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Abstract: The study was aimed at assessing the frequency of Microsporum gypseum, a potentially pathogenic
dermatophyte in various samples collected from poultry farm of Rewa, Madhya. Pradesh, India. The fungal flora
was analysed i different samples for the presence of Microsporum gypsewn by Hair Baiting Technique as
recommended by Vanbreuseghem. The isolated strains of M. gypseum were cultured on Sabouraud's Dextrose
Agar supplemented with cycloheximide and chloramphenicol for at least 3 weeks and then identified on the
basis of their microscopic and macroscopic morphology. A total of 37 samples were observed for the presence
of this fungi and out of them, 25 were found positive for the occurrence of M. gypseum (67.56%).The lughest
frequency of M. gypsewm was observed in the 3rd type of samples which were taken between the months of
August and February when the temperature and relative humidity is almost favourable. On the other hand, the
rest of the samples 1.e., 1st 2nd and 4th type were taken and observed during Aprl, May and March,
respectively showing less frequency of AL, gypsewn. This shows clearly that the frequency of Microsporum

gypseumn is related with the infection caused by this fungi in Rewa (M.P.), India.
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Introduction

The Keratinophilic fungi are of prime importance in regard
to various skin diseases prevalent in various areas. These
fungi are able to utilize keratin; a fibrous protein as sole
carbon and nitrogen source and survive saprophytically
in nature (English, 1963; Frey and Durie, 1956). The impact
of keratinophilic fumgi on humean health seems unexplored
part of various studies. We know that wvarious
keratimophilic fungi along with some dermatophytes are
responsible for various skin infections. To date, little
epidemiological data on fungal skin diseases in this area
1s available. The 1solation of Microsporum gypseum was
made for the

first time by Dey and Kakoti (1955) from the vicinity of
animal house in Dibrugarh District of Assam, India. Later
on Randhawa et al. (1965) and Garg (1966) have given
comprehensive accounts of distribution of keratinoplulic
fungi in Indian soils. From the epidemiological point of
view dermatophytes are responsible for a mumber of
fimgal mfections 1.e. mycoses (Spiewak and Szostak, 2000
Spiewak, 1998; Nooruddin and Singh, 1987; Ajello, 1960).
These are filamentous fungi, which have the ability to
invade the epidermis and keratinized structures derived
from it such as hair or nails. Isolation of Microsporum
gypseum from poultry farm soils m Rewa (M.P.), 13 an
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effort for knowing more about the distribution of
Microsporum gypseum which causes the infections in this
area.

Materials and Methods

There are various habitats in which these fungi are found
frequently during this survey. Out of these sites only one
site Le., poultry farm was selected for tlus study. Five
types of samples were taken from Poultry Farm Bicchhiya,
Rewa, M.P., India during August 1999 to May 2000. The
general method involves collection of soil samples i.e.
from soils of poultry farm; preparation of keratin baits and
1solation of the fungus (Hawr Baiting Technique;
Vanbreuseghem, 1952). Special emphasis was given on
the collection of fresh samples of soil from that area.
Pieces of hair were sprinkled on the surface of double
sterilized soil. The soil was moistened with sterilized
distilled water and remoistened whenever necessary and
incubated at room temperature for up to four weeks. The
moulds which appeared on the baits were transferred onto
Sabouraud's dextrose agar (SDA) medium supplemented
with antibiotics e.g. Chloramphenicol (50 ppm) and
cycloheximide (500 ppm). [All chemicals used for
preparation of media were of analytical grade].
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Plates were incubated at 28°C for 10-21 days and the
cultures were examined periodically for fungal growth.
After purification isolates were again cultured on SDA for
identification. The isolates were identified on the basis of
therr colomial and morphological characters using
monographic descriptions and other available literature
(Sarkar, 1962; El Ani and Arif, 1969; Spiewak, 1998;
Stockdale, 1961, 1963; Orr and Kuehn, 1972).

Results

Microsporum gypseum was recovered from 25 samples
out of 37 samples observed (67.56%). Out of these, the
highest frequency of this fungi was recovered with the
3rd type of sample whereas the considerable frequencies
were obtained in 1st and 3rd type of samples i.e. 60 and
66.66% respectively. The lowest frequency of this fungus
was seen in 2nd type of sample (57.14%) (Table 1 and Fig.
1). It was observed that Microsporum gypseum was
recorded from August 1999 to Tuly 2000. The colonies of
Microsporum gypsewm as clearly seen on Sabouraud's
dextrose agar medium are flat, finely and densely

Table 1: Distribution of soil samples examined

No. of samples Frequency
No. of sarmples with microsporum (24)
Type exarnined Gypseum M. gypseumn
I 5 3 60.00%0
11 7 4 57.14%
I 10 8 80.00%0
v 15 10 66.66%
Total 37 25 67.56%
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Fig. 1: Graph representing the seasonal variation in the
distribution of M. gyoseum

granular, with an arachnoid edge, pale buff, submerged
mycelium strongly radiating Thallus colour is tan to
cinnamon brown with cottony white centre. Mycelium
(Fig. 2). Hyphae are branched, septate and hyaline;
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Fig. 2. Colony of M. gypseum on SDA showing graunlar
to powdery flat rextures
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Fig. 3: May rough and thin walled macrocomdia and
pyriform microconidia of M. gypseum (40X)

macroconidia are thick walled whereas microconidia are
rough walled as seen in Fig. 3. In the present study
isolation and characterization of Microsporum gypsewm
was done to reveal many details of pathological
importance (Weitzmann and Summerbell, 1995). To
correlate the health problems (skin mfections) in this area
with the occurrence of dermatophytes, it is very important
to investigate the occurring fungus and try to find out it's
characteristic features in detail.

