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ABSTRACT Keratomycosis can have deleteriougetfto human eye and may lead to loss of vision. Fungal keratitis caused
by aFusariumspecies was isolated and descriffiéa: isolate was identified to Beisariumsolani and confirmed by molecular

data based on ITS rDNgequenceThe fungal isolate was evaluated for its antifungal susceptibility against five common
antifungal agent3he result indicated that miconazole was highly sensitive but fluconazole and ketoconazole were intermediately
sensitive Amphotericin B was found to befettive against the pathogen with MIC value of 4mg/L. Human pathogenic

solani is highly diverse and resistant to many antifungal agéhesefore, accurate identification and susceptibility profile of

this species is very essential for rapid diagnosis and treatment.

INTRODUCTION dependent on composition of media and envi-
ronmental conditions. Molecular technique such
Keratomycosis or fungal keratitis can have aas internal transcribed spacer (ITS) ribosomal
deleterious déct on the human eye and are usu-DNA (rDNA) have become reliable and are
ally associated with significant loss of visual highly suitable tool for identifying variable spe-
function. Many species of fungi commonly clas- cies like Fusarium and for assessing genetic
sified as fungal ophthalmic pathogens have beerariations within populationsthe aim of this
reported to cause eye infections (Eduardo andtudy was to analyse-vitro antifungal suscep-
Alfonso 2008).Among several fungal patho- tibility and molecular identification of Busa-
gens,Fusarium spp. is considered as the mostrium sp., causing ophthalmic mycoses.
dangerous filamentous fungi causing various
diseases in humans particularly in immunocom- MATERIALS AND METHODS
promised patients (Nucci arhaissie 2007).
Classification ofFusariumat the sub-genus level Clinical Observation
has been problematic, but increasing reports of
Fusarium as a human pathogen in ocular infec- A 38 year male, farmer by occupation vis-
tions has generated an interest in finding a mordéted the outpatient wing of eye department of
consistent basis for classificatidccurate iden-  Kasturba Medical College, Manipal University
tification of the etiologic agents causing kerato- Manipal with pain, redness in left eye and a his-
mycosis is critical to rapid diagnosis. It will also tory of trauma due to stick injury of one week.
help in advancing our understanding of eachBefore arrival to the hospital he got treated with
species and may lead to more identificationciprofloxacin eye drops and acyclovir ointment
methods and &fctive antifungal therapy and by a local practitioneiThe symptoms persisted
improve clinical outcomes. Besides, identifica- and upon examination he had a corneal ulcer
tion of Fusarium by morphological traits is of- with hyphating magins, satellite lesions and in-
ten dificult because mycelial pigmentation, durations.
shape and size of conidia are unstable and highly
Isolation of Organism
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for corneal scraping procedure. Using a sterileannealing and elongation were done at 95°C
kimura scalpel, the base of the ulcer scraped fofor 1min, 52°C for 30 sec and 72°C for 1 min
collection of the infective tissue for potassium respectively in 45 cycles. Final extension was
hydroxide (KOH) microscopyculture for aero- done at 72°C for 10 min and hold at 4°C forever
bic bacteria and fungiThe scrape specimens For amplification of ITS-rDNA region ITS4 and
obtained were inoculated on to Sheep BloodITS5 primers were used according to the meth-
Agar (SBA), Sabouraud Dextroggar (SDA)  od described byVhite et al. (1990)The PCR

in ‘c-streaks’ and incubated at°®7and 28C  product, spanning approx. 500-600bp was che-
respectivelyln addition non-nutrient agar with cked on 1% agarose electrophoresis gel. It was
Escherichia coli overlay was incubated at am- then purified using quick spin column and buf-

bient temperature foAcanthamoeba. fers (washing bdér and elution bdér) accord-
ing to the manufactures protocol (QlAquick
Morphological Identification gel extraction kit Cat No. 28706). DNA sequen-

cing was performed using the above mentioned
After 72 h of incubation, SBA was sterile for primers in amApplied Biosystem 3130xI| anal-

aerobic bacteria and Wganthamoeba was iso-  yzer.
lated.The SDAplates indicated growth of fila-
mentous fungi. Microscopic observation re- Sequence and Phylogeneti&nalysis
vealed thin, slendebranching, hyaline and sep-
tate mycelium. Numerous conidia were observed The sequence was annotated using sequin
which were septate and sickle shaped. Based osoftware and submitted to NCBI GenBank da-
the morphological traits the fungus was identi-tabase. BLAST homology search was performed

fied to beFusarium sp. to find the closest homologs and sequence analy-
sis was done by comparison of ITS rDNA se-
Antifungal Susceptibility Test quences of 24 other pathogeRigsarium spp.,

obtained from GenBank databaskhe se-

Antifungal susceptibility testing for the iso- quences were aligned using clustaand phy-
late was performed using the microdilution logenetic analysis was carried out by Molecular
method following the Clinical and Laboratory Evolutionary Geneti@nalysis software version
Standards Institute (CLSI) document M38-A2. 4 (MEGA4). The evolutionary tree was recon-
Spores suspension of 1 X5XOFU/ml was pre-  structed using the Neighbdpining (NJ) meth-
pared by counting spores in a haemocytometeod. The optimal tree with the sum of branch
and RPMI 1640 supplemented with 2% glucoselength = 0.18683191 is showthe tree is drawn
(Aberkane 2002; RodrigueZudela et al. 2003). to scale, with branch lengths in the same units
A complete inhibition of visual growth at 48 h as those of the evolutionary distances used to
was considered to be the end point antifungainfer the phylogenetic tree.
concentration.

