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ABSTRACT
The aim is to study the prevalence of dematiaceous fungal keratitis in and around
Chidambaram, Cudalore district, Tamilnadu and to evaluate their antifungal susceptibility
pattern of the isolates by disc diffusion method. Five hundred corneal scrapings from all
keratitis cases excluding viral keratitis were taken for this study for a period of 3 years.
Fungi were isolated from 220 (44%) samples. Among the fungal isolates dematiaceous fungi
were 62 (28.2%). The split up of 62 dematiaceous fungal isolates were Curvalaria species 29
(47%) Bipolaris species 11 (18%), Exserohilum rostratum 8 (13%), Alternaria alternata 4 (6.5%),
Cladosporium species 4 (6.55), Lasiodiplodia theobromae 2 (3%), Phialophora verrucosa 2(3%),
Fonsecaea pedrosi 2 (3%). All fungal isolates were subjected to antifungal susceptibility testing
by disc diffusion method. All the dematiaceous fungal isolates were sensitive to Natamycin
(Piramycin) and resistant to Fluconazole.
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Introduction

Fungal keratitis is a devastating disease that
is responsible for corneal blindness, the second most
common cause of blindness in developing
countries.1-4. Corneal infection of fungal aetiology is
very common and represents 30% to 40% of all
culture positive infectious keratitis in South India5.

Dematiaceous fungi (d.fungi) are darkly
pigmented filamentary moulds and are common in
the environment as plant saprophytes and pathogens.
As a group second to Fusarium solani and other
moniliaceous fungi, dematiaceous fungi comprise the
next most common cause of fungal corneal ulcers6.
For proper management of cases of fungal keratitis,
it is important for the ophthalmologists to be aware
of the common fungal isolates within their region and
their antifungal susceptibility pattern. This study was
carried out to find out the prevalence of d.fungal
keratitis in and around Chidambaram, Cuddalore
district, Tamil Nadu and to evaluate the antifungal
susceptibility pattern of the isolates by disc diffusion
method.
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Materials and Methods

This study was carried out during a period of
three years from September 2002 to August 2005.

Five hundred corneal scrapings were collected
from all keratitis cases excluding clinically suspected
viral keratitis from the following places.
(a) Ophthalmology department of Rajah Muthiah
Medical College, (b) Ophthalmology department of
Government hospital, Chidambaram, (c) Patients with
keratitis attending free eye camps conducted by a
Rotary club at Chidambaram and near by villages.

Culture Methods

After instillation of 4% lignocaine on the
affected eye, corneal scrapings were collected from
the edge and base of the ulcer from 500 cases. The
corneal scrapings were directly inoculated onto sheep
blood agar, chocolate agar and two plates of
Sabourauds dextrose agar (SDA) in rows of ‘c’-shaped
streaks. All media were incubated at 370C except one
SDA plate which was incubated at room temperature.
The material obtained by subsequent scrapings were
spread onto slides for KOH mount and gram staining.
The smears were examined carefully under the
microscope to detect the fungal hyphae.

Dematiaceous fungal cultures were identified
by their colony morphology, characteristic structure
and arrangement of spores.7 Slide culture technique
was carried out to study the conidial structure and
arrangement. They were harvested after 10-12 days
of incubation at room temperature.
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Anti Fungal Susceptibility Testing

After identification, the de-matiaceous fungal
isolates were subjected to antifungal susceptibility
testing by disc diffusion method described by
Venugopal et.al., in 19958. Antifungal discs used were
amphotericin-B (100 units / disc), itraconazole (10
mcg / disc), ketaconazole (10 mcg / disc), clotrimazole
(10 mcg / disc), nystatin (100 units / disc), fluconazole
(10 mcg / disc) purchased from Himedia pvt. Ltd.,
Mumbai. Natamycin (10 mcg / disc) discs alone were
prepared in the department. Pacilomyces variotii
ATCC 36257 was included as a reference strain.

Results
Five hundred corneal scrapings were cultured

on different media. Fungi were isolated from 220
(44%) samples. Among fungal isolates Fusarium
species were 71 (32.2%), Aspergillus species were 73
(33.2%), dematiaceous fungi were 62(28.2%) and the
rest were Mucor, Rhizopus, Trichosporon species etc.

Age and sex distribution of the d.fungal
keratitis cases is described in the table No. 1. Males
between 30-70 years (74%) were predominantly
affected. They were mostly agricultural workers or
labourers.

Table 1. Age and Sex Distribution

Age Male Female
20 – 30 yrs. 7 2

30 – 50 yrs. 22 8

50 – 70 yrs. 17 6

Total 62 46 (74%) 16(26%)

The list of the dematiaceous fungi isolated is
given in the table 2. Among the d. fungal isolates
Curvalaria species (47%) and Bipolaris species (18%)
were predominant. Out of the 29 isolates of
Curvalaria 22 were found to be C. lunata and rest 7
were C. geniculata. Among the 11 Bipolaris isolates
7 were B. hawaiensis having conidia with 4-5
distosepta and 5 were B.specifera showing conidia
with 3-4 distosepta.

