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Abstract: Five antifungal drugs commonly used in the treatment of fungal eye diseases were tested against the common fungi
associated with eye infections using standard agar disk diffusion method. All drugs examined except Floconazole (2%) showed
high to moderate antifungal activity. All the 74 bacterial isolates tested against ten antibacterial drugs were affected by
Cephotaxime, Ceftriaxone, Ciprofloxacin, Norfloxacin and Tetracycline. Most of drugs tested showed high to moderate effect on
Gram-positive bacteria, and weak effect on Gram-negative bacteria, except Ciprofloxacin and Norfloxacin showed high or
moderate effect against Pseudomonas aeruginosa. Treatment with proper antifungal and/or antibacterial agents will be of great
advantage and ophthalmologists should be aware of the drug of choice to be used.
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Introduction

The concentration of the drug applied to the eye
may be increased by the preparation of fortified eye
drops. Frequent topical application of drops is a useful
means of achieving therapeutic levels in the eye.
Ointments and subconjunctival injections may prolong
the contact time between the antifungal and the corneal
and conjunctival tissue (Aminov 2009, Dash et al. 2011
and Kavitha et al. 2012). Only Amphotericin B and
Miconazole are available as ophthalmic ointments
(Friedberg et al. 1991 and Mauger and Craig 1994).
Miconazole was reported to be useful for the therapy of
mycotic keratitis (Foster 1981 and Fitzsimons and
Peters 1986). Intravenous and topical Miconazole and
Ketoconazole administrations have also been reported
to be useful in therapy of keratitis due to Scedosporium
apiospermum (Nunery et al. 1985 and Ruben 1991).

Oral Fluconazole therapy has been used with
success in some cases, treating mycotic keratitis
(Thakar  1994), multifocal choroiditis due to
coccidioidomycosis  (Cunningham et al. 1998),
chorioretinitis  and iridocyclitis complicating
disseminated coccidioidomycosis and endogenous
Candida endophthalmitis (Luttrull et al. 1995).
Ketoconazole is currently available as an oral
preparation worldwide. Ishibashi (1983) reported that
oral ketoconazole therapy was effective with mycotic
keratitis. Corneal ulcer due to Fusarium solani was
treated with Ketoconazole and Miconazole and
responded well (Mirza 2005).

Topical antibiotics are used to treat bacterial

blepharitis, conjunctivitis, keratitis and external
hordeola. The most likely pathogens are
Staphylococcus aureus, coagulase negative

staphylococci, streptococci, Haemophilus influenza,

coliforms and P. aeruginosa (Seal et al. 1982).
Chlortetracycline is a broad spectrum bacteriostatic
antibiotic. Tetracyclines are actively concentrated
within phagocytes so that it is useful against
intracellular pathogens such as Chlamydia (Neu 1978).
Chloramphenicol’s spectrum of activity covers the
majority of ocular pathogens (Seal et al. 1982).

Aminoglycosides such as Gentamycin has the
broadest antibacterial spectrum, with activity against P.
aeruginosa (Gwon 1992, Chattopadhyay and Grossart
2010 and Palaniappan and Holley 2010). Grag et al.
(1999) carried out a survey of 37 ophthalmic centers in
the United Kingdom and showed that the majority of
used antibiotics are not commercially available.
Fortified Gentamycin is frequently combined with
Cefuroxime in the treatment of bacterial Keratitis
(Timewell et al. 1983). Vancomycin and Teicoplanin
are also useful agents against Gram-positive bacteria
while Ceftazidime is used mainly as an anti-
pseudomonad. Erythromycin, used in the form of an
eye ointment, is an alternative to Tetracycline in the
treatment of infections caused by Gram-positive
organisms. Also it is used in combination with systemic
Tetracycline therapy for Chlamydia. Amikacin has
been shown to be a useful antibiotic against
Pseudomonas  with  multiple drug  resistance
(Shanmuganathan et al. 2005).

The aim of the work is to study the sensitivity of
microorganisms, isolated from eye infections in Taiz
City, Yemen, towards some pharmaceutical drugs.

