
TITLE: NONINVASIVE PULMONARY AIRWAY REISTANCE MEASUREMENT SYSTEM

INVENTOR: Jason Bates, Charles Irvin, Lennart Lundblad, John Thompson-Figueroa

SUMMARY: The assessment of lung mechanical function in small animals, particularly mice, is essential
for many investigations into the pathophysiology of pulmonary disease. The forced oscillation technique
applied in anesthetized tracheostomized animals provides the most accurate and specific assessment of
lung function but is highly invasive. Unrestrained plethysmography in conscious animals provides a
parameter called PenH, but this quantity is actually a reflection of the control of breathing and not lung
mechanics. Thus, there is currently no completely noninvasive method available for determining lung
function in small animals, despite the continued erroneous use of PenH in this regard. However, our
research has shown that unrestrained plethysmography would provide a valid means for following
changes in lung mechanical function if it could be coupled to independent measurements of changes in
lung volume. The invention combines unrestrained plethysmography with the measurement of changes
in lung volume using orthogonal video images of the thorax, titled unrestrained video-assisted plethys-
mography (UVAP).

ADVANTAGES: This device will provide researchers with the ability to follow changes in airway resis-
tance in mice, in response to both acute and chronic interventions, without harming or even interfering
with the animal in any way. This will greatly increase the throughput possible when screening large num-
bers of animals, and will allow non-destructive testing of valuable animal models of lung disease.
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TITLE: TREATMENT OF STAPHYLOCOCCUS INFECTIONS

INVENTORS: A. John Bramley, Karen Plaut, David Kerr

DESCRIPTION:  Infection of  the mammary gland is a frequent problem for the dairy industry, and leads 
to estimated  economic losses of  $184 per cow per year, or approximately $2 billion/year in the U.S.  
Mastitis is transmitted from cow to cow at milking time. This invention provides methods and reagents 
for expressing novel proteins in mammalian cells  that have anti-microbial, particularly anti-staphylococ-
cal, activity. The invention provides altered genes, in which the naturally-occurring microbial sequences 
have been engineered to allow expression of  active protein in desired mammalian cells or tissues. An 
altered gene has been modified in such a manner that the protein it encodes is not only produced in 
mammalian cells, but is secreted from those cells, so that a local concentration of  anti-staphylococcal 
protein is created outside of  the cells. Genes have also been altered so that the anti-microbial protein is 
expressed within cells that are sensitive to intracellular infection.

ADVANTAGES:  Current therapies and preventative treatments for staphylococcal mastitis rely heavily 
on sterilization techniques, selective culling of  animals with chronic recurring mastitis, and the us of  ß-
lactam antibiotics. There has been little success with vaccines, and sterilization techniques have less than 
a 15% success rate. This invention provides a genetic approach to eliminate the problem, which now 
costs the dairy industry $1.7 billion per year in reduced milk yield, reduced compositional quality, lower 
product quality, and increased veterinary cost.                                                                                           
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