h and 72 h, for the growth of bacteria and fungi, 27.66×10 , 29.12×10 , 31.35×10 , 29.25×10 , 24.15×10  and
respectively. After incubation, the numbers of colony 27.20×10 CFU/swab, respectively.The results of higher
forming  units  (CFU)  on  each  plate  were  counted. values of total fungal count noted from samplesJ1, J2, J3,
Based  on  different  colony morphology, each J5 and J6 in inner shoe samplesshowedvalues of
monoculture of bacteria and fungi were isolated and 21.45×10 , 14.14×10 , 13.65×10 , 18.78×10  and
maintained on the same agar medium slants for further 26.50×10 CFU/swab, respectively.Results of this study
identification process. clearly indicate that inner shoe environment support the

Identification of Bacteria and Fungi: The isolated bacteria very high content of sweat and dust in inner environment
were identified using standard methods [7]. Identification of shoes may primarily responsible for the increase in the
of isolates was done based on standard morphological microbial number.
and biochemical tests. The isolated fungi were cultured Most of the shoes are made up of leather or synthetic
for 3 days as 1 or 3 point inoculations on Sabouraud materials which have poor water absorption properties.
dextrose agar at 25°C. Pigment production and the colony When the rate of perspiration formation exceeds the rate
characteristics  were  noted. The conidia, hyphae, conidial of transmission, the foot skin is exposed to moisture,
head, conidiophores, spores, etc. were observed microorganisms  and their byproducts for longer duration.
microscopically (Labomed) for morphological Such conditions may contribute to fungal and/or bacterial
identification [8]. infection of foot skin and cause erythema, keratolysis,

RESULTS AND DISCUSSION above, the school going children and adults are requiring

Totally 20 student volunteers of inner shoe surfaces a multidisciplinary care team including a microbiologist is
swab  samples  were  studied, 11 (55%) were worn by male important.

5 5 5 5 5

5

3 3 3 3

3

growth of microbial population and also suggests that

umbilicated papules, Tinea pedis [9]. From view of the

attention in these issues and coordinated management by

Table 1: The population of total aerobic bacteria and fungi from Inner shoe surfaces samples
Serial No Sample No Total aerobic bacterial count X10  CFU/Swab Total yeast and mold count X10 CFU/Swab5 3

1 J1 16.65 ± 1.25 21.45 ± 1.44
2 J2 10.23 ± 0.75 14.14 ± 1.65
3 J3 08.45 ± 0.50 13.65 ± 1.15
4 J4 13.11 ± 1.10 06.25 ± 0.36
5 J5 11.65 ± 0.15 18.78 ± 1.44
6 J6 22.75 ± 1.75 26.50 ± 1.51
7 J7 18.65 ± 1.77 02.45 ± 0.25
8 J8 27.66 ± 2.15 09.65 ± 0.45
9 J9 29.12 ± 2.57 07.45 ± 0.77
10 J10 31.35 ± 2.25 05.25 ± 0.45
11 J11 17.55 ± 1.45 06.35 ± 0.57
12 J12 14.45 ± 1.36 03.78 ± 0.14
13 J13 16.69 ± 1.52 08.91 ± 0.26
14 J14 29.25 ± 1.21 04.25 ± 0.78
15 J15 24.15 ± 1.75 05.00 ± 0.59
16 J16 27.20 ± 1.86 07.75 ± 0.45
17 J17 12.35 ± 1.53 03.25 ± 0.15
18 J18 10.25 ± 1.51 07.35 ± 0.45
19 J19 13.65 ± 1.75 03.15 ± 0.65 
20 J20 18.15 ± 1.64 04.21 ± 0.25
Each value is expressed as mean ± S.D. (n=3)
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Fig. 1: Microscopic morhology of fungi isolated from inner shoe swab samples

Poly-microbial nature of inner shoes surface was identified as Coagulase Negative Staphylococci,
observed 20 swabs were analyzed. Totally 22 bacterial Pseudomonas  aeruginosa,  Micrococci,  Diphtheroids
isolates were isolated from inner shoes surface and one species of yeast was identified as Candida
environment and are identified as Bacillus sp. (13), albicans.  The  present   investigation   results  indicate
Coagulase Negative Staphylococcus sp. (02), the  dominate  flora  is  Bacillus  sp.  in   inner  shoe
Staphylococcus aureus (5) and Pseudomonas sp. (2). surface  samples  of  school  going  students,  but  it’s
Gnanasundaram  et al.  [10] reported that, the bacterial vary to that of studies reported by Gnanasundaram et al.
flora that were present in athlete’s foot sweat were [10].
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