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Abstract: Soil is the main source for the growth and occurrence of keratinophilic fungi due to its richness in keratinous
substrates. Keratinophilic fungi along with dermatophytes causes human and animal mycoses. In the present study eighty soil
samples were collected from bus stands and railway stations in the vicinity of Jaipur city, Rajasthan, India and observed the
prevalence of keratinophilic fungi. For this purpose, hair baiting technique was used. A total of 98 isolates belonging to seven
genera were recovered. Chrysosporium tropicum (26.53%) was the most prevalent species followed by Chrysosporium indicum
(12.24%), Microsporum gypseum (11.22%) and Trichophyton rubrum (8.16%), T. terrestre (7.14%), A. fumigates (6.12%) and Fusarium
oxysporum (4.08%) etc. This study showed that soil of these places may be notable reservoirs of certain kreatinophilic and
dermatophytic fungi and these places explored first time in Jaipur city, India.
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1. INTRODUCTION

Keratinophilic fungi is an important group of fungi that
degrade one of the most non degradable protein on earth
which is called as Keratin'. The occurrence of keratinophilic
fungi in the environment depend on several factors such as
animal or and human presence because it favours to grow on
keratinous substances such as hair, skin, nail etc.?”.
Keratinophilic fungi belong to Hyphomycetes and some other
taxonomic groups. Hyphomycetes comprises dermatophytes
and a variety of non dermatophytes. These microorganisms
survive as communities together and most of them occur as
saprophytes in soil. Many authors from different countries
had reported its presence in soil e.g. Spain®’, Korea®, Iran’,
India'®, Malaysia '' and Kuwait'2Z. In India, animals such as
cows, dogs, rats and bullocks are easily invaded in Public
places, Parks, Bus stations, Schools and leave their organic
residues that may contaminate the soil with keratinous debris
and pathogenic fungi®’. Keratinophilic and keratinolytic fungi
are two groups which depend on keratin. Keratinolytic fungi
are completely degrad the keratin and pathogenic to human
and animal whereas keratinophilic fungi are dependent on
associated material with keratin. Keratinolytic fungi have
existence in communities together with keratinophilic fungi
and occur profusely in the superficial soil layer to which
keratin substrata are continuously delivered.

2. MATERIALS AND METHODS

2.1  Collection of soil samples

About 80 soil samples were collected from various bus
stands and railway stations of Jaipur and on an average 5
samples were collected from each site. Most samples were
collected from crowded places, superficial debris and other
vegetative materials were removed from the soil surface
before the collection of soil samples. Approximately 300-400
gm of soil was taken from each site from a depth of 2-5 cm.
The soil samples were collected in a sterilized poly bags with
the help of spatula and sealed on the spot. Samples were
transferred to the laboratory, were used immediately or
stored overnight at 4° C.

2.2  Hair Baiting of Soil Samples

Defatting of hair bait was done by soaking them in either
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diethyl ether or chloroform for 24 hrs. To-Ka —Va hair
baiting method'* was used for the isolation of keratinophilic
fungi. In this method, sterilized Petri plates is half filled with
soil samples and poured with sterilized distilled water to
moist the soil. After this defatted and sterilized human hairs
are kept on moistened soil. These plates were then
incubated under temperature of 25° C - 30° C. The Petri
plates were examined for every 5" day upto 30 days time
limit using binocular microscope.

2.3  Isolation, Purification and Identification of various
fungi

After observing the mycelium growth on the hair baits,
cultures were transferred to Sabouraud’s dextrose agar
medium added with Chloramphenicol (16pg/ml) and
Cycloheximide (0.5pg/ml), and incubated at 25° C - 30° C.
These isolates are observed periodically for the development
of mycelium. For the identification of isolates, these isolates
were stained with lactophenol cotton blue and examined
under the microscope. ldentification of fungal culture was
done on the basis of pigmentation, color and colony
characters.

3. RESULTS

The present study was investigated to report the distribution
and natural occurrence of keratinophilic fungi in the soils of
railway station and bus stand of Jaipur. For this study,
screening of 80 soil samples of different habitats (railway
stations and bus stands) from different areas of Jaipur was
done (Table |1& 2). Out of 80 samples 67 samples were found
positive and |3 samples were found negative for growth of
fungi. All the soil samples were collected from Vidhyadhar
nagar bus stand, Narayan Singh circle bus stand and Gandhi
nagar railway station exhibited growth of keratinophilic fungi.
Out of 67 positive samples 98 isolates belonging to seven
genera were reported (Table 3). Chrysosporium tropicum
26.53%) was found to be most dominant fungi whereas
Chrysosporium indicum (12.24%)was the next most common
species (Figure 1) followed by Microsporum gypseum,
Trichophyton rubrum, T. terrestre, A. fumigates, Fusarium
oxysporum, T. mentagrophytes, T. simii , T. interdigitale , M. canis,
Scopulariopsis spp. etc.

