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Introduction 

Fungal infections are very common in man. 
They are assuming greater signi cance both in 
developed and developing countries particularly 
due to advent of immunosuppressive drugs and 
disease.1 Hot and humid climate in the tropical 
and subtropical countries like India makes 
dermatophytosis or ringworm a very common 

super cial fungal skin infection. Dermatophytosis 
is caused by dermatophytes, a group of 
keratinophilic fungi that require long incubation 
period to grow. The clinical presentation, though 
very typical of ringworm infection, is very often 
confused with other skin disorders particularly due 
to rampant application of broad-spectrum steroid 
containing skin ointments and creams leading to 
further misdiagnosis and mismanagement. Signs 
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Abstract

Background: Fungal infections constitute a major health problem all over the world. Dermatophytosis refers to 
superficial fungal infection of keratinized tissues caused by keratinophilic dermatophytes. The laboratory diagnosis 
of dermatophytosis routinely involves direct microscopic examination of clinical specimen followed by culture 
techniques. Hence, characterisation by culture is required for the appropriate diagnosis and treatment as well as to 
identify the species of fungi that are prevalent in the region. Objectives: This study was undertaken. 1) To isolate and 
identify dermatophytes affecting skin, hair and nail.  2) To compare two different microscopic techniques namely 
potassium hydroxide (KOH mount) with Calcofluor white (CFW) staining and two different culture media namely-
Sabouraud’s dextrose agar (SDA) with Dermatophyte test medium (DTM).Methodology: A total of 100 patients with 
superficial fungal infections were selected. Skin, hair and Nail clippings were subjected to KOH mount (10% & 40%), 
CFW stain for direct microscopic examination and culture using SDA and DTM (Hi-Media Laboratories). Results: 
Out of 100 samples 92(92%) samples were positive by direct microscopy and 78(78%) were positive by culture. 
Out of the 78 isolates, Trichophyton rubrum 44 (44%) was the most common species followed by Trichophyton 
mentagrophytes 30 (30%), Microsporum gypseum 3(3%) and Epidermophyton floccosum 1 (1%).About 84% of the 
dermatophytes were isolated on DTM within 5 days of inoculation whereas 48% were isolated on SDA within 10 
days of inoculation. Conclusion: Calcofluor white is a most sensitive and excellent method to detect fungal agents 
from clinically suspected dermatophytosis cases. DTM can be used as a rapid screening media for the isolation of 
dermatophytes compared to SDA. But, DTM is inferior to SDA in the identification of Dermatophyte species.
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and symptoms induced by various dermatophytic 
infections are dif cult to distinguish clinically 
from each other. Keeping in mind the need for 
accurate, rapid and ef cient laboratory diagnosis 
of dermatophytosis, the comparative evaluation 
of two microscopic examination and two different 
culture media for fungal isolation was undertaken.

Objectives 

1. To isolate and identify dermatophytes affecting 
skin, hair and nail.

2. To compare two different microscopic 
techniques namely-potassium hydroxide 
(KOH mount) with Calco uor white (CFW) 
staining and two different culture medias 
namely- Sabouraud’s dextrose agar (SDA) with 
Dermatophyte test medium (DTM).

Methodology 

A total of 100 patients with super cial fungal 
infections attending the OPD of Adichunchanagiri 
Hospital and Research Centre, B.G.Nagara , Mandya 
district were enrolled for this study. Suspected 
lesions were cleaned with 70% alcohol to remove 
the dirt and contaminating bacteria. Samples were 
collected in sterile paper, labelled and brought to 
the laboratory for further processing; one part 
was used for direct microscopy and the other for 
culture. Ethical committee clearance was taken 
from the institute

Direct Microscopy

For direct microscopy the sample collected was 

screened for the presence of fungal elements by two 

methods: 10% KOH for skin scrapings and hair, 

40% KOH for nail clippings and Calco uor white 

staining (CFW).

KOH mount: Specimen was placed on a slide, and 

a drop of KOH was added. Incubation was done 

for 2 hours or more (up to 48 hours) until softening 

or digestion of the specimen occurred.2 Each slide 

was thoroughly examined for the presence of 

 lamentous, septate, branched hyphae with or 

without arthrospores crossing the margins of the 

squamous epithelial cells of the skin. In case of hair, 

type and arrangement of the spore was noticed to 

name it as ectothrix or endothrix. 

Calco uor white staining (CFW): Add 1 drop of 

Avistain calco uor white stain (comprising 1g/L 

calco uor white M2R and Evans blue) over KOH 

digested specimen on the slide. The slide was 

examined under  uorescence microscopy using 

blue white wavelength with G-365 excitation  lter 

and an LP 420 barrier  lter.

Fungal culture:

For primary isolation of dermatophytes following 

media were used

a) Sabouraud’s Dextrose agar with antibiotics 

(Himedia) 

b) Dermatophytes Test medium (Himedia)

Samples were inoculated on SDA and DTM 

and incubated for 3 weeks. On SDA isolation 

of dermatophytes was con rmed by gross 

morphology of growth, typical microscopic 

characteristics, supplemented with hair perforation 

and slide culture as and when needed. On DTM, 

Dermatophytes were presumptively identi ed 

based on gross morphology and the production of 

alkaline metabolites, which raise the pH and cause 

the phenol red indicator to change the colour of the 

medium from yellow to pink-red.3-5

Result 

A total of 100 patients were enrolled in the study, 

dermatophytosis was more common in males (62%) 

than in females (38%).Tinea corporis (46 %) was the 

most common clinical pattern observed followed 

by tinea cruris (38%), tinea manuum (3%),tinea 

pedis (3%), tinea unguium (7%), tinea barbae (2%), 

and tinea faciei (1%). 