Materials and Methods

Organisms and culture maintenance
Eighty-five isolates (11 of fungi and 74 of
bacteria) recovered from the anterior lid margins and


mailto:masater59@yahoo.com

Journal of Basic & Applied Mycology (Egypt) 4 (2013): 13-19

© 2010 by The Society of Basic & Applied Mycology (EGYPT)

14

ulcerated area  (blepharitis), conjunctival  sac
(dacryocystitis) and cornea (keratitis) in Taiz City,
Yemen (refer to Abdel-Sater et al. 2012), were used in
the present study. Fungal isolates were routinely
maintained on Sabouraud's dextrose agar and incubated
at 28°C, whereas bacterial isolates were maintained on
nutrient agar and incubated at 37°C and Streptococcus
spp. were maintained on chocolate agar medium at
37°C.

Pharmaceutical agents

Five types of antifungal drugs, namely
Ketoconazole (1%), Clotrimazole (1%), Floconazole
(2%), Nystatin (1%) and Miconazole (1%), obtained
from the Yemen Commercial Center, were used in this
study. Also, ten antibacterial drugs [Cephotaxime (30
pg), Chloramphenicol (30 pg), Gentamycin (10 pg),
Amoxicillin (10 pg), Ciprofloxacin (5 ug), Ceftraxone
(30 pg), Tetracycline (30 pg), Erythromycin (15 pg),
Clindamycin (2 ug), and Norofloxacin (10 pg)] were
used.

Determination of antimicrobial activity

The standard agar disk diffusion method
(Cheesbrough 1992) was adopted and performed as
follows: sterile 6 mm filter paper disks (Whatman
No.1) were impregnated in newly synthesized
pharmaceutical drugs. The disks were then air dried for
1 hour. By using a sterile loop, the fungal or bacterial
suspensions were spreaded on the surface of
Sabouraud's dextrose agar or nutrient agar and blood
agar plates, respectively. The discs saturated with the
tested compounds were then placed on the agar surface
(5 disks for each plate). Each plate had one control disk
impregnated with the solvent. The plates were
incubated at 28°C for one week in case of fungi and at
37°C for 24-48 hours in case of bacteria. The inhibition
zones (in mm) around disks were then measured
(Cheesbrough 1992).

Results and Discussion

Five antifungal drugs commonly used in the
treatment fungal eye infection were tested against 11
isolates of the common fungi associated with eye
infections (Table 1). All isolates were sensitive to
Miconazole (1 %), Clotrimazole (1%), Ketoconazole
(1%) and Nystatin (1%), while all isolates tested were
resistant to Floconazole (2%). Miconazole (1%)
exhibited high activity against all fungal isolates tested.
Clotrimazole (1%) had high or moderate effect against
isolates of Aspergillus flavus, A. oryzae and Candida
albicans, whereas it showed moderate activity towards
A. awamori, A. niger and Penicillium griseofulvum.
Ketoconazole (1 %) showed moderate activity against

most fungal isolates (9 out of 11) whereas it showed
high activity against A. oryzae isolates and weak
activity against A. niger. Nystatin (1%) was less
effective against the tested isolates, showing moderate
effect towards A. flavus (2 out of 4) and isolates of A.
niger, C. albicans and P. griseofulvum (one isolate
each) and weak effect towards isolates of A. awamori
and A. oryzae (Table 1).

There are relatively few therapeutically useful
antifungal agents compared to the large number of
antibacterial agents that are available. This is due
mainly to the fact that fungi and man are both
eukaryotes and most substances that kill or inhibit
fungal pathogens are also toxic to the host. Most
antifungal agents exploit differences in the sterol
composition of the fungal cell membrane. Antifungal
agents vary considerably in their spectrum of activity
(Kwon-Chung and Bennett 1992 and Midgley and
Moore 1998).

In the 1980s, Miconazole was reported to be
useful for therapy of mycotic keratitis in two series of
patients. In the first series (Foster 1981), Miconazole
resulted in resolution of all lesions in seven patients
with mycotic keratitis (four cases due to C. albicans,
two due to A. fumigatus, and one due to A. flavus). In
the other series (Fitzsimons and Peters 1986),
Miconazole was used in combination  with
Ketoconazole to treat 17 patients with mycotic keratitis
(eight cases due to Fusarium sp., and 4 to Aspergillus
sp., 3 to Drechslera sp. and one of each of Curvularia
sp. and Candida sp.). Topical Miconazole
administration has been reported to be useful in therapy
of superficial keratitis due to Scedosporium
apiospermum (Pseudallescheria boydii) (Ruben 1991)
or as primary therapy (Panda et al. 1996). Intravenous
administration of Miconazole was reported to result in
successful outcomes in patients with S. apiospermum
orbital infection (Nunery et al. 1985).

