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ABSTRACT

Fusarium keratitis is a devastating ocular diseases and an important cause of morbidity
and blindness. Fusarium keratitis remains as a diagnostic and therapeutic challenge to the
ophthalmologist. A total of 60 isolates of fusaria were subjected to in vitro susceptibility testing
against silver nitrate. The MIC of silver nitrate for the 60 isolates of Fusarium varied between 2
ug/ml to 32 ug/ml. In vitro susceptibility data suggest that silver nitrate may be effective
against corneal Fusarium isolates and that a prospective evaluation of efficacy and safety would

be required for further development in its clinical applications.
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INTRODUCTION

Fusaria have been documented as aetiological agents in localized tissue infections,
including Keratitis, endophthalmitis, septic arthritis, cystitis, peritonitis, brain abscesses and
breast abscess. These infections are usually very difficult to treat and may result in severe visual
loss or even loss of the eye. The incidence and epidemiological pattern of Fusarium spp. among
culture-proven cases of keratomycosis is different from country to country. Tropical and sub-
tropical countries are the most affected, indicating that climate plays an important role in
determining the predominance of certain species in fungal keratitis. Risk factors associated with
Fusarium Keratitis include continuous lower socio-economic class, smoking, hypoxia, poor lens
hygiene practice, blepharitis, diabetes mellitus, epithelial trauma, steroid use, specifically in daily

wear lenses.

Fungal infections of the eye are usually treated with antifungal agents that are usually
fungistatic. Fusarium spp. are relatively less susceptible to antifungal agents and the
susceptibility pattern is variable from species to species. The different groups of antifungal
agents used for treatment of filamentary keratitis include polyenes such as natamycin and
amphotericin B; triazoles like econazole, voriconazole; clotrimazole, imidazole, fluconazole and
echinocandins are the recommended therapy. Currently, use of standard antifungal therapies can
be limited because of toxicity, low efficacy rates, and drug resistance. Epidemiological studies
have identified risk factors associated with antifungal drug resistance. Selection pressure due to
the continuous exposure to conventional antifungal agents seems to have an essential role in
developing resistance in Fusarium species it is very important and urgent to develop new broad-
spectrum antifungal agents that are active against a wide variety of ocular fungal pathogens,
perhaps available as antifungal eye drops that combat this vision-threatening infection in the

ophthalmologic clinic.
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The use of metallic silver as an antimicrobial agent has long been recognized (Laga,
1988). Silver nitrate had been used since the 19th century to prevent ophthalmia neonatorum and
treat infections against pathogenic fungi. Silver compounds possess the advantage of having
broad antimicrobial activities against bacteria, viruses, and fungi, with minimal development of
microbial resistance (Silver, 2003). The present study was performed to isolate Fusarium sp.
causisng keratitis and to determine the antifungal activity of silver nitrate against ocular
pathogenic fusaria in vitro.

MATERIALS AND METHODS

Corneal scrapings were performed under aseptic conditions on each ulcer form the
patients attending Aravind Eye Hospital, Coimbatore, India, using a flame sterilised Kimura’s
spatula, after instillation of 4% preservative free lignocaine (Lidocaine). Material obtained from
scraping the leading edge and the base of the ulcer was inoculated directly onto 5% sheep’s
blood agar (SBA), chocolate agar (CA) and potato dextrose agar (PDA) (250 g of Potato slices,
15 g agar, 10 g dextrose and 1 000 ml distilled water), and into brain heart infusion (BHI) broth
without gentamicin sulphate. SBA, CA plates and BHI broth were purchased from Himedia
Laboratories, Mumbai, India. Plates were incubated under aerobic conditions at 37°C, while the
PDA bottle was incubated at 27°C for fungal growth (Sharma, 1998 and Srinivasan et al., 1997).