Culture on SDA was taken as the gold standard, 

KOH mount and calco uor white microscopy was 

compared. The sensitivity and speci city of KOH 

mount was 70.2% and 52.06 %, whereas CFW yields 

91.6% and 58.3% respectively

About 84% of the dermatophytes were isolated on 

DTM [Fig. 1] within 5 days of inoculation whereas 

48% were isolated on SDA within 10 days of 

inoculation.

In the present study, all the three genera of 

dermatophytes, i.e, Trichophyton, Epidermophyton 

and Microsporum were isolated as causative 

agents of infection. Out of the different species 

isolated Trichophyton rubrum (68%) [Fig. 2 and 3] 

was the major species followed by Trichophyton 

mentagrophytes (20%) [Fig. 4], Epidermophyton 

 occosum (6%) , Microsporum canis (4 %) and 

Microsporum audounii (2%). 
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Fig. 1: DTM showing Dermatophyte growth on 3rd day Fig. 2: Reverse view of macroscopic colony morphology 
of Trichophyton rubrum showing port-wine pigmentation

Fig. 3: Trichophyton rubrum showing microconidia present 
singly along the hyphae

Fig. 4: Macroscopic colony morphology of Trichophyton 
mentagrophytes
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Fig. 5: Trichophyton mentagrophytes showing spherical shaped 
microconidia, arranged in clusters along the hyphae.

Discussion

In the present study Dermatophytosis was 

common in males than females which is similar 

to the study of Sentamilselvi G et al.6 The higher 

incidence in males could be due to greater physical 

activity and increased sweating.

Out of 100 cases of dermatophytic infections, the 

following clinical forms were observed: tinea 

corporis, tinea cruris, tinea pedis, tinea manuum, 

tinea unguium, tinea barbae, and tinea faciei.

Among the clinical types, tinea corporis was the 

most common clinical pattern observed followed 

by tinea cruris, which is correlating with the study 

of Sentamilselvi G et al., Bindu V et al., Singh S et 

al. and Belukar DD et al.6-9

Out of 100 patient, direct microscopy with KOH 

mount and calco uor mount showed positive 

results in 60(60%) and 80(80%) respectively. About 

84% of the dermatophytes were isolated on DTM 

within 5-10 days of inoculation whereas 48% were 

isolated on SDA within 10 days of inoculation. 

Speciation of dermatophytes was done from 

SDA based on Macroscopic and Microscopic 

appearance.

Among the dermatophytes isolated T.rubrum was 
the major organism followed by T.Mentagrophytes 
which is in accordance with Singh S et al., Kanwar 
A J et al. , Bindu V et al. and Grover S C et al.8-11

Conclusion

This study showed tinea corporis as the most 
common clinical pattern followed by tinea 
cruris. Calco uor white is the best method to 
detect fungal agents from clinically suspected 
case of dermatophytosis with high sensitivity. 
T.rubrum is the most common causative agent of 
dermatophytosis isolated from this region. DTM 
can be used as a rapid screening medium for the 
isolation of dermatophytes compared to SDA. But, 
DTM is inferior to SDA in the identi cation of 
Dermatophyte species.

References 

1. J.A. Chandra Textbook of Medical Mycology. 
(Mehta Publishers, New Delhi) 1996; 67-79. 

2. JW Rippon, Medical Mycology: The Pathogenic 
Fungi and the Pathogenic Actinomycetes, WB 
Saunders, Philadelphia, Pa, USA, 3rd edition, 1988. 

3. Taplin, Zaias, Rebell and Blank, 1969, Arch. 
Dermatol., 99:203-209. 

4. PR Murray, JH Baron, MA Pfaller et al. 2003, Manual 
of Clinical Microbiology, 8th Ed., American Society 
for Microbiology, Washington, D.C. 

5.  Kwon-Chung and Bennett, 1992, Medical Mycology, 
Lea and Febiger, Philadelphia,Pa

6. G Sentamilselvi, A Kamalam, K Ajithadas, et al. 
Scenario of chronicdermatophytosis: An Indian 
study. Mycopathologia. 1997;140:129–35.

7. V Bindu, K Pavithran. Clinico-Mycological study 
of dermatophytosis in Calicut. Indian J Dermatol 
Venereol Leprol. 2002;68:259–61. 

8. S Singh, PM Beena. Profile of Dermatophyte 
infection in Baroda. Indian J Dermatol Venerol 
Leprol.2003;69:281–3. 

9. DD Belukar, RN Barmi, S Karthikeyan, and RS 
Vadhavkar . A Mycological study dermatophytosis 
in Thane.Bombay Hosp J. 2004;46:2.

10. AJ Kanwar, J Mamta, Chander . Superficial fungal 
infections. In: Valia GR, editor. IADVL Text book 
and Atlas of Dermatology. 2nd ed. Mumbai: Bhalani 
Publishing House; 2001. pp. 215–58.

11. SC Grover, PC Roy . Clinicomycological profile of 
superficial mycosis in a hospital in North East India. 
Medical Journal Armed Forces India. 2003;59:114–
16.