Ishibashi (1983) reported that oral Ketoconazole
therapy was effective in two patients with mycotic
keratitis, one case due to F. solani, and the other due to
an unidentified fungus. Keratitis due to dematiaceous
fungi other than Curvularia spp. appears to respond to
primary therapy with oral and/or topical Ketoconazole
and oral Ketoconazole with topical Miconazole (Rosa
et al. 1994 and Garg et al. 2000).

Two doses of Ketoconazole (100 mg per day)
with topical Miconazole ointment for 6 weeks have
been recommended for treatment of mycotic blepharitis
due to Candida spp. (Huber-Spitzy et al. 1991).

Dacryocystitis due to C. albicans resolved with
surgery alone in one patient and with surgery and
topical Miconazole therapy in another (Purgason et al.
1992). Miconazole was totally ineffective in patients
with Fusarium keratitis (Thomas 2003).
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A steady accumulation in both normal corneas
and those infected with C. albicans was noted when
Fluconazole was given in a twice-daily divided dose.
The presence of inflammation induced by fungal
infection did not influence corneal uptake (O'Day et al.
1990). Cryptococcal chorioretinitis can be treated with
oral Fluconazole (Agarwal et al. 1991).

In the study of Algalibi (2000), Clotrimazole
(1%) and Ketoconazole (2%) were effective in vitro
against all tested fungi but with variable capabilities.
Miconazole nitrate (2%), Isoconazole nitrate (1%) and
Tioconazole (1%) were also effective against all tested
fungi except Rhizopus stolonifer. Also, Tioconazole
(1%) and Miconazole (2%) exhibited moderate to low
activities against A. niger, A. ochraceus, A. terreus,
A.versicolor and Trichothecium roseum as compared
with Clotrimazole (1%), Isoconazole nitrate (1%) and
Ketoconazole (2%) which showed high activities
against tested Aspergillus species and Trichothecium
roseum.

In another in vitro study of Abdul-Rahman
(2004), Miconazole nitrate (1%) and Ketoconazole
(2%) were the most effective antifungal drugs in vitro
against all tested fungi but with variable capabilities.
Of the tested species, Penicillium funiculosum, A.
flavus, A. ochraceus, P. chrysogenum and P. citrinum
were the most resistant fungal species. They showed no
inhibition with Griseofulvin and Nystatin, while F.
solani and A. niger showed the most sensitive fungal
isolates against tested antifungal drugs.

Also, the different antifungal therapeutic agents
containing Terbinafine HCL, Itraconazole,
Sertaconazole, Tioconazole, and Clotrimazole were
highly effective in vitro on A. flavus, A. fumigatus, C.
albicans, Chrysosporium tropicum and Scopulariopsis
brevicaulis and less effective on Geotrichum
candidum, Trichophyton interdigitale, T.
mentagrophytes and T. rubrum (Sallam 2006).

Table (1): Effect of some antifungal drugs on fungal isolates commonly recovered from human eye infections

(measured as diameter of inhibition zone in mm).

Speci NIT Clotrimazole (1%) | Ketoconazole (1%) | Miconazole (1%) Nystatin (1%)
pectes NIP | HM|W|NP|H|M|WI|NP|H|M|W|NP|H|M|W
Aspergillus awamori 1 1 -1 1| - 1 - 1 - 1 1| -1- 1 - -
A. flavus 4 4 21 2| - 4 -1 4 - 4 4 1 -1 - 4 2| 2
A. niger 1 1 -1 1| - 1 - - 1 1 1]-]- 1 -1 -
A. oryzae 3 3 112 - 3 1] 2 - 3 3 |- - 3 -1 - 13
Candida albicans 1 1 1| - | - 1 - 1 - 1 1] -1 - 1 -1
Penicillium griseofulvum 1 1 - - 1 - 1 - 1 1| -1- 1 -1 1
Total isolates 11 11 71011 |19 |11 |11]0]0] 11 |25 |4
% of positive isolates 100 100 100 100

NIT= number of isolates tested; NIP= number of positive isolates.
H= high effect (more than 6.0 mm); M= moderate effect (3.0-6.0 mm); W= weak effect (less than 3.0 mm).
*Floconazole at 2 % concentration showed no effect against all fungi tested.

