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ABSTRACT

Dermatophy tosis is a common fungal disease difficult to so we plan to evaluate the antifungal activities of five antifungal drugs like
Terbinafine (0.03-0.5), Itraconazole (0.03-0.25), Ketoconazole (0.03-4), Fluconazole (4-64) and Griseofulvin (0.24-1) ug/ml were used to evaluate MIC
against (n=132) dermatophy tes isolates. The isolates belongs to three genera and eight species as T.mentagrophytes 52 (39.4%), T.rubrum 30(22.7%),
T.violacium 18(13.6%), T.verrucosum 11(8.3%), E.floccosum 10(7.6%), M.canis 6(4.5%), T.tonsurans 03(2.3%) and T.schollenii 2(1.5%). MIC showing high
against the Fluconazole and Ketoconazole so it signifies that slowly it is going towards the resistance according to drug exposed so these fungi. This study
shows that Terbinafine and Itraconazole drugs are drug of choice when there is no response against Ketoconazole, Fluconazole as we know due to more

human toxi city Griseofulvin is now a day’s not commonly used.
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INTRODUCTION

The susceptibility testing of bacteria, actinomycetes is now
well accepted, but still researches are going on to make more
technologically well advanced [ 2. Whereas, antifungal susceptibility
testing remains less well developed and less utilized than antibacterial
testing. The incidence of dermatophytosis cause by Trichophyton,
Epidermophyton and Microsporum species [ 4 has increase day by day
especially among immunocompromised patients [ Relapse reported for
some dermatophytes species and primary resistance of Trichophyton
rubrum strains to terbinafine 6L So the need for determination of their
in Vitro susceptibility te stagainstantifungal agents is essential.

In vitro antifungal susceptibility tests could help to optimize
the therapy and to select an effective antifungal agent for
dermatophytosis [0l A standard method for susceptibility testing of
dermatophytes is only MIC using either broth macro dilution or broth
microdilution tests have been obtained in several tests reports [11-14],
The main purpose of this work was to establish in vitro antifungal
susceptibility of fluconazole, itraconazole, ketoconazole, terbinafine and
griseofulvin against clinical dermatophytes isolated in KRL Hospital,
Mysore, India using broth microdilution method.

MATERIALS AND METHODS

Dermatophytes:

A total of 132 isolated and conformed by PCR strains were
taken, which includes Trichophyton mentagrophytes (n=52), T.rubrum
(n=30), T.violacium, T. flocossum (n=10), M.canis, T.tonsurans (n=03) and
T.scholenii  (n=02) tested for antifungal susceptibility. All
microorganisms were clinical isolates obtained from nail, skin and hair
specimens taken for research purpose from KRL Hospital Mysore, India
from 2010-Janaury to 2011-December. All these fungi were maintained
on Potato Dextrose Agar (PDA) without antibiotics at 28°C for seven to
14 days for pure colony Candida parapsilosis ATCC-22019 was also
cultured and maintained as reference strains obtained from CMC-Vellore.

Antifungal susceptibility tests:

The broth microdilution assay for antifungal susceptibility
tests for dermatophytes was performed according to the CLSI guidelines
M38-A for filamentous fungi.
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Broth Microdilution:

The drugs were obtained from their respective
manufacturers: fluconazole (Cipla Pharmaceuticals Limited, India),
ketoconazole, itraconazole (Cadila Pharmaceuticals, India), terbinafine
(HiMedia, India) and griseofulvin (HiMedia, India). Fluconazole was
dissolved in distilled water while the other drugs were dissolved in
100% dimethyl sulfoxide (Cipla Pharmaceuticals Limited, India). The
RPMI-1640 supplemented with L-glutamine was used to prepare stock
solution according to the Stock solutions were stored at -70°C until used.
Serial dilutions started with different range of antifungal agents like
Terbinafine (0.03-0.5), Itraconazole (0.03-025), Ketoconazole (0.03-4),
Fluconazole (4-64) and Griseofulvin (0.24-1) pg/ml were used [15-17],

Test procedure:

The dermatophytes were grown on Potato Dextrose agar at
28°C. Then slowly with wire loop scrap the surface of the colony and
make suspension in distilled water with Conidia and hyphae. Optical
density adjusted at 530 nm to obtain final inoculums size 5x10* cells/ml.
If requires opacity adjusted with 500 ml RPMI 1640 supplemented with
L- glutamine (broth).

