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A B S T R A C T

Introduction: Dermatophytes are group of keratinophilic fungi invading keratinized tissues of skin and its
appendages. Althugh it is not a life threatening condition, the lesions may spread in size and are associated
with significant negative cosmetic, social, psychological impact leading to adverse effects on the way of
life. Although diagnosis of dermatophytosis is essentially clinical, laboratory methods will help to confirm
the diagnosis and appropriate treatment of the disease. Early diagnosis and treatment of index case within
family and/or community will reduce spread of dermatophytic infections.
Aim and Objectives: Detect dermatophytes infection by microscopic examination using 10% KOH
(Potassium Hydroxide) as well as Neutral Red, to isolate dermatophyte on Sabourard’s Dextrose agar with
or without treatment with trypsin and to compare the effect of trypsin on isolation of dermatophytes.
Materials and Methods: Prospective cross sectional, laboratory-based study conducted at a tertiary care
centre. A total of 60 samples were included in the study. Microscopical examination followed by culture
was done for all the samples. The sample was divided into two parts out of which one was treated with
trypsin and other without trypsin. Both parts were further processed by the standard mycological protocol.
We also used neutral red to assess the viability of fungal pathogen.
Results: The study consisted of 40 (66.66 %) male patients and 20 (33.33 %) female patients.The mean
age of the study population was 34.97 + 19.03 yrs.Majority of samples were for nail diseases, 83.33%
Dermatophytes were visualized by direct microscopy with KOH mount in 12 (20%) cases. The neutral red
staining after trypsonization yields positive result in 26 (43.33%) cases. The dermatophytes were cultured
on SDA with and without trypsin treatment of the specimens. The growth was observed in 26 (43.33%)
cases and 24 (40%) cases respectively. Culture positive growth (40 %) cases while KOH positivity was
observed in 20% samples.
Conclusion: Trypsinization improves fungus culture. However use of Neutral red and Trypsinization
helped in achieving better results as compared to conventional methods.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution 4.0 International License, which allows others to remix, and build upon the work. The licensor
cannot revoke these freedoms as long as you follow the license terms.
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1. Introduction

Dermatophyte infection is a global concern that accounts for
majority of superficial fungal infections. The prevalence of
superficial fungal infection ranges 20-25% worldwide.1The
infection caused by dermatophytes is also called as “tineas”
and are named according to the affected body site.2

* Corresponding author.
E-mail address: vasantbaradkar28@gmail.com (V. P. Baradkar).

Dermatophyte infections are contagious. These are
transmissible from human to human and/or animals
to humans. After contact with infected person, hyphal
fragments or arthroconidia are deposited on the superficial
skin layers. Other factors like airborne spread fomites or
even contact with infected animal may lead to deposition
of arthroconidia on skin. Germination of the adhered
spores takes utmost 4-6 hr. The dermatophytes invade the
keratinized tissues of a healthy human host. The fungi then
penetrate the surface barriers, causes lysis and absorption of
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tissue, and develop resistance to immune defences.3

The lesions may spread in size and are associated
with adverse effects. It poses cosmetic, psychological
and social adverse effects in many patients.4 Although
dermatophytosis is not a life threatening disease it is many
times difficult to differentiate from other skin disorders.

Hence laboratory investigations is of significant
importance for correct diagnosis and management.5Early
diagnosis and treatment of index case within family and/or
community will reduce spread of dermatophytic infections.

Simple method of diagnosis includes direct microscopic
examination of skin, hair and nail samples. It is simple,
rapid, inexpensive and efficient technique that can be done
on an outpatient basis and the results will be available within
1-2 h.6 However, direct microscopy has its limitation as
it only detects the presence or absence of fungal elements
but cannot differentiate among species. Also, it requires
experience to interpret the smears otherwise inexperienced
observer may misdiagnose certain artefacts.

Also, culture is essential after microscopy for definitive
identification of the etiological species. The choice of
therapy may depend upon the species causing infection. It
has been observed that direct microscopic findings show
fungal infection, but fungi do not grow on culture.7 This
may be seen due to presence of nonviable fungi in the
specimen that yields negative growth on culture. Thus
difficulties in diagnosis are double fold.4

The Fungi can be visualized by using potassium
hydroxide mount, NAOH (sodium hydroxide), or Di-
Methyl Sulphaoxide (DMSO). Treatment with trypsin helps
in better digestion of tissue as compared to potassium
hydroxide which gives good results of wet mount of
fungal element. Neutral red gives better visualization of
fungal element as it stains only viable cell which was
confirmed by auto radiographic study using 3H-thymidine.
Hence increased sensitivity of culture is obtained by doing
trypsinization along with neutral red. Since conventional
methods are not yielding sufficient evidence for the
initiation of therapy, the quest for newer method is never
ending process.