The antibacterial effect of the 10 drugs
commonly used in treatment of eye diseases against 74
bacterial isolates were tested (Table 2). Most drugs
tested had antibacterial effect against numerous
bacterial isolates. All bacterial isolates tested were
affected by Cephotaxime, Ceftriaxone, Ciprofloxacin,
Norfloxacin and Tetracycline, while 98.6% of the
isolates were inhibited by Gentamycin, 90.5% by
Chloramphenicol and 89.2% by Clindamycin and
Erythromycin. On the other side, only 44 isolates
(59.5% of total isolates) were inhibited by
Amoxycillin. On the other hand, Amoxycillin have no
effect on isolates of Staphylococcus epidermidis, E.

coli, Pseudomonas aeruginosa and Alcaligenes sp.
Similarly, Chloramphenicol showed no effect on S.
pyogenes and P. aeruginosa, Clindamycin and
Erythromycin on E. coli and P. aeruginosa and
Gentamycin on Streptococcus pyogenes.

Also, the current data presented in table (2)
showed that most of drugs tested had high or moderate
effect against Gram-positive bacteria and weak effect
against Gram-negative bacteria, except Ciprofloxacin
and Norfloxacin which showed high or moderate effect
against P. aeruginosa. Among the Gram-positive
bacteria, it was noticed that B. cereus and S. aureus
were the most sensitive towards most drugs while S.
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epidermidis and S. pyogenes were less sensitive.
Among the Gram-negative bacteria tested, Alcaligenes
sp. was the most resistant towards the examined drugs,
followed by E. coli and P. aeruginosa.

McClellan et al. (1989) found 95% of culture-
proven cases were caused by bacteria and most
bacterial isolates were sensitive to Gentamicin.

Insler et al. (1991) recommended the use of
topical Ciprofloxacin for methicillin-resistant S. aureus
keratitis. Also, Ciprofloxacin ophthalmic ointment was
effective and safe topical antimicrobial agent for the
treatment of bacterial keratitis caused by susceptible
microorganisms (Wilhelmus et al. 1993).

Of 1558 corneal isolates, 478 (30.7%) were not
sensitive to Ciprofloxacin. Among the isolates, 355
(32.5%) of the 1091 Gram-positive cocci were not
sensitive to Ciprofloxacin, and 2 of the 20 Gram-
positive bacilli, 22 of the 165 Gram-negative
organisms, and 99 of the 282 actinomycetes and related
organisms were not sensitive to Ciprofloxacin
(Kunimoto et al. 1999).

In the study of Algalibi (2000) most of the tested
antibiotics were active in vitro against Gram-positive
bacteria. Only four drugs showed high inhibitory action
towards all tested bacteria (percentage of inhibition
between 75%-100% for all bacteria). These antibiotics
were Ofloxacin, Ciprofloxacin, Gentamicin and
Cephradine. Seven antibiotics exhibited low or no
activity against Gram-negative bacteria. These include;
Clindamycin, Erythromycin, Neomycin, Penicillin G,
Tobramycin, Tetracyclin and Chloramphenicol. P.
aeruginosa followed by Serratia marcescens were the
most resistant bacteria against most of the tested
antibiotics. On the other hand, Bacillus cereus was the
most susceptible organism to antibiotics. Also, Abdul-
Rahman  (2004) found that  Ciprofloxacin,
Chloramphenicol, Gentamycin and Tetracyclin were
the most active drugs in vitro against Gram-negative
bacteria, while Penicillin, Colistin sulphate and
Tobramycin were the lowest active drugs against

bacteria. E. coli and Neisseria gonorrhoeae showed
high resistance to all drugs, followed by Proteus
mirabilis and P. aeruginosa, which showed resistance
to 12 types of drugs (Abdul-Rahman 2004). Bacterial
isolates that were resistant to Ciprofloxacin and
Ofloxacin were also resistant to Levofloxacin
(Kowalski et al. 2001).