Sterile microdilution plates 96-U-shaped used for the study.
Rows 1-10 contains the series of drug dilution in 100pl volumes starting
with the concentration of 32pg/ml. 100l of inoculum suspension were
added to each well. The eleventh control with conidia, 100ul of
inoculums and 100pl of drugs free medium were added. These plates
were covered with cello tape, incubated at 28°C and examined after 48
hours to 72 hours incubation for conidia as control and dermatophytes
as test organisms respectively.

Test reading:

End point of the tests value were performed by visual no
growth in the medium, i.e every 24hrs until growth in the central well
drug free medium. Azole agent and griseofulvin: The lowest
concentrations of the drug produce 80% of growth inhibition.
Terbinafine: The lowest concentration of the drug showing 100% growth
inhibition.

RESULTS

MIC of antifungal agents for 132 isolates was determined
after four days for Trichophyton mentagrophytes and five days for
Trichophyton rubrum, Microsporum canis and Epidermophyton floccosum
species when incubated at 28°C. All these species of dermatophytes
isolated identified and conformed by PCR as dermatophytes were
selected for antifungal sensitivity tests. It was now known that either
these 132 isolates were sensitive or resistance but high MIC value
indicates that it is also slowly acquired adaptation towards the drug.
Twenty three isolates (14.4%) were showing high MIC valve
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(T.mentagrophyte-8, T.rubrum-5 and T.verrucosum-7) of fluconazole and Table-1 gives all ranges of concentration inhibiting 50% of
M.canis -3 had MICso of 16ug/ml. Second most frequent by used drug isolates and 90% of isolated and geometric mean of 5 drugs against 132
next to fluconazole is ketoconazole, which had MICso of 0.125ug/ml of isolates where MICso of MICyq was not determined because of small
the most of the isolated. Griseofulvin, itraconazole and terbinafine drugs number of samplesi.e. <10 samples as seen in (Table-1, 2, 3 and 4). The
are all most showing similar result in between MIC value of 0.03- MIC ranges of fluconazole, itraconazole and ketoconazole for C
0.06pg/ml. parapsilosis ATCC-22019 were within the value standardized by CLSI

document M38-A.

Table No. 1: MIC of the Terbinafine against 132 isolates of conformed dermatophytes in pg/ml

Isolates Range MIC50 MIC90 GMIC
T.mentegrophytes (n=52) (0.03-0.5) 0.06 0.25 0.07
T.rubrum (n=30) (0.03-0.5) 0.06 0.25 0.06
T.violacium (n=18) (0.03-0.5) <0.03 0.03 0.03
T.verrucosum (n=11) (0.03-0.5) <0.03 0.06 0.03
E.flocosum (n=10) (0.03-0.5) 0.06 - 0.05
M.canis (n=6) (0.03-0.5) 0.06 - 0.05
T.tonsurans (n=3) (0.03-0.5) 0.0 - 0.03
T.schoelneii (n=2) (0.03-0.5) 0.0 - 0.03

Table No. 2: MIC of the Itraconazole against 132 isolates of conformed dermatophytes in pg/ml

Isolates Range MIC50 MIC90 GMIC
T.mentegrophytes (n=52) (0.03-4) 0.125 0.25 0.10
T.rubrum (n=30) (0.03-4) 0.125 0.5 0.12
T.violacium (n=18) (0.03-4) <0.03 0.03 0.03
T.verrucosum (n=11) (0.03-4) 0.125 0.25 0.11
E.flocosum (n=10) (0.03-4) 0.125 - 0.07
M.canis (n=6) (0.03-4) 0.125 - 0.07
T.tonsurans (n=3) (0.03-4) 0.0 - 0.04
T.schoelneii (n=2) (0.03-4) 0.0 - 0.03

Table No. 3: MIC of the Ketoconazole against 132 isolates of conformed dermatophytes in pg/ml

Isolates Range MIC50 MIC90 GMIC
T.mentegrophytes (n=52) (0.03-4) 0.125 0.25 0.10
T.rubrum (n=30) (0.03-4) 0.06 2 0.11
T.violacium (n=18) (0.03-4) 0.125 0.25 0.11
T.verrucosum (n=11) (0.03-4) 0.25 4 0.24
E.flocosum (n=10) (0.03-4) 0.06 - 0.04
M.canis (n=6) (0.03-4) 0.125 - 0.08
T.tonsurans (n=3) (0.03-4) 0.0 - 0.04
T.schoelneii (n=2) (0.03-4) 0.0 - 0.03