Table |I. Keratinophilic & dermatophytic fungi from bus stands

Habitats Total no. of samples Total no. of positive samples % Occurrence

Sindhi camp 10 9 90
(26.9232° N, 75.8007° E)
Narayan singh circle 6 6 100
(26.8989° N, 75.8117° E)
Transport nagar 6 4 66.67
(26.9092° N, 75.8457° E)
Vidhayadharnagar 4 4 100
(26.9621° N, 75.7816° E)
Vaishalinagar 5 4 80
(26.9048° N, 75.7489° E)
Jagatpura 5 4 80
(26.8177° N, 75.8617° E)
Heerapura 4 2 50
(26.8900° N, 75.7277° E)

Total 40 33 82.5
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Table 2. Keratinophilic & dermatophytic fungi from railway stations

Jaipur Junction 12 I 91.67
(26.9197° N, 75.7880° E)
Gandhi Nagar Station 8 8 100
(26.8739° N, 75.7991° E)
Gator Jagatpura Station 5 4 80
(26.8373° N, 75.8310° E)
Khatipura Station 5 3 60
(26.8362° N, 75.8910° E)
Durgapura Station 6 5 83.33
(26.8550° N, 75.7870° E)
Kanakpura Station 4 3 75
(26.9292° N, 75.7032° E)

Total 40 34 85

Table 3: Distribution and occurrence of individual fungal species in different habitats

N
N
)

Sindhi Camp
Narayan Singh circle
Transport nagar
Vidhayadharnagar
Vaishalinagar
Jagatpura
Heerapura
Jaipur Junction
Gandhi Nagar Station
Gator Jagatpura Station
Khatipura Station
Durgapura Station
Kanakpura
Station

Total 80 26 12 3 7 5 8 2 11 2 3 4 5
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Fig 1.Prevalence of various keratinophilic and dermatophytic fungi
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4. DISCUSSION

Many investigators have reported the presence of
keratinophilic fungi including dermatophytes in soil. Present
study showed prevalence of keratinophilic fungi in soils of bus
stand and railway stations of Jaipur, India. Our study showed
that Chrysosporium tropicum was found to be most common
fungi followed by Chrysosporium indicum, M. gypseum,
Trichophyton rubrum. During the study, it was found that
Chrysosporium tropicum is not only found in single form but
also in the form of mix growth with C. indicum, Trichophyton
terrestre. Jain and Sharma'® reported C. tropicum as the most
predominant keratinophilic fungi during their study on animal
and bird habitats. Similar results were also found by many
investigators (Deshmukh'¢, Deshmukh et al.'’, Kumar et al.'®,
Gora et al'’, Sharma and Sharma®). Deshmukh and
Verekar?'collected 150 soil samples from |1 districts of
Vidarbha region of Maharashtra state, India. They recovered
and identified 71 isolates in which Chrysosporium indicum was
the most prominent fungi. Rekha and Krishnaveni?? examined
soil and water samples from south Tamilnadu, India and
reported five species of Microsporum viz. M. gypseum, M.
canis, M. nanum, M. distortum and M. cookei. Gugnani et al.??
examined 108 soil samples from St.Kitts and 55 samples from
Nevis. Forty-nine (45%) of the samples from St. Kitts and
Thirty-eight (69%) samples from Nevis were positive for
keratinophilic fungi. Microsporum gypseum was the most
frequently recovered species and followed by Chrysosporium
indicum.  Shrivastav et al*®* reported Trichophyton
mentagrophytes is most common (22%) followed by T. rubrum
(16%) and T. equinum (13%) in the region of Gwalior, India.
They collected 160 fungal samples and found eight different
fungal species, specifically T. mentagrophytes, T. tonsurans, T.
equinum, T. rubrum, Microsporum gypseum, M. audouinii , M.
nanum and Aspergillus niger were isolated.
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5. CONCLUSION

Conclusively, Chrysosporium  tropicum C. indicum and
Microsporum gypseum are more prevalent in the soil of
railway stations and bus stands of Jaipur city, India. Soll
samples collected from Vidhyadharnagar, Narayan Singh
circle bus stand and Gandhi nagar railway station were most
prominent for the growth of keratinophilic and
dermatophytic fungi. These fungi exhibit pathogenic
properties to human and animals. Therefore, studies of
keratinophilic fungi in the environment are epidemiologically
important.
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