Chloramphenicol eye drops were useful for the
treatment of Methicillin-resistant S. aureus (MRSA)
ocular surface infections (Fukudaet al. 2002).
Lomholt and Kilian (2003) found that the vast majority
of eye isolates of P. aeruginosa from European
countries are fully susceptible to Ciprofloxacin.

Sharma et al. (2004) showed that, a significant
resistance of S. aureus to many antibiotics including
Ciprofloxacin and referred to the need for an
alternative to Ciprofloxacin monotherapy for the
treatment of staphylococcal keratitis.

All Pseudomonas isolates (100%) while only 86
% of Gram-negative isolates were sensitive to
Ciprofloxacin. Alcaligenes sp. was resistant to all
antibiotics tested with the exception of Ceftazidime
(Briscoe et al. 2005). However, no Ciprofloxacin
resistance was identified in all Pseudomonas isolates
tested by Leibovitch et al. (2005).

The efficacy of topical Moxifloxacin (0.5%) in
the treatment of P. aeruginosa keratitis in rabbits
suggests a potential value for topical Moxifloxacin as a
broad-spectrum agent in the treatment of bacterial
keratitis (Aliprandis et al. 2005).

Most microorganisms isolated from patients
with bacterial keratitis (Coagulase-negative
staphylococci, P. aeruginosa, Corynebacterium spp., S.
aureus and Streptococcus spp.) showed susceptibility
to Ciprofloxacin and aminoglycosides (Ly et al. 2006).

Conclusion: Treatment with a proper antibiotic based
on culturing and sensitivity testing will be of great
advantage. Also, ophthalmologists should be aware of
the drug of choice to be used for eye infection.
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Table (2): Effect of some antibacterial drugs on bacterial isolates commonly recovered isolated from human eye infections (measured as diameter of
inhibition zone in mm).

Speci NIT Amoxycillin (10 pg) | Cephotaxime (30 pg) | Ceftriaxone (30 ug) | Chloramphenicol (30 ug) | Ciprofloxacin (5 pg)
ecies
P NP | H{M|W|/NP|H|M|W |NP|H|M|WNP|H|M|W|NP|H|M| W
Staphylococcus aureus 40 40 |15 |25 | - | 40 - 140 | - 40 |29 |11 |-] 40 |30 ]10] - 40 [35] 5 -
S. epidermidis 20 - - - | -]120]16 | 4 - 20 |13 5 |2 20 - 1171 3] 20 | - |[20] -
Streptococcus pyogenes 1 1 - 1] - 1 - 1 - 1 - |1 - - - - - 1 1] - -
Bacillus cereus 3 3 - - 3] 3 3 - - 3 3] - 1- 3 2 |1 ] - 3 3] - -
Escherichia coli 2 - - - | - 2 - - 2 2 - - |2 2 - - 2 2 - |1 1
Pseudomonas aeruginosa 6 - - - - 6 - - 6 6 - | - 16 - - - - 6 4 1 2 -
Alcaligenes sp. 2 - - | - 2 - - 2 2 - - 12 2 - - |2 2 - |1 1
Total isolates 74 44 15 (26 | 3| 74 19 | 45| 10 74 | 45 | 17 ; 67 3160 4 74 | 43 | 29 2
% of positive isolates 59.5 100 100 90.5 100
Table (2): Cont.
Soeci NIT Clindamycin (2 ug) | Erythromycin (15 pg) | Gentamycin (10 ug) | Norfloxacin (10 pg) | Tetracycline (30 pg)
pecies
NP IHIM|{W|NP| H|M|{W|[NP| H M|W|[NP|H|M|W|NP H| M| W
Staphylococcus aureus 40 40 - 137 3 40 - | 40 - 40 - 134 | 6 40 - 110|130 | 40 [ 32| 8 -
S. epidermidis 20 | 20 | - |17 | 3 20 - - |20 20 | - |16| 4| 20 | - | 13| 7 | 20 | 5 |15 -
Streptococcus pyogenes 1 1 - | - 1 1 - 1 - - - - - 1 - - 1 1 - 1 -
Bacillus cereus 3 3 112 | - 3 - - 3 3 2|11 - 3 -1 2|1 3 3| - -
Escherichia coli 2 - -] - - - - - - 2 -] - 2 2 - |1 1 2 - - 2
Pseudomonas aeruginosa | 6 - -l - - - - - - 6 - | 6| - 6 511 - 6 -] - 6
Alcaligenes sp. 2 2 -l -2 2 - - 2 2 -l -] 2 2 - - 2 2 -] - 2
Total isolates 74 | 66 | 1|56 9 66 - | 41125 73 |3 ]60|10| 74 | 6|23 |45| 74 |43|21| 10
% of positive isolates 89.2 89.2 98.6 100 100

NIT= number of isolates tested; NIP= number of positive isolates.
H= high effect (22.0-27.5 mm); M= moderate effect (16.0-21.0 mm); W= weak effect (8.0-15.0mm).