Table No. 4: MIC of the Fluconazole against 132 isolates of conformed dermatophytes in pg/ml

Isolates Range MIC50 MIC90 GMIC
T.mentegrophytes (n=52) (4-64) 32 64 18.20
T.rubrum (n=30) (4-64) 16 32 11.69
T.violacium (n=18) (4-64) 1 2 4.0
T.verrucosum (n=11) (4-64) 4 8 5.27
E.flocosum (n=10) (4-64) 32 - 17.15
M.canis (n=6) (4-64) 16 - 11.31
T.tonsurans (n=3) (4-64) 0.0 - 4.0
T.schoelneii (n=2) (4-64) 0.0 - 4.0

Table No. 5: MIC of the Gresiofulvin against 132 isolates of conformed dermatophytes in pg/ml

Isolates Range MIC50 MIC90 GMIC
T.mentegrophytes (n=52) (0.25-1) 0.5 0.5 0.26
T.rubrum (n=30) (0.25-1) 0.5 0.5 0.34
T.violacium (n=18) (0.25-1) 0.5 1 0.32
T.verrucosum (n=11) (0.25-1) >1 >1 0.47
E.flocosum (n=10) (0.25-1) 0.5 - 0.21
M.canis (n=6) (0.25-1) 0.25 - 0.14
T.tonsurans (n=3) (0.25-1) 0.0 - 0.07
T.schoelneii (n=2) (0.25-1) 0.0 - 0.06
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Mean MIC of different antifungal
agents in ng/ml.
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Fig. 1: Mean MIC of fluconazole, grisiofulvin, ketoconazole, itraconazole, terbinafin e by microtube antifungal susceptibility test

DISCUSSION

As antifungal tests is not so common in this Asian countries
like India and Nepal, but itis very much essential to know the resistance
patterns among microbes i.e not only in bacteria but also in fungus,
which help to assess interventional efforts and empirical therapy to the
patient. This MIC data are also essential to obtain distribution profiles of
MIC values for fungal correlations of MICs with clinical response Nir-Paz
etal 18] advised the method of testing susceptibility of antifungal agents
against yeast and also additional effort to adapt NCCLS broth
microdilution method for molds.

As given in fig 1 MIC done by incubation at 28°C for 7 days
gives only microconidia in buffered RPMI 1640 allows adequate growth
for the study. Differences in MIC values cannot be attributed to the
incubation temperature (28 or 35°C) as Perea et al. "] shown that
anyone temperature can influence MIC. We incubated 7days for
T.rubrum and T.mentagrophytes as Gupta and Kohli 2% these fungal
growths were luxurious and taken only for 5 days for growth.
Terbinafine was most potent agent tested in our study but slow and
steady increasing MIC of Terbinafine in T.mentagrophytes is also a point
of view [1 221 Fluconazole is the drug that had high MIC value in
Trichophyton, Microsporum and Epidermophyton which is 16-32ug/ml,
similar report was found in latest research done by Santos et al. in 2006
(23] Next drug which is more frequently used ketoconazole is also
showing MIC increasing 0.125ug/ml as compared to other researchers
work [24-26],

Monitoring antimicrobial resistance is useful because apart
from tracking and detection of resistance trends by microorganisms, it
also gives clues to emerging threats of new resistance. Where asin other
researcher terbinafine also showing mild type of resistance but in our
study most frequently used drugs by patients were ketoconazole and
fluconazole weekly for months, even if it was not getting treated then
few patients were taking one tab for Flustat for 5 days direct from drug
house without any Doctors prescription. That may be the one of the
region for drug resistance among few isolates. This type of drug
resistance mostly we have observed in zoonotic infection.

Lastly we conclude that Terbinafine as most active and has
excellent in vitro potency and broad spectrum activity against all the
tested species. This can be used to treat a majority of dermatophytic
infections and also in those infection causing dermatophytes with high
MIC values with azoles can easily treated by this drugs.

CONCLUSION

We have demonstrated that terbinafine and itraconazole
should preserve for drug resistance infection treatment use. As we have
seen that terbinafine has least MIC and next itraconazole, whereas
fluconazole and ketoconazole has high MIC. MIC need to correlate with
clinical form of disease for break point development against the
dermatophytes.
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