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 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. Many keratinophilic fungi frequently parasitize keratinous tissue, viz. skin, 

nails and hair in man and animals. Some of them share certain morphological features, constituting aspecial 

group called dermatophytes. The impact of keratinophilic fungi on human health seems unexplored part of 

various studies. Dermatophytes and other keratinophilic fungi have been isolated from various keratinized 

part of body in animals and human. Various keratinophilic fungi along with some dermatophytes are 

responsible for various skin infections, little epidemiological data on the fungal disease of skin in human is 

available . Knowledge of the frequency and extension of etiological agents of humans and animal mycosis 

and other potentially pathogenic fungi on the healthy hairs and nails of humans is of prime importance for 

understanding of epidemiological cycle of these fungi. 
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1.INTRODUCTION 

Fungi with affinities to attack keratinized tissue are 

called "Keratinophilic fungi".  

  
Trichophyton sp. 

These fungi are present in the environment of all 

over the world, specifically in keratin containing 

habitats where humans and animals are living. The 
biological function of keratinophilic fungi in the soil 

is the degradation of keratinized materials such as 

hides, furs, hair, feather, claws, nails, horns and 
skin debris of dead animals. The Keratinophilic 

fungi are basically saprophytes but occasionally 

becomes potentially pathogenic to man and 

animals. The pathogenic forms of fungi are known 

as “dermatophytes” and are known to cause 

superficial cutaneous infections (dermatophytoses) 
of keratinized tissues of humans and animals. 

Such fungi have better growth at temperatures of 

25-28˚C with warm and humid conditions. 

Infections by fungi are relatively common in 

tropical countries due to environmental, social and 
economic conditions. Superficial fungal infections 

are often chronic and recurring affecting 
approximately 10-20% of the world‟s population is 

affected during their lifetime [1,2] .Fungal 

infections of the skin, hair and nails are acquired 

via direct contact of other people, infected animals 
or fomites . Dermatophytosis can either be caused 
by true dermatophytes (Microsporum, Trichophyton 

and Epidermophyton), yeasts (Candida), or moulds 
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(e.g., Aspergillus, Alternaria, and Fusarium) .  In 

various geographical locations, several studies 

have been conducted on characterization of fungi 

isolated from human hair and nails.[3,4] 

 
Candida sp. 

The samples in the present study were collected 

from the superficial layer of soil at a depth not 
exceeding 3–5 cm with a plastic spoon in sterile 

polyethylene bags, brought to the laboratory and 
stored at 15°C for a maximum of two weeks if not 

processed promptly. The samples were collected 

from forest land, cultivated land, road side, public 

gardens, poultry farm, cattle farm, garbage, and 

lake side in Ujjain.[5,6] 

 
Aspergillus sp. 

 For isolation, hair bait technique was used. Sterile 
Petri dishes were half filled with the soil samples 

and moistened with water and baited with keratin 

by burying sterile human hairs in the soil. Human 

hairs from a 25-years-old male were used. The 

hairs were washed several times, first with 

detergent (hair shampoo), followed by water, and 

then with diethyl ether, and finally autoclaved at 
121°C for 15 min. The dishes were incubated at 

room temperature (28°C ± 2) and examined daily 

after 5 days for fungal growth for 4 weeks.[7,8] 

After observing the growth under a stereoscopic 

binocular microscope it was cultured on 
slopes/plates of Sabouraud’s dextrose agar 
supplemented with chloramphenicol (50 mg/L) and 

cycloheximide (500 mg/L). Cultures were 

incubated at room temperature for five to ten days 

following which the cultures were microscopically 

checked for purity and subcultured to get pure 
cultures. These fungi were identified based on the 

various available monographs using macro- and 

micromorphological features of these 

cultures.[9,10] 

 
2. DISCUSSION 

They reveal that out of 150 samples only 71 yielded 

keratinophilic fungi that can be categorized in 

thirteen species of eight genera, 
namely, Auxarthron 
conjugatum (2.00%), Chrysosporium 
indicum (14.00%), Chrysosporium 
evolceanui (2.66%) 

  

Chrysosporium tropicum (4.66%) 
Chrysosporium 
zonatum (1.33%), Chrysosporium state 
of Ctenomyces serratus (3.33%), Gymnascella 
dankaliensis (1.33%), Gymnascella 
hyalinospora (0.66%), Gymnoascoideus 
petalosporus (0.66%), Microsporum 
gypseum complex (9.33%), Trichophyton 
mentagrophytes (2.00%), T. terrestre (3.33%), 

and Uncinocarpus queenslandicus (2.00%). The 

other species of Chrysosporium isolated 

were Chrysosporium 
evolceanui (2.66%), Chrysosporium 
zonatum (1.33%), and Chrysosporium state 

of Ctenomyces serratus (3.33%). Chrysosporium 
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evolceanui was reported. Other species of 

keratinophilic fungi isolated were Gymnascella 

dankaliensis (1.33%), Gymnascella 
hyalinospora (0.66%), Gymnoascoideus 
petalosporus (0.66%), Auxarthron 
conjugatum (2.00%) [11,12] 

  

Uncinocarpus queenslandicus (2.00%)  

Keratinophilic fungi are natural colonizers of 

keratinic substrates. Some are keratinolytic and 

play an important ecological role in decomposing 
α-keratins, the insoluble fibrous proteins. Because 

of the tight packing of their polypeptide chains in 

α-helix structures and their linkage by disulphide 

bridges, they are poorly biodegradable. Two main 

forms of attack have been identified: surface 
erosion and radial penetration. In surface erosion, 

the sequence of degradation proceeds as the level of 

keratinisation (the cystine crosslinks) of the 

components of the keratinic matrix increases. In 

radial penetration, on the other hand, specialized 

hyphae can penetrate like a drill throught the 
matrix, irrespective of the degree of keratinisation. 