Table 2. List of the dematiaceous fungi isolated

S.
No.

Total No. of D. Fungi
isolated : 62 Percentage

1. Curvalaria species 29 (47%)

2. Bipolaris species 11 (18%)

3. Exserohilum rostratum 8 (13%)

4. Alternaria alternata 4 (6.5%)

5. Cladosporium species 4 (6.5%)

6. Lasiodiplodia theobromae 2 (3%)

7. Phialophora verrucosa 2 (3%)

8. Fonsecaea pedrosi 2(3%)

Antifungal Susceptibility Pattern
All dematiaceous fungal isolates (100%) were

highly susceptible to natamycin (piramycin). All
isolates were (100%) resistant to fluconazole.
Curvalaria species were highly susceptible natamycin
and nystatin, moderately susceptible to amphotericin
B, ketoconazole, itraconazole, and clotrimazole. (Fig
1& 2).

Bipolaris species were highly susceptible to
natamycin and nystatin and but resistant to
amphotericin B, fluconazole and ketoconazole. (Ref.
Table 3. and Fig.3)

Fig. 1. Curvalaria lunata - showing large conidia with 4
cells, curved due  

 to swelling of the central cell (Magnification 400 times).

Fig. 2. Sensitivity pattern of Curvalaria lunata by disc
diffusion method. Highly sensitive to natamycin (N),

nystatin (NS), ketoconazole (K),  moderately sensitive to
itraconazole (I),  amphotericin B (A), clotrimazole (C)

and resistant to fluconazole (F)
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Discussion

According to the World Health Organization
(WHO), corneal diseases are a major cause of vision
loss and blindness, second only to cataract in overall
importance9. In developing countries where an
agricultural environment and humid climate couple
with malnutrition all are conducive to the development
of infectious keratitis from minor trauma.

The term dematiaceous fungi refers to the
characteristic dark appearance of this group of fungi
as it grows on agar. Colonies are dark gray, brown
or black and importantly have a black discolouration
on the reverse.

Males are predominantly affected (74%) than
females (26%). Male predominance has also been
reported in the study from South India, North India
and West Bengal.10,11,12. By the nature of their work

profile, men are more exposed to out door activities,
thereby increasing their vulnerability to the disease.

The prevalence of d.fungal keratitis in and
around Chidambaram, Cuddalore district, Tamilnadu is
28.2%. It is 14.4% in Hydrabad, 25.27% in Tirunelveli
district, South India and 29% in North India 5,11,13.

The prevalence of d.fungal ketatitis in Cuddalore
district, Tamil nadu is higher than that of Hydrabad
and Tirunelveli district and similar to north India.

Curvalaria is (47%) predominant among the
d.fungal isolates. This is in accordance with other
reports11,13 except the study from Tirunelveli district,
where Cladosporium species was the predominant
isolate followed by Curvalaria. C. lunata was the
species most commonly found in clinical specimens.14

Curvalaria spp. are frequently associated with
infections such as keratitis15 or endophthalmitis.16
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Table 3. Antifungal susceptibility pattern of d.fungal isolates

S.
No. D. fungal isolates Na Nys Amp. Ke Flu It. Clo

1. Curvalaria species S S MS MS R MS S

2. Bipolaris species S S R R R R R

3. Exserohilum rostratum S S S MS R R R

4. Alternaria alternata S MS MS S R MS R

5. Cladosporium species S MS R S R R R

6. Lasiodiplodia theobromae S MS R MS R MS R

7. Phialophora verrucosa S MS MS R R R MS

8. Fonsecaea pedrosi S MS R R R MS MS

Na – Natamycin – 10 mcg / disc ; Nys – Nystatin – 100 units / disc ; Amp – Amphotericin B – 100 units
/ disc ; Ke – Ketoconazole – 10 mcg / disc; Flu – Fluconazole – 10 mcg / disc; It – Itraconazole - 10 mcg /
disc; Cl – Clotrismazole – 10 mcg / disc ; S – Highly Sensitive ; MS – Moderately Sensitive ; R – Resistant.

24 Indian Journal of Applied Microbiology Vol. 6 No. 1



The descending order of incidence of the
d.fungal isolates in our study were Curvalaria (47%),
Bipolaris species (18%) Exserohilum rostratum (13%)
and Alternaria alternata (6.5%). The spectrum of
d.fungi isolated from North India were Curvalaria
spp. (65%), Alternaria spp. (24%), Bipolaris spp. (9%)
and Scedosporium prolificans (2%).11 The pigmented
fungus Lasiodiplodia theobromae isolated from
Tirunelveli and Cuddalore districts of South India
was not isolated from Hydrabad and North India. The
incidence of Curvalaria keratitis is higher in North
India, compared to South India.

All d.fungal isolates are susceptible to 5%
natamycin (piramycin) and are found resistant to
fluconazole by disc diffusion method. Natamycin,
nystatin, amphotericin B and ketoconazole showed
descending order of susceptibility to the d.fungal
isolates. Fluconazole resistance to Curvalaria species
was also reported in 1999.14 Fluconazole resistance
to Aspergillus species and Fusarium species was
reported in 1997.17

Natamycin 5% suspension is considered the
drug of choice for filamentous fungi.18 Because of
poor penetration it is effective only in superficial
fungal keratitis.

This study serves to alert ophthalmologists to
the relative frequency of keratitis due to pigmented
fungi and it stresses the importance of careful
diagnostic and therapeutic debridement of the ulcer.
If recognized early and not aggravated by steroids,
with appropriate treatment ulcer heals without any
complications.
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