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scale clinical trials. sput"m markers such as elastase
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to follow

patients in clinical trials. one such marker is the elastase-crlAT
complex measured by ELISA, however additional indicators of
the lung serine
protease burden in CF may be needed in the near future.
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These difficulties in treating Pseudomono.s eeruginosa infections are not limited to cystic
fibrosis patienrs but are observed in many nosocomial (hospital acquired) infections, of which
P. aeruginasa causes approximately 200,000 per year in Nsnh America. For this reason,
discovering novel anti-Ps eudomonas sntibiotics has been one of the holy grail.s of the
Pharmaceutical Industry for more than a decade. Unfortunatsly, in the past 20 years, this multibillion dollar industry has not identified a single fundamentally new antibiotic class in the past 25
years, and all of the recently introduced anti-Pseudomonal antibiotics including the third and
fourth generation cephalosporins, imipenem and the fluoroquinolones have rapidly suffered from
resistance problems.
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Patients with cystic fibrosis suffer from chronic lung infections. The most common
organism associated with terminal lung disease is Pseudomonas aeruginosa. This bacterium
demonstrates high intrinsic resistance to antibiotics, primarily due to low outer membrane
permeability ( 1) combined with a secondary mechanism such as p-lactamase (2) or active efflux
(3). Over time Pseudomonas becomes progressively resistant to one antibiotic after another until
eventually antibiotic treatment becomes ineffective at reducing the bacterial population in the
lung.
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In the course of studying the mechanisms of antibiotic uptake and resistance in
P. aeruginosa (4), we described a novel trans-outer membrane uptake pathway termed the self
promoted pathway (4,5). Self promoted uptake, which is utilized by polycationic antibiotics
such as aminoglycosides, polymyxins, and the dibasic macrolide azithromycin, is initiated when
these polycations attack the divalent cation binding sites of outer membrane surface
lipopolysaccharides. Since they have affinity for such binding sites that is 2 - 3 orders of
magnitude higher than the divalent cations which normally occupy these sites, they displace
these divalent cations, and being more bulky, cause localized perturbations of the outer
membrane. This enhances uptake of various probe molecules, including antibiotics, and also
enhances uptake of the permeabilizing polycation. The ability of these polycations to promote
their own uptake, as judged by mutant studies (4), led to the name self promoted uptake.
Examination of the literature revealed that such polycations were ubiquitous in nature,
with more than 100 small cationic antibacterial peptides observed in organisms that included
bacteria, plants, insects, amphibians, crustaceani, mammals and humans (6,7). In plants and
insects, such peptides represent the ryrajor inducible defence against bacteria and other
microorganisms whereas in mammals and humans, they are known to be important factors in the
arsenal of neutrophils [defensins being the major proteinaceous species in neutrophilsJ and are
suspected as having a major role in defence at mucosal surfaces. To investigate the therapeutic
potential of these peptides, we devised methods of producing them by recombinant DNA
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Efiegt of rhDNase Administration on Sputum Bacterial Density
A. Smith, M. Pepe, G. Morlin, J. Williams-Warren and B. Ramsey
Department of Pediatrics
University of Washington School of Medicine
Seattle, Washington

rhDNase decreases sputum viscosity in vitro and aerosol administration to patients
with Clstic Fibrosis improves pulmonary function. Assuming that less viscous sputum
permits facile clearance of respiratory secretions by the mucociliary elevator and cough, we
questioned whether sputum bacterial density would decrease with aerosol administration
of rhDNase. We enrolled 74 patients from 5 CF Centers, quantitatively culturing rheir
sputurn prior to and after 29 and 169 days of administration of placebo (24 patients) 2.5mg.,
or rhDNase once (22 patients) or twice (28 patients) daily.

AII initial sputum cultures grew organisms commonly isolated from CF patients.
Comparing the mean enrollment density of P. aeruginosa to that observed on day 29 (in 5a
patients) and day 169 (in a5 patients) we found no significant difierence among the three

treatment groups (all p values
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those

patients who received parenteral, aerosol, or oral anti-pseudomonal antibiotics in the two
weela prior to each culturing were excluded. Similarly, when Staphylococcus aureus
densities were compared there were no significant differences among treatment groups
before or after adjustment for prior antibiotic administration. Patients yielding H.
influerua€, C,albicaru, and B. cepacia were distributed equally among the treatment groups
at all sampling times, but were too few to permit statistical analysis. We conclude that
aerosol administration of rhDNase (at 2.5mg once or twice daily for 29 or 169 days) cloes
not produce a significant change in sputum density of S. aureus and P. aeruginosa
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