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Abstract: 

Pathogenic fungi like candida albicans are the cause of life-threatening infections in an increasing 

number of immunocompromised patients. One important issue in administration of antifungal 

agents is drug resistance that lead to failure of treatment. Different antimicrobial nanomaterials 

were studied and no drug resistance have been observed. The best antifungal nanoparticles that 

were evaluated are silver nanoparticles that can destroy fungal cell by binding  protein and 

membrane. The aim of this research was the assessment  of resistance against silver nanostructures 

on clinical candida isolates. Thirty two clinical candida albicans isolated in Pars hospital  lab from 

candidiasis patients.Firstly approved isolates of  candida albicans were grown in Saboraud Dextrose 

Agar for 2 days at 37 c and secondly, resistance assessment of different silver nanostructures were 

carried out by disk diffusion method  on muler-hinton medium. Nanodots,nanocubes and nanowires 

of silver were chemically synthesized and confirmed by SEM microscope and then each 

nanostructure was added to watman paper(1*1 cm) and were hold on medium and incubated at 37 c 

for 48 hours and finally resistance of each isolate was repored for nanostructures.All isolates were 

sensitive to silvernanocubes and silvernanowires but two isolates of them (6%) were resistance to 

silverNanodots.This research showed  that nanodots,the most used antimicrobial nanoparticle,are 

not effective on all isolates of candida albicans. 
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Introduction: 

Pathogenic fungi like candida albicans are the cause of life-threatening infections in an increasing 

number of immunocompromised patients. One important issue in administration of antifungal 

agents is drug resistance that lead to failure of treatment. Antimicrobial drug resistance is an 

important biological phenomenon that has a considerable impact on animal and human health. The 

prevalence of clinical drug resistance has increased in recent decades with the greater use, and 

abuse, of otherwise efficacious antimicrobial agents. This has been a significant problem for 

bacterial pathogens, where resistance to multiple antibiotics severely limits therapeutic options. 

Antimicrobial resistance is not restricted to bacteria, however, and in the 1990s fluconazole 

treatment failure emerged due to the development of resistance by the fungal pathogen Candida 

albicans (1). Antifungal resistance is particularly problematic as initial diagnosis of systemic fungal 

infection can be delayed and there are few antifungal drugs available. The development of 

antimicrobial drug resistance is not a new phenomenon – micro-organisms have been responding to 

toxic environmental stresses for millennia (2). Indeed it is likely that the mechanisms utilized to 

confer resistance to ‘novel’ synthetic drugs have been selected from an extensive repertoire that has 

enabled micro-organisms to survive for so long in changing environments.  

Exposure to antifungal drugs is, for C. albicans, another environmental stress that stimulates 

responses to mitigate the harmful effects of the drugs and permit continued growth. The antifungal 

stress is transduced through signalling pathways that induce stress responses and affect the growth 

and virulence of the organism. Stress-response signalling and its interrelation with C. albicans 

morphogenesis and virulence are complex and beyond the scope of this mini-review. Signalling 

pathways, and their role in virulence, have been excellently reviewed by Quinn & Brown (3). 

Although little is known about stress responses in non-albicans Candida species, the stress-response 

pathways in the model yeasts Saccharomyces cerevisiae and Schizosaccharomyces pombe have 
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been well studied (4). Despite extensive congruence in the fungal stress-response networks, there 

are significant differences in the stress responses of C. albicans (5-10). Therefore, although major 

differences in the stress responses of other fungi will be noted, this review will focus specifically on 

how C. albicans responds to antifungal stress and how the development of resistance is a component 

of the stress-response network of C. albicans. Different antimicrobial nanomaterials were studied 

and no drug resistance have been observed. The best antifungal nanoparticles that were evaluated 

are silver nanoparticles  that can destroy fungal cell by binding  protein and membrane. The aim of 

this research was the assessment  of resistance against silver nanostructures on clinical candida 

isolates. 

 

Materials and Methods: 

Organism and medium 

Thirty two clinical candida albicans  isolated from candidiasis patients at different origin.Colony 

isolation was carried out on Saboraud dextrose agar and germ tube test was done for each isolate. 

 

Synthesis of Nanodots,nanocubes and nanowires of silver 

Nanodots,nanocubes and nanowires of silver were synthesized by reduction reaction and confirmed 

by scanning electron microscopy. 

 

Assessment of  grow inhibition 

 For assessment of  grow inhibition of different silver nanostructures, disk diffusion method was 

done on muler-hinton medium.10 microliters of each nanostructure was added to watman paper(1*1 

cm) and dried at room temperature. Disk were hold on muler-hinton medium and incubated at 37 
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degree centigrade for 48 hours and finally inhibition zone diameter of each isolate was recorded for 

three nanostructures. 

 

Result: 

All isolates were sensitive to silvernanocubes and silvernanowires but two isolates of them (6%) 

were resistance to silverNanodots(Graph 1). 

 

 

 

Graph 1. pertentage of sensitive  isolates for Nanodots,nanocubes and nanowires of silver 

Conclusion : 
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This research showed  that nanodots,the most used antimicrobial nanoparticle,are not effective on 

all isolates of candida albicans. 
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