Here, we have compared the use of trypsinisation
technique along with neutral red staining with conventional
technique for recovery of dermatophytes.

We aimed to detect dermatophytes infection by
microscopic examination using 10% KOH (Potassium
Hydroxide) as well as Neutral Red, to isolate dermatophyte
on Sabourard’s Dextrose agar with or without treatment with
trypsin and to compare the effect of trypsin on isolation of
dermatophytes.

Very few studies are available on this topic. Furthermore
the study may help in finding locally prevalent
dermatophyte species which varies according to the
geographical locations.

2. Materials and Methods

This was a Prospective cross sectional, laboratory-based
study conducted at tertiary care centre after approval
from the ECARP PG academic committee. The waiver
of informed consent was taken since department receives
specimens from suspected cases of dermatophyte infections,
the present study was conducted on leftover samples
received for routine mycological diagnosis. The study was
conducted for a period of 18 months, from June 2019 till
December 2020.

Patients of all ages and both sexes with clinically
suspected dermatophytic infections were included in
the study. Patients taking antifungal treatment before
collection of samples and who had received topical/systemic
antifungal treatment anytime during last 2 months were
excluded from the study. A total of 60 samples were
included in the study.

2.1. Sample collection

Skin scrapings were collected from the active edges of
suspected lesions using sterile scalpel blade. The scrapings
were collected in a sterile petri dish. Infected hairs were
taken by plucking with forceps. If nails were involved, nail
clipping were collected. A detailed treatment history of
patient was also noted.

Samples were divided into 2 parts and processed as
described below.

2.2. Sample processing

The sample processing was divided in two parts. First part
was processed as per the regular protocol. In First part, the
portion of sample was mixed with 10% potassium hydroxide
for 30 minutes and then looked under microscope (40X)
for fungal elements (direct microscopy) and remaining part
was cultured on Sabouraud’s dextrose agar with and without
chloramphenicol and tubes were incubated at 25 degree and
37 degree for 24 hours respectively.

In second part, portion of the sample was treated
with 2% trypsin and then looked for fungal elements
under microscope using 1% Neutral red and 10%
potassium hydroxide while the remaining portion was
cultured on Sabouraud’s dextrose agar with and without
chloramphenicol.

Two (2%) trypsin & 0.5% Neutral red was made in
phosphate buffer saline; both solutions were sterilized by
passage through 0.22 micro meter GS membrane filter. One
part of scrapping was put in 1 ml of 2% trypsin solution and
kept at 370 C for 2 hours. The scales were then washed with
phosphate buffered saline (PBS) by centrifuging 3 times
(1500 g for 10 min). The deposits were suspended in 300
microliter phosphate buffered saline (PBS). 200 microliters
of this PBS treated sample was cultured on Sabouraud’s
dextrose agar supplemented with cycloheximide alone and



182 Bhoye and Baradkar / Panacea Journal of Medical Sciences 2025;15(1):180–186

Sabouraud’s dextrose agar with gentamycin (0.026mg/dl) &
cycloheximide (0.05mg/ml). 100 microliters of remaining
part of suspended deposit was mixed with an equal amount
of 1% neutral red and was kept at room temp for 1 hour.

This was then microscopically examined as wet mount
under dry 40 X objective. The part of the sample, not
treated with trypsin was processed by standard mycological
techniques. All the culture tubes were incubated at 250C
and 370C for 1 month before declaring negative result.
The growth obtained was identified by gross appearance
and then microscopically. All the yeasts were identified by
germ tube test, sporulation on corn meal agar and Hichrome
candida agar.

For primary isolation of fungi, Sabouraud’s dextrose
agar was used. Macroscopic and microscopic characteristics
of the culture was then used for identification. Texture,
rate of growth, pigmentation on obverse and reverse
side of the cultures were employed to characterize the
fungi. Lactophenol cotton blue mount was used to for
microscopical examination. Slide culture was done to study
microconidia, macroconidia and special structures such as
spirals, pectinate, racquet hyphae, and chlamydospores.

Findings were tabulated, compared and results were
interpreted.

3. Results

The present study consisted of 60 patients. It included 40
(66.66 %) male patients and 20 (33.33%) female patients.
The male to female ratio was 2:1. The mean age of male
patients was 36.92 ± 20.60 and of female patients was 31.07
± 14.64.

