CLINICAL RELEVANCE OF BIOFILM PATHOGENS

By Dr. Quan Ngo.

Biofilms are microbid communities that live on a surface and embedded within an
extracdlular polysaccharide matrix.

Interest in biofilms began in the 1970's when sdentigs sudying bacteria in aquatic
environmerts in rivers and sreams redized that the vast mgority of bacteria in naturd
habitats actudly survive as biofilms rather than as free-floating individuds Moreover, in
this form, the microbid community is cgpable of responding to its environment in a
coordinated fashion resembling multicdlular organisms. This is achieved through a
mechanigm known as quorum sensng which regulates gene expression in response to
bacterid population dengty. Quorum sendng is vitd for biofilm devdopment and has
adso been found to be respongble for regulation of many other aspects of the microbia
community induding virulence factors and drug resstance which affect the pathogenicity
of the organiam. Pahogens living in biofilms are able to withstand biocide at
concentrations up to 1000 times greater than in its free-floging form. Very smilar
biofilm development are also seenin fungi.

Bidfilm development begins when free-floating microbes come into contact with a
aurface. A number of these will attach to the surface and stay there. They initidly form
microcolonies. These then aggregate to form complex 3-dimensond biofilm dructures.
Microscopic image andyses have reveded the presence of water-channes within
bicfilms which function as a ample circulatory sysem within the bicfilm, dlowing the
biofilm to maintain some degree of homeogass.

In the medicd sHting biofilm pathogens are respongble for virtudly al medicd implant
related infections such as sepds from centrd venous catheters, pace-makers, joint
prostheses, and contact lens. Reatively innocuous organisms such as Saphylococcus
epidermidis and Candida albicans are cgpable of causng infections in the gppropriate
stting due to therr well-devdoped ability to form biofilms on atifica surfaces. In
addition, biofilm pathogens may dso colonise and infect native hogt tissue especidly
when there is some imparment of the exiging defence mechanisms such as in cydic
fibrogs.

As our undergtanding of biofilms broaden, drategies amed a eradicaing biofilm
pathogens have focused not just on drugs with enhanced activity againg biofilms but aso
on desgning drugs that disrupt biofilm devedopment in the firg place to alow our current
antibiotics to be more effective.