RESULTS
Genomic DNA Isolation, PCR
Amplification and Sequencing The fungus was isolated from corneal scrape
of a patient sudéring from severe eye pain. It

Total genomic DNAwas extracted from showed rapid growth in SDA medium with pro-
mycelia of the fungus grown on potato dextrosefuse branching after 72 h of incubatiorhe
agar medium by using @B method (Cai colonial morphological traits of the isolate were
2006).DNA amplification was performed by white cottony to creamy aerial mycelium. Mi-
PCR.The PCR was set up using the éoling  croscopic observation of the fungus revealed
components: L Buffer (10X), Jul MgCl,  thin, slendgrbranched and septate hyphae with
(25mM),1uL dNTPs (10mM), 1.6L Taq Poly-  production of numerous macro and microconidia
merase (5U), 148 Forward primer (1QM), which suggest that the fungus belong to the ge-
1.5uL Reverse Primer (1M), 3uL DNAtemp-  nus Fusarium. Further identification was car
late and 34.{L distilled waterThe PCR condi- ried out by considering the partial 18S, ITS1,
tion wasrun in such a waywhere initial dena- 5.8S, ITS2 and partial 28S genes. Based on
turation was at 95°C for 5 min. Denaturation, BLAST search anal-ysis of the sequence, the
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fungus was found to be the closest homolog to Evolutionary relationships of the isolate with
Fusarium solani. The sequence of the fungus 24 other pathogeniEusarium spp. obtained
has been deposited in GenBank database witfrom GenBank database is depicted in Figure
accession number HM145945Thble 1 shows 1. Altogether the analysis involved 25 nucle-
the result of antifungal susceptibility profile of otide sequence#ll positions containing gaps
the fungus agai-nst five antifungal agefiise ~ and missing data were eliminaté&ithere were
isolate showed resistance against miconazole total of 395 positions in the final dataSéte
(75mg/L) and intermediate sensitivity to keto- tree showed two major separate groups one con-
conazole and flu-conazole with MIC values of sisting ofF. oxysporum and othef. solani. The

8 mg/L and 16 mg/lrespectivelyAmphoteri-  presence of the fungus (HM145945.1) under
cin B was found to be most sensitive (4 mg/L) study within theF. solani group validates the

followed by itra-conazole (6 mg/L). classification at sub-genus level and precise its
identification as etiologic agent causing kerato-
Table 1:Antifungal susceptibility of F. solani isolate mycosisTheFusariumspp., used for the analy-

MIC(mgl)  Ses were obtained from GenBank database and
———  most of them were keratomycotic in nature iso-

Antifungal 48h lated from corneal scrapes, contact lens and im-
Amphotericin B 04.0 munocompromised patients.

Miconazole 75.0

Itraconazole 06.0

Fluconazole 16.0 DISCUSSION

Ketoconazole 08.0

Fusarium is highly diverse and ubiquitous

- F.solani (GQ37614.1) fungi widely distributed in nature as saprotro-

F.solani (EU72171.1) phs and pathogens causing diseases in plants
F.solani (DQ094656.1) and animals. During recent years, there has been
F.solani (EU721724.1) gradual increase of keratomycosis caused by
F.solani (EU721725.1) Fusarium in humans (Guarro and Gene 1995).
F.solani (HM145945.1)* The most common pathogens reported to be an
F.solani (GQ37616.1) etiological agents of human infection &nesa-

F. falciforme (DQ094441.1) rium solani and Fusarium oxysporum (Nucci
F.solani (DQ094409.1) andAnaissie 2002)Among several fungi caus-
F.solani (DQ094443.1) ing fungal keratitisFusarium solani keratitis
F.solani (EU721691.1) may completely destroy an eye in a few weeks,

L F.solani (GQ376109.1) since the infection is usually severe and perfo-
F.solani (EU721715.1) ration, deep extension and malignant glaucoma
F.solani (EU721700.1) may supervengSharma et al.1993Jherefore,
F.solani (EU721700.1) rapid |_dent|f|cat|on_ of this species is necessary

F.solani (DQ094412.1) for quick diagnosis and treatment. Identifica-
F.solani (EU721721.1) tion to genus level dfusarium has been based
. F.solani (EU721708.1) on the study of their morphological charaeter

Foxysporum (GQ37610.1)  1stics. Moreover isolates involved in human
F Foxysporum (EU721720.1)  Infections usually do not produce the character
F.oxysporum (GQ376107.1)  istic morphology that allows its identification.
Foxysporum (DQ535184.1)  Besides, recognition &lusariumto species level
Foxysporum (EU721723.1) IS laborious and time consuming. On the other
Foxysporum (EU721712.1)  hand, molecular techniques have been develop-
F.dimerum (GQ37613.1) ed to identifyFusarium species. In this study
0.01 molecular tools based on ITS rDNA have been
— used to identify fungus from corneal scrape as
Fig. 1. Phylogenetic tee showing evolutionay relation-  Fysarium solani. The ITS region is attractive

ships of 25 human pathogeni€&usarium spp.Accession ; ; ; T
numbers are given in paenthesesThe tree was gener to be used in dlagnOStIC tests, because it is a

ated NJ method using MEGA4. * Indicates accession Multicopy gene, maximising the sensitivity of
number of F. solani under study the PCR and a lower number of pathogens would
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be necessary to yield $igfient DNA for a posi-  this work, Coordinator BIF and tdice-Chan-
tive recognition of the pathogen (Eduardo andcellor, North Orissa Universityndia for extend-
Alfonso 2008).This is principally important in  ing support.
the ophthalmic field, where extremely small
volume samples are usually available for the REFERENCES
diagnostic workup.
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