The study participants were equally distributed in
different age groups as shown in Table 1. Although the study
had only 4 (6.67%) patients from above 61 age group. The
mean age of the study population was 34.97 ± 19.03 with
the range from 6 month to 88 years.

Majority of the samples collected were for nail diseases.
In our study, 50 (83.33%) samples were nails and 9 (15%)
samples were of skin scrapings. Hair samples were the least
1 (1.67%) among the totalt samples collected.

Most of the patients enrolled in our study had nail
disorders. The nail disorders included in the study were
nail dystrophy 8 (13.33 %), Onychomycosis 18 (30 %)
and T. unguium 24 (40 %). The clinical diagnoses of skin
infections were Tinea Facei 2 (3.33 %), Tinea corporis 4 (6.
67%), Tinea cruris 3 (5 %) and least was Tinea capitis 1
(1.67%).

All the samples were mounted for direct examination
under microscope using KOH. The KOH mount has helped
to identify the fungal pathogen in 12 (20 %) of cases and
was negative in 48 (80%).

All the samples were cultured and following species of
fungi were identified- Candida albicans (11.67%), Candida
glabarta (8.33%), Candida tropicalis (5%), Microsporon

gypsum (1.67%), Syncephalostrum racemosum (1.67%),
Trichophyton mentagrophyte (6.67%), Trichophyton
rubrum (6.67%) and Trichophyton voilaceum (1.67%). In
56.67% samples, species could not be identified as growth
was not observed in culture media.

After trypsinization, dermatophytes were visualized
in 26 (43.33%) samples whereas Dermatophytes were
visualized by direct microscopy with KOH mount in 12
(20%) cases. The neutral red staining after trypsinization
gave positive result in 26 (43.33%) cases.

The dermatophytes were cultured on SDA without
trypsin treatment of the specimens and growth was observed
in 24 (40%) cases whereas when cultured on SDA after
trypsin treatment of the specimens growth was observed in
26 (43.33%) cases.

The comparison of KOH and Culture positive
dermatophyte isolates is shown in the following Table 2.

Figure 1: KOH mount showing hyaline septate hyphae and
Trpysin with neutral red showing red colour fungal hyphae

4. Discussion

Superficial cutaneous fungal infections are very common
and affect 20% to 25% of the world’s population.8 The
current study attempts to find the difference between
conventional methods and after trypsinization of the sample.

KOH examination is the point of care of microscopic
diagnosis of the dermatophytosis. Dimethyl Sulfoxide
(DMSO), neutral red and Periodic Acid Schiff stain are
some of the reagents used for visualization of the fungus
in skin scrapings on direct microscopy.

Different concentrations of KOH, NaOH, dimethyl
sulfoxide can be employed to clear the specimen. The
specimen can be mounted in any of these solutions and
heated to emulsify lipids before examination. However,
confirmed diagnosis can be made on culture. Inability to
visualize the fungus on direct microscopy or growing it in
culture by standard method poses difficulties to report the
results to the clinicians. Further long duration of treatment
and emergence of resistance in fungal pathogen have
warranted newer methods that gives results with accuracy
and high sensitivity.9
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Table 1: Age Distribution (n =60)

Age groups Male (A) Female (B) Total (A+B)
0-20 11 5 16
21-40 12 8 20
41-60 13 7 20
>61 4 0 4
Total 40 20 60

Mean- 36.92yr mean - 31.07yr Mean - 34.97yr
SD- 20.60 SD- 14.64 SD- 19.03

Max – 88yr Max- 50yr Max- 88yr
Min – 8yr Min - 6 month Min – 6 month

Table 2: Comparison of Culture and KOH mount

KOH/Culture Culture positive Culture Negative Total
KOH Positive 12 (20%) 0 12 (20%)
KOH negative 12 (20%) 36 (60%) 48 (80%)
Total 24 (40%) 36 (60%) 60 (100%)

In our study, microscopical examination and culture was
done on all samples. One part of the sample was treated with
trypsin and other part was processed without trypsin. Both
parts were further processed by the standard mycological
protocol. We also used neutral red to assess the viability of
fungal pathogen.

