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ABSTRACT

The aim of the study is to test fungi isolated from cases of dermatophytosis against six antifungal
drugs i.e., Amphotericin B(AP), Itraconazole (IT), Fluconazole (FLU), Clotrimazole(CC),
Nystatin(NT) & Ketoconazole (KT). The isolated fungi are Trichophyton rubrum, Trichophyton
mentagrophytes, Epidermophyton floccosum, Candida albicans and Aspergillus niger. The study
revealed that Clotrimazole and Ketoconazole were the most effective antifungals against
dermatophytes, Nystatin for Candida albicans and Fluconazole for Aspergillus niger. The
method used was disk diffusion method.
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INTRODUCTION

Several factors have been attributed to the increase in fungal infections in the recent past. Most

notable are organ transplantation, HIVV/AIDS, cancer, diabetes, use of broad spectrum antibiotics
and cytotoxic-chemotherapy.

The dermatophytes are closely related keratinophilic fungi which cause dermatophytosis. The
incidence of dermatophyte infection has increased considerably during the past several decades’
Candida species are the most common opportunistic pathogens in compromised host. Candida
albicans is the 5™ most common cause of nosocomial blood stream infection?. It is the causal
agent of opportunistic oral and genital infections and candidial onychomycosis and infection of
nail plate®.

Serious infections due to Aspergillus species and other filamentous fungi are emerging as
prominent cause of infection, morbidity and mortality world wide*”.

Patients suffering from fungal infections receive a variety of antifungal agents during the course
of their infection, classes of antifungal agents that are frequently used are Azoles® and
polyenes”®.

MATERIALS AND METHODS:

Skin scrapings, nail and hair specimens were collected from patients with suspected
dermatophytosis. Sample was obtained from patients attending the Dermatology outpatient
department, King George Hospital of Andhra Medical College, Visakhapatnam (India). The
affected area was thoroughly cleaned with 70% alcohol to remove the surface contaminants.
Whatman no.1 filter paper was used for collecting specimens®. After disinfection with alcohol,
skin lesions were scraped with blunt end of scalpel to collect epidermal scales. From the scalp
hair was epilated with sterile forceps. Nail samples were collected using nail clip. 10% KOH
solution was used for skin & hair and for nail scrapings 20% KOH was used. All preparations
were examined under low power and confirmed under high power. Samples were also cultured
on duplicate plates of Sabouraud Dextrose Agar (HiMedia) prepared according to the
manufacturer's instructions and actidione & antibiotic were added. The plates were inoculated
with finely divided pieces of each sample and incubated at 28°C in BOD incubator (Remi) for
recovery of dermatophytes or other fungi. The cultures were identified by their macroscopic and
microscopic features™®***2

Dermatophytes - T. rubrum colonies were white to fluffy, occasionally powdery to granular with

diffuse wine red colored pigmentation on reverse. Microscopically showed Pyriform
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microcondia borne slightly along the hyphae and Macrocondia which were pencil shaped. A
negative urease test and hair perforation test further confirms T.r ubrum.

T.mentagrophytes colonies were creamy tan, powdery to granular, flat surface with buff colour.
Microscopically abundant spherical microconidia were seen in grape like clusters and
macroconidia were thin walled and cigar shaped. Sometimes spiral hyphae were seen,
biochemical test like urease and in-vitro hair perforation test were positive?,

Epidermophyton floccosum colonies grow rapidly within 3 to 5 days initially gray white then
develop distinct characteristic khaki-green pigment when mature. Yellow white streamers of
hyphae may be seen radiating from the center of the colony to periphery. The surface becomes
granular on further maturity as conidia are produced and microconidia are never produced.
Macrocondia are usually produced in profusion and are typically club-shaped, have three to five
cells and thin, smooth walls. They often cluster in groups of three to four. Chlamydoconidia are
typically present, particularly in older cultures.

Candida albicans colonies are cream coloured, glabrous, smooth and yeast like in appearance.
Microscopically Gram positive budding yeast cells seen. It was identified as albicans by positive
germ tube test within two hours in human serum at 37°C and production of chlamydospores on
corn meal gar at 20°C.

Aspergillus niger showed wooly colonies, white to yellow at first and then turns to dark brown or
jet black. Granular surface due to dense proliferation of black spores (condiospores).
Microscopically it showed hyaline septate hyphae with black head and conidia, conidiophores of
variable length, biseriate phialades covering entire vesicle.

Antifungal drugs - Amphotericin B disks(20 ug), Itraconazole disks (10ug), Fluconazole disks
(10ug), Clotrimazole disks (10ug), Nystatin disks (100pg) & Ketoconazole disks (10ug)
concentration were used in this study obtained from Himedia.

ANTIFUNGAL SENSITIVITY TESTING:

Preparation of Inoculum and Agar well diffusion Method —

Preparation of Inoculum and media on which the disks were placed and incubation period was
different for Dermatophytes, Candida and Aspergillus. 21 days old grown culture of T. rubrum,
T. mentagrophytes, E.floccosum were scraped with sterile scalpel and dissolved in sterile saline
solution to make different dilutions (1/2). One of diluted suspensions was used as inoculum
which had absorbance of 0.600 at 450nm determined spectroscopically (Electronics India)***°.
Antifungal screening was carried out using the agar well diffusion assay(CLSI,M-27A, M-

28A)'. 20 ml of sterilized Sabouraud dextrose agar medium was poured into a 15 cm Petri
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dishes in triplicates for each fungi. 20 pl of inoculum suspension of the T. rubrum, T.
mentagrophytes, E.floccosum was distributed evenly over the surface and antifungal disks were
placed respectively and plates kept in BOD at 27°C for 10 to 15 days and zones of diameter were
noted by the help of zone scale reader (Hi Media).