Journal of Basic & Applied Mycology (Egypt) 4 (2013): 13-19
© 2010 by The Society of Basic & Applied Mycology (EGYPT) 18

References:

Abdul-Rahman MA (2004): Bacteria and fungi
responsible of human eye infections in
Sana'a, Yemen. Ph. D. Thesis, Botany
Department, Faculty of Science, Sana'a
University, Yemen.

Abdel-Sater MA, Al-Zubeiry AH and Badah KA
(2012): Microbiota associated with human
eye infections in Taiz city, Yemen. Journal of
Basic and Applied Mycology 3(1): 1-11.

Agarwal A, Gupta A, Sakhuja V, Talwar P, Joshi
K and Chugh KS (1991): Retinitis following
disseminated cryptococcosis in a renal
allograft  recipient:  Efficacy of oral
Fluconazole. Acta Ophthalmologica
(Copenhagen) 69: 402-405.

Alghalibi SMS (2000): Studies on fungi and
bacteria responsible for human corneal ulcers
in Upper Egypt. Ph. D. Thesis, Botany
Department, Faculty of Science, Assiut
University, Assiut, Egypt.

Aliprandis E, Ciralsky J, Lai H, Herling | and Katz
HR (2005): Comparative efficacy of topical
Moxifloxacin  versus Ciprofloxacin and
Vancomycin in the treatment of P.
aeruginosa and  Ciprofloxacin-resistant
MRSA keratitis in rabbits. Cornea 24(2):
201-205.

Aminov RT (2009): The role of antibiotics and
antibiotic resistance in nature. Environmental
Microbiology 11(12): 2970-2988.

Briscoe D, Rubowitz A and Assia El (2005):
Changing bacterial isolates and antibiotic
sensitivities of purulent dacryocystitis. Orbit
24(2): 95-98

Chattopadhyay MK and Grossart HP (2010):
Antibiotic resistance, intractable and here’s
why. British Medical Journal 341: 6848.

Cheesbrough M (1992): Medical laboratory
manual for tropical countries, Vol. II.
Butterworth- Heinemann, Cambridge.

Cunningham ET, Seiff SR, Berger TG, Lizotte PE,
Howes EL and Horton JC (1998): Intraocular
coccidioidomycosis  diagnosed by  skin
biopsy. Archives of Ophthalmology 116:
674-677.

Dash BK, Sultana S and Sultana N (2011):
Antibacterial activities of methanol and
acetone extracts of fenugreek (Trigonella
foenum) and  coriander  (Coriandrum
sativum). Life Sciences and Medicine
Research 27: 1-8.

Fitzsimons R and Peters AL (1986): Miconazole
and Ketoconazole as a satisfactory first-line
treatment for keratomycosis. American
Journal of Ophthalmology 101: 605-608.

Foster CS (1981): Miconazole therapy for
keratomycosis.  American  Journal  of
Ophthalmology 91: 622-629.

Friedberg ML, Pleyer U and Mondino BJ (1991):
Device drug delivery to the eye. Collagen
shields, iontophoresis and pumps.
Ophthalmology 98: 725-732

Fukuda M, Ohashi H, Matsumoto C, Mishima S
and ShimomuraY (2002): Methicillin-
resistant  Staphylococcus  aureus  and
methicillin-resistant coagulase-negative
Staphylococcus ocular surface infection
efficacy of Chloramphenicol eye drops.
Cornea 21(7): 586-589.

Garg P, Gopinathan U, Choudhary K and Rao GN
(2000):  Keratomycosis:  clinical  and
microbiologic experience with dematiaceous
fungi. Ophthalmology 107: 574-580.

