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Penn Team Identifies Promising New Target for Gum Disease Treatment
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Nearly half of all adults in the United States suffer from the gum disease periodontitis, and 8.5
percent have a severe form that can raise the risk of heart disease, diabetes, arthritis and
pregnancy complications.
University of Pennsylvania researchers have been searching for ways to prevent, halt and reverse
periodontitis. In a report published in the Journal of Immunology, they describe a promising new
target: a component of the immune system called complement. Treating monkeys with a
complement inhibitor successfully prevented the inflammation and bone loss that is associated
with periodontitis, making this a promising drug for treating humans with the disease.
George Hajishengallis, a professor in the School of Dental Medicine’s Department of Microbiology,
was the senior author on the paper, collaborating with cosenior author John Lambris, the Dr.
Ralph and Sallie Weaver Professor of Research Medicine in the Department of Pathology and
Laboratory Medicine in the Perelman School of Medicine. Their collaborators included Tomoki
Maekawa, Toshiharu Abe, Evlambia Hajishengallis and Kavita B. Hosur of Penn Dental Medicine
and Robert A. DeAngelis and Daniel Ricklin of Penn Medicine.
Earlier work by the Penn team had shown that the periodontal bacterium Porphyromonas
gingivalis can hamper the ability of immune cells to clear infection, allowing P. gingivalis and other
bacteria to flourish and inflame the gum tissue.
“P. gingivalis has many mechanisms to escape killing by the immune system, but getting rid of
inflammation altogether is not good for them because they ‘feed’ off of it,” Hajishengallis said. “So
P. gingivalis helps suppress the immune system in a way that creates a hospitable environment for
the other bacteria.”
The researchers wanted to find out which component of the complement system might be involved
in contributing to and maintaining inflammation in the disease. Their experiments focused on the
third component of complement, C3, which occupies a central position in signaling cascades that
trigger inflammation and activation of the innate immune system.
The team found that mice bred to lack C3 had much less bone loss and inflammation in their gums
several weeks after being infected with P. gingivalis compared to normal mice. C3deficient mice
were also protected from periodontitis in two additional models of disease: one in which a silk
thread is tied around a tooth, promoting the buildup of microbes, and one in which the disease
occurs naturally in aging mice, mimicking how the disease crops up in aging humans.
“Without the involvement of a different complement component, the C5a receptor, P. gingivalis
can’t colonize the gums,” Hajishengallis said. “But without C3, the disease can’t be sustained over
the long term.”
Building on this finding, the researchers tested a human drug that blocks C3 to see if they could
http://www.upenn.edu/pennnews/news/penn-team-identifies-promising-new-target-gum-disease-treatment

1/5

6/26/2014

Penn News | Penn Team Identifies Promising New Target for Gum Disease Treatment

reduce the signs of periodontal disease in monkeys, which, unlike mice, are responsive to the
human drug. They found that the C3 inhibitor, a drug called Cp40 that is in development to treat the
rare blood disease PNH and ABOincompatible kidney transplantation, reduced inflammation and
significantly protected the monkeys from bone loss.
“We think this drug offers a promising possibility for treating adults with periodontitis,” Lambris said.
“Blocking C3 locally in the mouth helps shift the balance of bacteria, producing an overall
beneficial effect.”
According to the researchers, this study represents the first time, to their knowledge, that anyone
has demonstrated the involvement of complement in inflammatory bone loss in nonhuman
primates, setting the stage for translation to human treatments.
The results, Hajishengallis said, “provide proofofconcept that complementtargeted therapies can
interfere with diseasepromoting mechanisms.”
The research was supported by the National Institutes of Health, the European Commission and
the University of Pennsylvania Institute for Translational Medicine and Therapeutics.

Complement, a key part of the innate immune system, contributes to gum disease and blocking it
can prevent disease.

George Hajishengallis
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John Lambris
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Pushing the Frontiers of a New Material
Draw a line with a pencil and it’s likely that somewhere along that black smudge is a material that
earned two scientists the 2010 Nobel Prize in Physics. The graphite of that pencil tip is simply
multiple layers of carbon atoms; where those layers are only one atom thick, it is known as
graphene.
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The Link Between the Southern Ocean and Climate Change
To investigate the interplay between climate change and the ocean, Irina Marinov, an assistant
professor in the Department of Earth and Environmental Science, focuses her attention on

‘Veterinarians Will Help the World’
According to Joan Hendricks, dean of Penn’s School of Veterinary Medicine, people go into
veterinary medicine for a couple reasons. They love animals, probably first and foremost.
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