Discussion

All these data clearly indicates that impact of
environmental conditions viz. temperature, humidity and
rainfall as an important parameter for the growth and
survival of Microsporum gypseum. It 1s also observed
that the I1Ird type of samples were taken mn the months of
August, September, October, November, December,
Tanuary and February of the year 1999 and 2000
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respectively i.e., the season with moderate temperature
and humidity mn this area of India so there is high
frequency of M. gypsewn (80%) n these samples. On the
other hand, 1st, 2nd and 4th type of samples were
observed for the presence of M. gypseuwm in the months
of April, May and March, so they are observed with
relatively low frequencies of distribution of this fungi i.e.
60, 57.14 and 66.66% respectively because of increasing
temperature and decreasing humidity leading to give less
favourable conditions for the growth of M. gypseum in
comparison to 3rd type of samples. These studies also
clearly indicate that under changing atmospheric
conditions, microorganisms are capable to grow. Garg
(1966) in his study has shown somewhat the same type of
distribution of the above genera in the plains of Rajasthan
and hilly areas of Kashmir. McAleer (1980) i1 his study
pointed out that winter season favours the growth of
keratinophilic fungi. Kaplan (1967) and Thakur ez al.
(1982) have also reported the higher incidence of
ringworm infections in goats during the months of
November to March. Some reports published also support
these data. So, it can be concluded that change in the
season is apparently important in the occurrence of
Microsporum gypsewm in soil. Moreover, temperature
also plays an important role as a major physiclogical
factor in controlling the physiology and metabolic
activities of these fimgi. Temperature has a remarkable
effects on the rate of any chemical reactions mvolved in
the cell metabolism and hence on the growth rate. Tn the
case of many mesophilic fungi, the growth retardation
with increase in temperature above the optimum, results
from enzyme mactivation due to the heat denaturation of
proteins. In a nutshell all these indicates that the
environmental factors are the major cause for the variation
i the frequencies as described here. The data revealed
many facts of fundamental importance.

Comparison with the previous results: Several reports are
present in literature showing related facts about the
distibution of Microsporum  gypseum(Pugh and
Mathison, 1962; Kishimoto and Balker, 1969; Ajello and
Alpart, 1972. After Dey and Kakoti (1955), reports about
the isolation of this fungi were also published by many
workers (Randhawa ef al., 1959, Padhye, 1961, Pury, 1961,
Randhawa and Sandhu, 1965; Garg, 1966 ; Padhye et al.,
1967, 1966a). Studies performed m other countries
(Youssef et al, 1989, Me Aleer, 1980) which clearly
satisfies the essence of climatic conditions, environmental
factors for the growth of M. gypsewum are almost similar in
results but the variation in frequency 1s the maimn factor for
reorganizing our data.

In the recent years this fact 13 well established that
keratinophilic fungi (including dermatophytes) are most

624

pathogenic to men and animals. Studies on these soil-
inhabiting molds from various habitats are receiving
considerable attention in recent years. The present
research was undertaken to investigate the distribution of
Microsporum gypseum with special reference to areas
where biotic factors, which provide a keratin source for
these fungi are present. The aim of this contribution is to
consider what 1s known about distribution of M. gypseum
in relation to various types of soil samples collected from
poultry farms of this area in India. Here M. gypseum is
considered n most detail because in recent years the
ecological aspects of soil mycology have attracted much
attention with a view to alleviate human sufferings. Hence
it seems essential to undergo a systematic survey of
different types of soils collected under different
environmental conditions in order to see the distribution
pattern of Microsporum gypseum to determine their
pathogenicity in men and animals. Because of this, it is
important to determine more about the distribution of this
fungus, which 1s common in occurrence and pathogenic
too. Possibly this will help in the further studies on
epidemiology of dermatophyte infections in this area. Tt is
evident from the present study that the presence of
Microsporum gypseum in poultry farm soils is common
and has a health risk. During the examination of samples,
the data revealed the fact that abundant numbers of
samples were found with Microsporum gypsewm. Tt was
revealed that out of 37 samples, examined from various
poultry farm soils of this area, 25 samples were seen
positive. This shows an average of 67.56% samples were
found positive for the presence of Microsporum gypseum.
On the other hand a total of four types of samples were
taken from different poultry farms. From these the highest
frequency of Microsporum gypseum was found with 3rd
type of sample ie. eight out of ten samples examined
(8004).

Moreover, the lowest frequency of Microsporum
gypseum was encountered with the IInd type of sample
i.e., four out of seven samples examined (57.14%). There
is no doubt that the studies performed in other countries
(Bagy and Mallek, 1991; Aho, 1983; Moubasher ef al.,
1993, Hasan et al., 993; Mahmoud, 1993; Della Farnca and
Caretta, 1984) and in India (Sarkar, 1962; El Ani and Arif,
1969; Spiewak, 1998; Stockdale, 1961, 1963; Omr and
Kuehn, 1972) have reported nearly same findings but in
Rewa, M.P., India the amount of research that have been
performed on dermatophytes is scanty and there 1s a wide
possibility to investigate the fact that more the number of
dermatophytes higher is the incidence of infection. Since
these poultty farms are the favourable sites for the
occurrence of a wide variety of fungi specially M.
gyvpsetm, they are therefore expected to play an important
role in the epidemiology of human mycoses 1n this area.
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