Grag P, Sharma S and Rao GN (1999):
Ciprofloxacin-resistant Pseudomonas
keratitis. Ophthalmology 106: 1319-1323.

Gwon A (1992): Topical Ofloxacin compared with
Gentamicin to the treatment of external

ocular infection. British  Journal of
Ophthalmology 76: 714-718.
Huber-Spitzy V, Baumgartner |, Bohler-

Sommeregger K and Grabner G (1991):
Blepharitis- a diagnostic and therapeutic
challenge. Graefe's Archive for Clinical and
Experimental Ophthalmology 229: 224-227.

Insler MS, Fish LA, Silbernagel J, Hobden JA,
O'Callaghan RJ and Hill JM (1991):
Successful treatment of methicillin-resistant
Staphylococcus aureus keratitis with topical
Ciprofloxacin. Ophthalmology 98(11): 1690-
1692,

Ishibashi Y (1983): Oral Ketoconazole therapy for
keratomycosis.  American  Journal  of
Ophthalmology 95: 342-345.

Kavitha T, Nelson R, Thenmozhi R and Priya E
(2012):  Antimicrobial ~ activity  and
phytochemical analysis of Anisomeles
malabarica (L.) R. British Journal of
Microbiology and Biotechnology Research 2
(1): 1-5.

Kowalski RP, Pandya AN, Karenchak LM,
Romanowski EG, Husted RC, Ritterband DC,
Shah MK and Gordon YJ (2001): An in-vitro
resistance study of Levofloxacin,
Ciprofloxacin, and Ofloxacin using keratitis
isolates of Staphylococcus aureus and
Pseudomonas aeruginosa. Ophthalmology
108(10): 1826-1829.

Kunimoto DY, Sharma S, Garg P and Rao GN
(1999): In-vitro susceptibility of bacterial
keratitis  pathogens to  Ciprofloxacin:


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Aliprandis+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ciralsky+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lai+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Herling+I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Katz+HR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Katz+HR%22%5BAuthor%5D
http://www.medscape.com/medline/publicationbrowser/123?pmid=16191795
http://www.medscape.com/medline/publicationbrowser/123?pmid=16191795
http://www.medscape.com/medline/publicationbrowser/123?pmid=12484705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Insler+MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Fish+LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Silbernagel+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hobden+JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22O%27Callaghan+RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hill+JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kowalski+RP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pandya+AN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Karenchak+LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Romanowski+EG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Husted+RC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ritterband+DC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Shah+MK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gordon+YJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kunimoto+DY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sharma+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Garg+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rao+GN%22%5BAuthor%5D

Journal of Basic & Applied Mycology (Egypt) 4 (2013): 13-19
© 2010 by The Society of Basic & Applied Mycology (EGYPT) 19

Emerging resistance. Ophthalmology 106(1):
80-85.

Kwon-Chung KJ and Bennett JE (1992): Medical
mycology. Lea and Febiger, Philadelphia,
London, pp. 162-169.

Leibovitch I, Lai TF, Senarath L, Hsuan J and
Selva D (2005): Infectious keratitis in South
Australia: emerging resistance to Cephazolin.
European Journal of Ophthalmology 15(1):
23-26.

Lomholt JA and Kilian M (2003): Ciprofloxacin
susceptibility of Pseudomonas aeruginosa
isolates from Kkeratitis. British Journal of
Ophthalmology 87(10): 1238-1240.

Luttrull JK, Wan WL, Kubak BM, Smith MD and
Oster HA (1995): Treatment of ocular fungal
infections with oral Fluconazole. American
Journal of Ophthalmology 119: 477-481.

Ly CN, Pham JN, Badenoch PR, Bell SM,
Hawkins G, Rafferty DL and McClellan KA
(2006): Bacteria commonly isolated from
keratitis ~ specimens  retain  antibiotic
susceptibility to Fluoroquinolones and
Gentamicin plus Cephalothin. Clinical and
Experimental Ophthalmology 34(1): 3-5.

Mauger TF and Craig EL (1994): Havener's ocular
pharmacology, 9th ed. Mosby CV, Louis St.,
Mo.

McClellan KA, Bernard PJ and Billson FA (1989):
Microbial investigations in keratitis at the
Sydney eye hospital. Australian and New
Zealand Journal of Ophthalmology 17(4):
413-416.

