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As a scientist Matthias Clauss, PhD, has a strong interest in treating chronic obstructive pulmonary disease (COPD). “I have many people in my family with COPD/emphysema. I had an uncle died of emphysema and a cousin was recently diagnosed with COPD. So I am highly motivated to find a treatment for this terrible disease” Matthias explains further how he joined the efforts for developing novel therapies for COPD/emphysema: “I always believed that my basic research, which aims to understand how our organs can repair themselves, would some time be useful for treating diseases. I was excited by getting this opportunity when Dr. Irina Petrache joined our campus.”

Dr. Petrache, a pulmonologist with a strong lung emphysema background created a model to study cigarette smoke induced COPD and emphysema in small rodents. Working in collaboration Matthias and Dr. Petrache developed antibodies which could block development of cigarette smoke induced lung emphysema in mice.

“Why is this very recent discovery important?” Matthias explains. “First of all, there is no current cure for lung emphysema. But that does not explain the concept. Let me explain how lung emphysema works. Imagine a lung, which behaves like an overstretched spring. My cousin has a big chest but problems to push out the air. Although his lungs look enlarged on x-ray pictures, his lung function is so much reduced that not enough oxygen can reach the blood.” This is because in emphysema both lung elasticity and lung tissue are lost, causing the lungs to turn mushy and over-inflated. “Tissue consists of millions of cells and if they die without replacement, the organ cannot function any longer”, Matthias explains. “This loss of tissue is an important detail to understand the problem with emphysema. It explains why anti-inflammatory treatment with corticosteroids alone can only help to some extent. Successful treatment would have to include either a way to block cell death or to improve tissue repair.” 

Because cell death is so important in the development of lung emphysema, Matthias and Dr. Petrache studied cell death-inducing proteins and discovered that one of these proteins, named EMAP II, was up-regulated in the lungs of cigarette smokers and in emphysematous lung. They could show that EMAP II on its own could cause lung emphysema development. Finally, they could block development of cigarette smoke induced lung emphysema in mice by inhaled antibodies against EMAP II.

“We hope that the antibodies against EMAP II could work also in humans and not just in mice”, Matthias says. “The reason we are so optimistic is because EMAP II cause both inflammation and cell death. And both are involved in lung emphysema development. So with these antibodies we can attack both arms of emphysema, inflammation and tissue loss”. 

[image: C:\Documents and Settings\pirogers\Desktop\2010 CMMMRF board meeting\Fatty%20Rat%20Smoking.jpg]In mice they could already show that this antibody could improve lung function, which means that it can improve breathing. Matthias and Dr. Petrache made a second discovery, which may explain why this antibody turned out so powerful: “We found”, Matthias explains “that EMAP II can stimulate its own production. This is because EMAP II induces cell death but is also produced upon cell death. By this, EMAP II can start a cell killing cascade in emphysema patients, which cannot be stopped once it is launched. Fortunately, EMAP II antibodies can stop EMAP II-induced cell death and thus stop a self propelling mechanism of cell death and tissue destruction in the lung.”
                                                                                                                                                                                                                                                                          For a clinical application, this antibody needs to become “humanized”, which is an established technique to make antibodies tolerable to the immune system for long time treatment in patients. Matthias is very optimistic that if they can make this antibody available to emphysema patients as a nasal or inhaled spray, it will become a new and revolutionary treatment.  
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Background: W
hat is chronic obstructive pulmonary disease 
(
COPD
)
? This term 
includes
 conditions of chronic bronchitis and lung emphysema, a pair of two commonly co-existing diseases of the lungs. It is most often a consequence of cigarette smoke exposure but can also have other environmental causes. 
COPD usually develops
 with age but is also strongly dependent on genetic disposition. Early phases are treatable, best by quitting smoking but also by the use of bronchodilators.
 Later stages, especially with
 fully developed 
lung emphysema have currently
 
no cure available. Supplemental oxygen 
can partially restore functionality 
and 
reduce sensations of being “out of breath”. I
nhaled corticosteroids 
can reduce 
inflammat
ion in the lungs and also cause some relief, 
but 
can
not halt disease progression
 on the long term
.
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