Colony and microscopic appearance of fungi was
examined as mentioned in the study by Pravesh Yadav
et al.10 The remaining part of the specimen was divided
and inoculated into specific agar surfaces. Culture media
employed for the growth was Sabouraud’s dextrose agar
with chloramphenicol (0.05 g/l), gentamicin (20 mg/l) and
cycloheximide (0.5 g/l) and Dermatophyte Identification
Media (DIM). The inoculated tubes were incubated at 25◦C
for optimal growth. Growth was confirmed by morphology
of the colony and microscopic appearance on Lacto Phenol
Cotton Blue (LPCB) mount.10

The trypsin treatment method for culture-based diagnosis
of dermatophyte is easy to perform and less expensive.
Xess et al have observed that treatment of specimens with
trypsin prior to culture increases the sensitivity of the culture
technique.9

The present study was performed on 60 patients who
were clinically diagnosed with dermatophytic infections
and their samples were obtained in the laboratory for
confirmation of the clinical diagnosis.

Our study consists of 40 (66.66 %) male patients and
20 (33.33 %) female patients. The male to female ratio
was 2:1. The study participants were equally distributed in
different age groups. Although the study had only 4 (6.67%)
patients from above 61 age group. The mean age of the study
population was 34.97 ± 19.03 with the range from 6 month
to 88 years. Dermatophytosis is found to be common in
young adults although it has been observed that tinea capitis
is more common in paediatric age group.11 Dermatophytic
infections are more common among males than females.

The reason may be greater physical activity and increased
exposure to sun and resultant increased sweating in males.

Raghvendra Pratap Singh et al.12 observed that the mean
age was 35.93 years with range between 14 to 72 years that
included 64(62%) males and 40(38%) females. Jain et al.13

found male: female ratio of 1.3:1.
Kaur et al.14 observed the dermatophytosis infection

common (20.4%) among age group of 21-30 years. Kaur et
al.14 observed male to female ratio of 1.6:1. Doddamaniet
al.15 reported males (73%) were more frequently affected
than females (27%) and Male to female ratio was
2.7:1.Smita kulkarni et al.16 reported the male to female
ratio was 2.04:1 and the predominant age group in males
and females was 31 to 40 years.16 Swati Jain et al.13 found
that dermatophytic infections were common in the adult age
group (21–40 years) which is well correlated with the other
studies. Thus Most of the studies showed findings similar
to our study with the commonest age group involved being
in the range of 20-40 years and male preponderance. The
mean age of 34.97 of our study also matches the other
studies. The other possible reasons might be due to the
working culture which predisposes middle aged persons to
climatic conditions and also causes occupational exposure.
Also, increased socialization in this age group might further
lead to infection spread.13 The higher prevalence in the
middle age group is possibly accorded to occupation-related
trauma. The higher incidence of nail disorders in males
may be related to more exposure to outdoor physical
activity which makes the nail prone to trauma. Perea et
al.17also reported a higher incidence in males as compared
to females. Pravesh Yadav et al.18 reportedthe mean age of
the study population as 42.4 years in and 40% of the patients
belonged to the age group of 31-45 years.Adhikari et al.have
reported high prevalence (58.8%) of onychomycosis during
the third decade19The majority of our patients were having
nail disorders. The age group of presentation in our study
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matches the other studies done on onychomycosis.
The majority of the samples collected in our study were

for nail diseases. 83.33% samples were nails. 15 % samples
were of skin scrapings. The hair samples were the least
among the different samples in our study. The nail disorders
included in our study were Nail dystrophy (13.33 %),
Onychomycosis (30 %) and T. unguium (40 %). The clinical
diagnoses of skin infections in our study were Tinea Facei
(3.33 %), Tinea corporis (6. 67%). and Tinea cruris (5 %).

All the samples were cultured and following species of
fungi were identified- Candida albicans, Candida glabarta,
Candida tropicalis, Microsporon gypsum, Syncephalostrum
racemosum, Trichophyton mentagrophyte, Trichophyton
rubrum and Trichophyton voilaceum. In 56.67 % samples,
species cannot be identified as growth was not observed
in culture media. The most common species identified
were Candida albicans (11.67 %) followed by Candida
glabarta (8.33 %) and then by Trichophyton mentagrophyte,
(6.67%) and Trichophyton rubrum (6.67%). Pravesh Yadav
et al.18 have observed that the most common isolated
fungus was T. interdigitale (61%), followed by T. rubrum
(34%) and T.verrucosum (5%).However, studies from Delhi
have reported T. rubrum as the commonest etiological
fungus for onychomycosis.20,21Swati Jain et al.13 have
observed that T. mentagrophyte (77.5%) was the most
common dermatophyte isolated in their study followed by
T. rubrum (13.3%). Smita kulkarni et al.16 have found
that most common pathogenic fungus in their study was
T. rubrum. The other dermatophytes observe in their study
were T. mentagrophytes, T. verrucosum, T. schoenlenii and
T. tonsurans. However, the commonest isolated species
in our study was Candida albicans (11.67 %) followed
by Candida glabarta (8.33 %) and then by Trichophyton
mentagrophyte, (6.67%) and Trichophyton rubrum (6.67%).