Midgley G and Moore MK  (1998):
Onychomycosis. Revista Iberoamericana de
Micologia 15: 113-117.

Mirza SH (2005): Fungal keratitis due to Fusarium
solani. Journal of College of Physicians and
Surgeons, Pakistan 15(9): 576-577.

Neu HC (1978): Symposim on the Tetracyclines: a
major appraisal. Bulletin of the New York
Academy of Medicine 54: 141-155.

Nunery WR, Welsh MG and Saylor RL (1985):
Pseudallescheria ~ boydii  (Petriellidium
boydii) infection of the orbit. Ophthalmic
Surgery 16: 296-300.

O'Day DM, Foulds G, Williams TE, Robinson RD,
Allen RH and Head WS (1990): Ocular
uptake  of  Fluconazole  after  oral
administration. Archives of Ophthalmology
108: 1006-1008.

Palaniappan K and Holley RA (2010): Use of
natural antimicrobials to increase antibiotic

susceptibility of drug resistant bacteria.
International Journal of Food Microbiology
140: 164-168.

Panda A, Sharma N and Angra SK (1996): Topical
Fluconazole therapy of Candida keratitis.
Cornea 15: 373-375.

Purgason PA, Hornblass A and Loeffler M (1992):
A typical  presentation of  fungal
dacryocystitis: A report of two cases.
Ophthalmology 99: 1430-1432.

Rosa RH, Miller JD and Alfonso EC (1994): The
changing spectrum of fungal keratitis in
South Florida. Ophthalmology 101: 1005-
1013.

Ruben S (1991): Pseudallescheria boydii keratitis.
Acta Ophthalmologica (Copenhagen) 69:
684-686.

Sallam AM (2006): Mycological studies on skin
diseases in Assiut, Egypt. Ph. D. Thesis,
Botany Department, Faculty of Science,
Assiut University, Assiut, Egypt.

Seal DV, Barrett SP and McGill JI (1982):
Aetiology and treatment of acute bacterial
infection of the external eye. British Journal
of Ophthalmology 66: 357-360.

Shanmuganathan VA, Armstrong M, Buller A and
Tullo AB (2005): External ocular infections
due to methicillin-resistant Staphylococcus
aureus (MRSA). Eye 19(3): 284-291.

Sharma V, Sharma S, Garg P and Rao GN (2004):
Clinical resistance of Staphylococcus Keratitis
to Ciprofloxacin monotherapy. Indian Journal
of Ophthalmology 52(4): 287-292.

Thakar M (1994): Oral Fluconazole therapy for
keratomycosis. Acta  Ophthalmologica
(Copenhagen) 72: 765-767.

Thomas PA (2003): Current perspectives on
ophthalmic mycoses. Clinical Microbiology
Reviews 16: 730-797.

Timewell RM, Rosenthal AL, Smith JP and Cagle
GD (1983): Safety and efficacy of
Tobramycin and Gentamicin sulfate in the
treatment of external ocular infections of
children. Journal of Pediatric Ophthalmology
and Strabismus 20: 22-26.

Wilhelmus KR, Hyndiuk RA, Caldwell DR,
Abshire RL, Folkens AT and Godio LB
(1993): 0.3% Ciprofloxacin ophthalmic
ointment in the treatment of bacterial
keratitis. The ciprofloxacin ointment/bacterial
keratitis  study group.  Archives of
Ophthalmology 111(9): 1210-1218.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Leibovitch+I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lai+TF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Senarath+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hsuan+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Selva+D%22%5BAuthor%5D
http://www.medscape.com/medline/publicationbrowser/123?pmid=14507757
http://www.medscape.com/medline/publicationbrowser/123?pmid=14507757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ly+CN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pham+JN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Badenoch+PR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bell+SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hawkins+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rafferty+DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22McClellan+KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=16451250&itool=pubmed_AbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=16451250&itool=pubmed_AbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22McClellan+KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bernard+PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Billson+FA%22%5BAuthor%5D
http://www.medscape.com/medline/publicationbrowser/123?pmid=16181584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sharma+V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sharma+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Garg+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rao+GN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Wilhelmus+KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hyndiuk+RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Caldwell+DR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Abshire+RL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Folkens+AT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Godio+LB%22%5BAuthor%5D

