
 

Mutating virus suppresses cow's immune
response
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Dirty muzzle and watery eyes are the first signs of bovine respiratory disease.
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Bovine viral diarrhea virus infections result in one of the most costly
diseases among cattle with losses in U.S. herds estimated at $2 billion
per year, according to professor Christopher Chase of the South Dakota
State University Veterinary and Biomedical Sciences Department.

"It is an immune-suppressive disease," he explains. The virus shuts down
the immune system and makes the animal vulnerable to pneumonia and
other respiratory diseases.

Dealing with persistent infections

When a pregnant cow becomes infected the developing calf is at risk. If
the infection occurs between 40 and 120 days of gestation, the calf will
be born persistently infected according to the U.S. Department of
Agriculture.

The calf appears healthy, but is what Chase refers to as a "walking time
bomb" that can infect the entire herd. "It's like Typhoid Mary, a BVDV
Bossy," he says. The animal will shed the virus for its entire life.

Approximately 0.5 percent of all cattle in the United States are
persistently infected, according to Chase.

Most cattle producers vaccinate yearly, but when testing is done
anywhere from 1 to 15 percent of a herd can test positive.

BVDV spreads via direct contact through nasal discharge, saliva, such as
when cows drink from a tank with unchlorinated water. It can also be
transmitted through semen, urine and feces and even milk.

Identifying variations
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In 2003-2004, an SDSU research station in northwestern South Dakota
bought 136 cattle and wound up with 60 persistently infected calves. Of
these, 26 died prior to being weaned, but the rest were brought to SDSU.
The surviving calves, all of whom died within a year of mucosal disease,
provided Chase and his graduate researchers "a gold mine of samples."

  
 

  

Bovine viral diarrhea antigens affect Kupffer cells in the liver of the fetus in
utero and may lead to persistence.

Chase and his team found two viruses and one mutation. In some cases,
the virus incorporated part of a cow gene or another virus in the part of
the genome in which most mutations take place, Chase explains. This
makes developing a vaccine to prevent the virus challenging.

Triggering immune response

Through a five-year SDSU-USDA Experiment Station grant, Chase, his
colleague, immunology expert Alan Young, and assistant professor
Adam Hoppe of SDSU Chemistry and Biochemistry Department are
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examining how BVDV suppresses the cow's immune response. The
ultimate goal is to develop better modified live vaccines.

Hoppe's unique microscope setup allows the researchers to use
fluorescence to see what's happening at a molecular level in live cells.
"Adam has helped devise constructs that make these cells fluorescent all
the time," Chase explains. "When certain pathways get turned on, BVDV
grows even better."

The researchers want to understand "how this persistence occurs and
what can be done in regard to natural immunity," Chase says.

Ultimately, the best kind of immunization would be to increase the 
mucosal immune response, antibodies secreted on the surfaces of the
throat, gastrointestinal tract and respiratory system, Chase explains.

Research performed with Colorado State University showed that the
virus quickly infects Kupffer cells in the liver, which help trigger the
body's immune response. This discovery may help the scientists figure
out how persistence occurs, according to Chase. That will then lead to
developing ways to prevent the virus from infecting the fetus and
creating a persistently infected animal that is a threat to the entire herd.
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