The filamentous fungal isolates were identified on the basis of their macroscopic and
microscopic colonial morphology. All the filamentous fungal cultures were subjected to
lactophenol cotton blue staining and were thoroughly examined microscopically for the
investigation of the appropriate diagnostic microscopic characteristics (Leslie and Summerell,
2006). The pure culture of Fusarium isolates were maintained in sterile saline solution in screw
capped storage vials and stored at room temperature. Siver nitrate (SD fine — Chem Limited,
India; minimum purity, 99.8%) was dissolved in 100% dimethyl sulfoxide. The stock solution

(1280 pg / mL) was prepared and stored at {ii]65°C until tested. The antifungal susceptibility test
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was performed based on the recommendations of Clinical Laboratory and Standards Institutes
[(CLSI), previously known as National Committee for Clinical Laboratory Standards (NCCLS)]
M38-A2 and the reference strain A. flavus ATCC 204304 was included as a standard /control
strain in all the batches according to the standards. Amphotericin B was used to assess quality
control against A. flavus ATCC 204304 strains.

RESULTS AND DISCUSSION

By direct microscopic examination using KOH wet mount fungal mycelia and Further
processing on SDA and PDA yielded a total of 60 fusarial isolates which were identified based
on spore and mycelia morphology. The MIC was defined as the lowest drug concentration that
completely inhibited the germination of fungal spores / visual growth. An isolate was determined
to be ‘susceptible’ when there was absence of growth/germination of spore at a
specific/recommended antifungal concentration and this was taken as the ‘breakpoint’ for that
particular isolate. In the present study, the MIC of silver nitrate for the 60 isolates of Fusarium

varied between 2 pg/ml to 32 pg/ml (Table 1).

Table 1. MIC of Silver nitrate for Fusarium isolates in RPMI — 1640

S.No. MIC (ug/ml) Isolate

1 2 FS 3,9,28,34,46,54,60

2 4 FS 1,8,14,17,24,26,27,36,38,42,55,59

3 8 FS 4,6,12,18,19,20,23,25,35,40,44,45,47,49,52,53,58
4 16 FS 7,10,11,15,16,22,29,30,32,37,41,43,50,51,57

5 32 FS 2,5,31,39,48,56

6 64 FS 13,21,33
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In vitro susceptibility data suggest that silver nitrate may be effective against corneal
Fusarium isolates and that a prospective evaluation of efficacy and safety would be required for
further development in its clinical applications. In a study conducted by Tanure et al. (2000) the
in vitro activities of MIC for silver nitrate and natamycin against the Fusarium spp. and
Aspergillus spp. were 2 pg/ml for Fusarium spp. and 1 pg/ml for Aspergillus spp . In our
analysis, MIC 35 and MIC o, values of silver nitrate for the isolates were 4pug/ml & 32pg/ml. A
total of 17 isolates (28%) had MIC of 8ug/ml and 3 isolates (5%) has MIC of 64ug/ml.

Wan (1996), introduced the application of 3% silver nitrate ophthalmic solution to the
eyes of patients with clinical keratomycosis. A higher success rate was achieved with silver
nitrate (78%) than without silver nitrate (46%). In a study, Zhang (2005) reported that in
keratomycosis, 92% of 38 patients showed a favorable response to the treatment of
subconjunctival injection of 2.5 mg amphotericin B once daily or once on an alternate day and
0.5% silver nitrate drops given once as an adjuvant on an alternate day. The study showed that
silver nitrate may have an adjunctive role in the management of keratomycosis antifungal
activity against corneal Fusarium and Aspergillus isolates in vitro is in accordance with some

good outcomes with silver nitrate for patients with keratomycosis.

During the 20th century, instillation of silver nitrate eyedrops to newborns had been the
best prophylaxis against ophthalmia neonatorum caused by Neisseria gonorrhea (Laga et al.,
1988). To date, in the developing world and some developed countries, silver nitrate is still being
used for prophylaxis in the neonatal period because of its effect against gonococcus (Assadian et
al., 2002 and Napchan et al., 2005). Chemical conjunctivitis is much more commonly seen with
silver nitrate eye prophylaxis than with other medications, including erythromycin, tetracycline,
gentamicin, and 2.5% povidone —iodine ophthalmic solution (Napchan et al., 2005). However

silver nitrate eye prophylaxis caused no sustained deleterious effects and even provided some
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benefit to infants born to women without Neisseria gonorrhoeae infection (Graf et al., 1994 and
Napchan et al., 2005).

In conclusion, in vitro susceptibility data suggest that silver nitrate may be effective
against corneal Fusarium isolates and that a prospective evaluation of efficacy and safety would
be required to further develop its clinical applications.
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