
 

New technology shows promise against
resistant staph infections

April 30 2009

Scientists at Albert Einstein College of Medicine of Yeshiva University
have combined their revolutionary new drug-delivery system with a
powerful antimicrobial agent to treat potentially deadly drug-resistant
staph infections in mice. The study is published this month in the online
version of the Journal of Investigative Dermatology.

Staphylococcus aureus bacteria cause the majority of superficial and
invasive skin infections, resulting in more than 11 million
outpatient/emergency room visits and 464,000 hospital admissions
annually in the U.S. Staph are also notorious for infecting patients while
they're in the hospital for other reasons. Staph infections can be deadly if
the bacteria invade the bloodstream, heart, lungs, or urinary tract. As
more strains of staph become resistant to common antibiotics, the need
for new treatments has become urgent.

The drug-delivery system, developed by Einstein scientists, consists of
biocompatible nanoparticles — each smaller than a grain of pollen —
that can carry tiny payloads of various drugs or other medically useful
substances and release them in a controlled and sustained manner. In this
study, the nanoparticles were designed to transport and slowly release
nitric oxide (NO) gas.

The nanoparticle technology was developed by Joel M. Friedman, M.D.,
Ph.D., professor of physiology & biophysics and of medicine at
Einstein, and his son, Adam Friedman, M.D., an incoming chief resident
in the division of dermatology at Einstein. The Friedmans were co-senior
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authors of the study along with Joshua D. Nosanchuck, M.D., associate
professor in the departments of medicine and microbiology &
immunology at Einstein.

NO is produced by many cells throughout the body and has several
important biological functions including killing bacteria, healing wounds,
and increasing blood flow by dilating blood vessels. But harnessing NO's
therapeutic potential has proven difficult. "The problem is that nitric
oxide is very short-lived and, until now, methods to deliver it to targeted
tissues in the proper dosages have proven elusive," says Dr. Joel
Friedman.

The Friedmans solved the problem of controlled and sustained NO
delivery by developing a method of generating NO from sodium nitrite
within a novel nanoparticle formulation. The nanoparticles are stable
when dry and resemble a fine white powder when present in large
amounts.

"As the particles take on water, they loosen up and the nitric oxide
slowly trickles out, releasing specific amounts of the gas — which is
exactly what happens in your body," says Dr. Friedman.

The present study involved collaboration between the Friedman
laboratory and Dr. Nosanchuk's laboratory. Mice whose skin was
infected with methicillin-resistant Staphylococcus aureus, or MRSA,
were treated topically with NO-containing nanoparticles or with
nanoparticles devoid of NO. A third group received no treatment at all.

The NO-containing nanoparticles proved highly effective. After seven
days, infected wounds in the group treated with the NO-containing
nanoparticles were significantly improved and smaller than lesions in the
two other groups. In addition, bacterial counts were significantly lower
in the NO-treated group compared with the other groups, and the NO-
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treated group showed evidence of accelerated wound healing both
visually and microscopically.

After further refining their nanoparticles, the Einstein team plans to test
them in clinical trials against MRSA and other infections. Dr. Friedman
is confident that the therapy will be safe for human use. "To date there
have been no indication of toxicity in any of the numerous animal
studies," he says.

In another potential use, Einstein scientists at the annual meeting of the
American Urological Association earlier this week reported that
nanoparticles carrying either NO or the drug tadalafil (Cialis) show
promise as a topical treatment for erectile dysfunction.

More information: The paper, "Antimicrobial and Healing Efficacy of
Sustained Release Nitric Oxide Nanoparticles Against Staphylococcus
Aureus Skin Infection," was published April 23, 2009, in the online
version of the Journal of Investigative Dermatology.
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