This may illustrate how the growth can change 

direction and how secretory activity may 

concentrate at the tips of the penetrating 

hyphae.[13] 

 
Nail infection by Fusarium 

Keratinophilic fungi are a group of environmentally 
and epidemiologically important fungi that cycle a 

recalcitrant animal protein know as keratin. A 

large group of keratinophilic fungi cause diseases 

in human and animal mycoses so called as 

dermatophytes. The isolated fungal strains were 

initially identified on the basis of macro- and 

microscopic characteristics and confirmed using 

molecular approach. 
The keratinolytic activity of these fungi is crucial to 

cause superficial infections in human and animals, 

and recycling of keratinic material of this 

atmosphere.[14,15] 

Results 
Keratinophilic fungi are an ecologically important 

group of fungi that cycle one of the most abundant 

and highly stable animal proteins on earth . 

  
Keratinophilic fungi infecting head 

The biological function of keratinolytic fungi in the 

soil is the degradation of keratinized materials 
such as hides, furs, claws, nails and horns of dead 

animals. In point of refractyl keratin substances 

decay (specialized animal fibre), these fungi are 

important in soil ecosystem, that is why they are 

important from the point of element cycle on one 
hand, but their appearance in the man´s nature 

obtains even hygienical – epidemologic meaning on 

the other hand, because many of them are 

potential pathogen of warm – blooded animals. The 

species of this group have been divided into three 

categories according to their natural habitats: 
anthropophilic, when humans are the natural 

hosts; zoophilic, when a variety of animals 

represent the natural hosts; geophilic, when soil is 

the natural habitat . Keratinophilic fungi include 

both saprophytic species and dermatophytes. The 
occurrence of dermatophytes in soil was reported 

for the first time by who used the hairbaiting 

technique.[16,17] 

Keratinophilic fungi are important ecologically and 

recently have attracted attention throughout the 

world . The occurrence and distribution of these 
fungi has been studied mainly in cultivated 

agricultural soils , forest soils, in rodent burrows , 

or on pastures , and in the human environment . 

Domestic animals, especially dogs and cats, serve 
as reservoirs of Microsporum spp. and Trichophyton 
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spp., and their infections are considered to have 

zoonotic importance . Dermatophytes are also 

isolated from asymptomatic cats that act as 

carriers; in light of that fact cats without lesions 

should be considered in the epidemiology and risk 
of infection for in-contact humans . The studies on 

the isolation of dermatophytes from dogs and cats 

have shown that the prevalence of infections is 

approximately 4 – 20% in dogs, and higher than 

20% in cats . Dermatophytes are cited among the 
most frequent causes of dermatological problems 

in domestic animals. The superficial mycoses 

caused by dermatophytes are called 

dermatophytosis, and they are commonly referred 

to as ringworm or tinea. Dermatophytes are 
classified in three genera, Epidermophyton, 
Microsporum and Trichophyton, which include 

about 40 accepted species. However, only a few 
species belonging to the genera Microsporum and 

Trichophyton are usually the cause of 

dermatophytosis in domestic animals .The 

transmission of dermatophytes to humans from 

dogs and cats usually occurs through direct 
contact or indirectly through fungus bearing hair 

and scales from infected animals . Considering the 

close contact between pets and their owners, 

especially between children and cats and dogs, 

these animals that are often asymptomatic carriers 

of dermatophytes can be important sources of 
infection .[18] 

 

3. CONCLUSIONS 
Chrysosporium tropicum was 15.94 % in 

distribution and was the most dominant species. It 

is a cos-mopolitan species of Chrysosporium and 

has been reported from various parts of Ujjain. 

Chrysosporium state of Ctenomyces serratus, 6.52 

% was the next most frequently isolated species. It 

was reported from Ujjain soils by various workers . 

It is interesting to note that Chrysosporium state of 

Ctenomyces serratus was mostly isolated from 

cultivated soils. Aphanoascus keratinophilus, 4.34 

%, was the next most frequently isolated species 

followed by Chrysosporium submersum, 3.62%. 

Aphanoascus keratinophilus was reported from 

various parts of India [19] .In this study, 

Chrysosporium submersum is reported for the first 

time from Ujjain soils. It was previously reported 

from river sediments in Ujjain and from soil and 

dust samples . In present study it is isolated from 

the cultivated soils only.   The other fungi isolated 

were Chrysosporium articulatum (0.72%), 

Chrysosporium siglerae (0.72%), Chrysosporium 

mephiticum (0.72%), Chrysosporium 

minutisporosum (2.17%) and Aphanoascus terreus 

(2.17%). Aphanoascus terreus was reported from 

Ujjain  by various workers and dominates the 

mycobiota of Indian soils because it is adapted to 

warmer conditions of Ujjain.  But the percentage of 

occurrence of A. terreus is reported to be much less 

in hilly areas of Ujjain which confirms our findings. 

Various species of Chrysosporium have been 

reported from Ujjain soils[20].  
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