


Abstract

The antimicrobial activities of silver have been well known since ancient history. However,
the effects of this compound against resistant organism have not been well explored. Multi
drug resistant organisms have been taunting the medical world for the last few decades.
Even with newly developed antibiotics, new resistant strains emerge soon after in many
cases which leads to complications in treatment regiments. Colloidal silver was synthesized
by adding an excess of the reducing agent NaBH, to AgNO; which reduced the ionic silver
into nanoparticle state. Optical characterization of the silver nanoparticles was done using
UV-VIS spectroscopy and the particle size was analyzed using scanning electron
microscope. Silver nanoparticles of spherical shape, 30 to 70 nm of size was successfully
produced. We investigated silver in the form of nanoparticles for its antimicrobial activity
against resistant strains of Pseudomonas aeruginosa. This organism is one of the most
common multi drug resistant, opportunistic pathogens, contributing to the high morbidity
and mortality in immune-compromised patients. Five strains of multi-drug resistant P.
aeruginosa were selected from patients in Hospital Selayang, Malaysia as samples for this
study. Antibacterial activity was evaluated by disc diffusion method, broth microdilution
method and biofilm inhibition assay. An inhibition zone of 11 mm was observed with 10 pg
dose of the nanoparticles. The nanoparticles exhibited MIC of 50 pg/ml when added at the
lag phase and the subinhibitory concentration was measured as 100 pg/ml. The MICs, value
showed to be 15 pg/ml. Significant biofilm inhibition was also observed at 100 and 200
pg/ml (p<0.001 compared to control). This study suggests that silver nanoparticles has the
potential to be further developed as an antimicrobial agent, hence decreasing the burden of

the multi drug resistance phenomena.
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1.0 INTRODUCTION

1.1 Background

Silver has always been well-known for its anti-microbial properties. In fact it is considered
an ancient remedy in treating infections and burn wounds, with documentations dating as far
back as the 8" century when Ibn Sina or better known as Avicenna in the west, used silver
fillings as “blood purifier”, to treat offensive breath and heart palpitation (Akhil Wadhera,
2005). The usage of silver in the pre-antibiotic era was extensive, from treating sinusitis to

nervous system disorders, such as epilepsy and tabes dorsalis.

However, the world’s attention was shifted from silver when the first antibiotic,
penicillin was discovered by Ian Fleming in 1928. In the subsequent years, antibiotics
reigned the medical industry. Penicillin became known as the “wonder drug” thus became
the standard treatment for infections. Just as the medical world was becoming comfortable,
emergence of resistant microbial strains started to appear as early as in 1945, which was

temporarily overcome by development of new antibiotics.

The cycle continues, and later, the antibiotic field was exhausted as scientists
struggle to stay one step ahead of these continuously evolving organisms, as they become

resistant to more and more antibiotics developed.

1.2 Problem Statement

Pseudomonas aeruginosa causes a wide range of infections. The development of multidrug
resistance in this organism poses complication in management of these infections as they
limit the available treatment options. This increases the financial burden as well as worsens

the prognosis of the patients.