Trichophyton rubrum was the predominant fungus in
studies from different parts of India, (Doddamani et al.,
2013,15 Lakshmi et al., 201522 Kennedy kumar et al.,
2007,23 Madhavi et al., 201124 Suman singh et al., 200325

Smita Sharma et al., 200720 Kannan et al., 2006.26 While
Microsporum canis is reported as prominent pathogenic
fungus in middle east countries like Saudi Arabia, Kuwait
(Abanmi et al.,27 Razzaq Adel et al., 2007).28 Trichophyton
spp follow Microsporum species in these countries also. In
African countries like Nigeria (Kennedy et al., 2015), Egypt
(Abdelkarim, et al., 2013) the infecting agents are similar to
that of Indian subcontinent.29–31 (Table 3)

Dermatophytes were visualized by direct microscopy
with KOH mount in 12 (20%) cases. The neutral red staining
after trypsonization yields positive result in 26 (43.33%)
cases. The difference in visualization by two difference
methods is significant.

The dermatophytes were cultured on SDA with and
without trypsin treatment of the specimens. The growth
was observed in 26 (43.33%) cases and 24 (40%) cases Ta
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respectively.
Raghvendra singh et al.12 have observed that out of 104

patients included in the study 55 were culture positive and
49 were culture negative. Thus culture reports were positive
in 52.84% cases.

Smita Kulkarni et al.16 have conducted a study on
100 patients and observed that the 61 samples were KOH
positive, while the remaining 39 were negative. Out of
100 cases 54 cases could be diagnosed by culture that
indicates KOH mount was more sensitive than culture.
Smita Kulkarni et al.16have noted that 46 samples were
positive by both KOH and culture while 31 samples were
negative for both KOH and culture. 15 samples were
positive by KOH alone 8 samples were positive by culture
alone.16

Tanu arora et al.4observed that 189 (28.76%) samples
were KOH positive on direct microscopy of KOH mount
while 91 (13.85%) samples showd growth on culture.
Fungi were neither detected nor showed any visible fungal
growth in 377 (57.38%) clinical samples. The limitation
of KOH mount is that it requires adequate quantity of
sample and appropriate collecting tool and expertise. These
factors determine sensitivity and specificity of KOH. It
was reported that less than a third of patients with clinical
diagnosis of the disease had positive cultures. The reasons
of negative growth on culture may include sampling error,
defective culture medium or mishandling of the culture
medium.4

Manjunath M et al conducted a study on 130 patients and
found that 98 (75.38%) cases were positive for KOH &/or
culture while remaining 32 (24.61%) cases were negative
for both KOH & culture. 28(21.53%) cases were positive
for KOH but negative for culture whereas 04(03.07%)
cases were negative for KOH but yielded the fungal
growth. Remaining 66(50.76%) cases have shown the
fungal filaments in KOH mount and also yielded the growth.
(Manjunath M Koppad M, Dadapeer S. Clinicomycological
study of Dermatomycosis in a tertiary care hospital. Indian
J Microbiol Res 2016;3(2):190-193.)

Swati jain et al.13have found that 1,073 cases (89.4%)
were positive by KOH mount, 741 cases (61.75%) were
positive by culture and 709 cases (59%) were positive
by both KOH and culture. Mishra et al and Jain et al.13

have reported KOH positivity was 85 and 72% and culture
positivity was 64 and 62%, respectively.

Saraswati et al.31 observed the overall positive rate either
in KOH examination or culture to be 41.6 % whereas
in our study it was 40%. In our study we found that
culture positive growth (40%) cases while KOH positivity
was observed in 20% samples, thus typsinization improved
the chances of fungus culture. However use of Neutral
red and Trypsinization helped in achieving better results
as compared to conventional methods. Saraswati et al.31

concluded that technical skills and expertise of the subject
were pivotal in improving the isolation and identification in

addition to good specimen collection methods. Thus, the
findings of different mycological studies have variation in
positivity rate.

5. Conclusion

We conclude that trypsinization improves the chances
of fungus culture. However use of Neutral red and
Trypsinization helped in achieving better results as
compared to conventional methods.
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