For Candida the yeasts were grown on SDA for 24 Hrs, inoculum was prepared and adjusted to
match the turbidity of 0.5 MC Farlands standard using spectrophotometer (EI) set at 530nm
wave length. Sterile applicator swab was moistured in that cell suspension and used to inoculate
the surface of Muller Hinton Agar plate (20ml) supplemented with 2% glucose and methylene
blue (0.5pg/ml) and than antifungal disks were placed and incubated in BOD for 24 Hrs and
observed for zones of inhibition. (CLSI, M44A)*

For Aspergillus, the fungi were sub cultured on potato dextrose agar one week before to testing
and the inoculum suspensions were prepared to optical densities ranged from 0.09 to 0.11. The
agar plates were inoculated with inoculum suspension with sterile swab and antifungal disks
(HiMedia) were placed (CLSI, M51A)* and incubated for 48 hours and observed for zones of
inhibition.

RESULTS AND DISCUSSION

Table -1
No of Strains Zone of inhibition in mm
Isolates (n=30) AP IT FLU CC NT KT
T.rubrum 16 0 13 0 32 0 22
T.mentagrophytes 8 0 14 0 31 0 25
E.floccosum 2 0 16 0 33 0 23
C.albicans 2 15 18 35 21 29 32
A.niger 2 20 12 O 13 27 12

Espinel- Ingroff*’suggested the zones of inhibition for filamentous fungi as

For Azoles sensitivity zones were

Susceptible - when > 17 mm diameter, Intermediate - in between 14 mm-16 mm diameter,
Resistant - when < 13 mm diameter

For Amphotericin B sensitivity zones were

Susceptible - when > 15 mm diameter, Intermediate - in between 13mm-14 mm diameter,
Resistant - when < 12mm.

Sara Carralhinho® suggested the zones of inhibition for candida as

For Nystatin

Susceptible - when > when 15mm diameter, Intermediate - in between 10 mm -14mm diameter,
Resistant - when no zone
In the present study susceptible as well as intermediate sensitive were taken as sensitive

(>13mm), and resistant when < 12mm and Table-1 shows Trichophyton rubrum, Trichophyton
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mentagrophytes, Epidermophyton floccosum showed highest zone of inhibition for CC & KT
suggesting sensitivity towards those drugs while Candida albicans showed sensitivity to all the
six drugs and highest zone of inhibition for FLU followed by KT. Aspergillus niger showed
sensitivity to NYS followed by AP. (Table-1)

Sensitivity of T.rubrum, C.albicans, A.niger tested for antifungal drugs Amphotericin
B(AP), Itraconazole (IT), Fluconazole (FLU), Clotrimazole(CC), Nystatin(NT) &
Ketoconazole (KT)

Dermatophytosis, now can be treated by a variety of antifungal agents. Tinea unguium (infection
of nails), Tinea capitis (infection of scalp) being of a more extensive involvement need systemic
therapy, whereas some fungal infections can be tackled just by topical application.”* Fast
developing antifungal resistance is one of the reasons that explains occasional therapy failure.
This necessitates the development of a simple standardized and reproducible in-vitro assay, for
evaluating the resistance contemporarily encountered.?? The three main areas where antifungal
susceptibility tests are being used presently are a) epidemiological surveys, b)assessment of the
degree of antifungal activity c) optimized antifungal therapy and clinical outcome prediction.?
Against these resistant pathogenic fungi, for testing the antifungal susceptibility quite a few
novel methods are developed.??* About two decades ago (1983) NCCLS, presently CLSI
developed numerous studies to evolve a standardized antifungal susceptibility assay. Though the
dilution tests are used frequently in many micro & macro assays they are quite cumbersome for
many a laboratory. To find a simpler alternative, number of studies were undertaken recently.
232526 A simple and cost effective method obviating the use of specialized equipment is the agar
based disk diffusion susceptibility method, which has a reasonably good correlation with the
referred dilution assay.?*"%%%°

One of the challenging areas of the hour is the development and standardization of antifungal
susceptibility testing. Presently the standard disk diffusion assay is a good model not only for

the antifungal susceptibility testing but also characterizing some fungal genera apart from being
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useful in routine mycological diagnostic services. This method is reproducible and also
correlates positively with the reference method.*%*

In our study, Clotrimazole and Ketoconazole had large inhibition zones around the disks.
Clotrimazole had the best activity against the isolates of Dermatophytes. It is one of the oldest
anti fungal drugs formulated as a topical for use against dermatophytosis®. The other fungal
drug used in the study includes Ketoconazole that showed good activity*?. Fluconazole has poor
activity on isolates tested for Dermatophytes and Aspergillus. There are many studies indicating
that Fluconazole has less activity against the above fungi®:. Our data is in agreement with those
reports. For Aspergillus niger, Nystatin was proved to be the best by showing largest zone of
inhibition and same was reported by Valerie’*. Candida albicans showed largest zone of
inhibition for Fluconazole our studies are in comparison with Ball®.

CONCLUSION:

Finally the study concludes that Clotrimazole showed significant sensitivity towards
Dermatophytes, Fluconazole for Candida and Nystatin for Aspergillus. Identification of the
causative fungus helps in administering the appropriate antifungal agent.
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