
 

Cold virus replicates better at cooler
temperatures
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Unfortunately, nothing really works – or works that well – to prevent or treat
colds. Credit: Jacob Spencer, CC BY-NC-SA

The common cold virus can reproduce itself more efficiently in the
cooler temperatures found inside the nose than at core body temperature,
according to a new Yale-led study. This finding may confirm the popular
yet contested notion that people are more likely to catch a cold in cool-
weather conditions.
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Researchers have long known that the most frequent cause of the
common cold, the rhinovirus, replicates more readily in the slightly
cooler environment of the nasal cavity than in the warmer lungs.
However, the focus of prior studies has been on how body temperature
influenced the virus as opposed to the immune system, said study senior
author and Yale professor of immunobiology Akiko Iwasaki.

To investigate the relationship between temperature and immune
response, Iwasaki and an interdisciplinary team of Yale researchers
spearheaded by Ellen Foxman, a postdoctoral fellow in Iwasaki's lab,
examined the cells taken from the airways of mice. They compared the
immune response to rhinovirus when cells were incubated at 37 degrees
Celsius, or core body temperature, and at the cooler 33 degrees Celsius.
"We found that the innate immune response to the rhinovirus is impaired
at the lower body temperature compared to the core body temperature,"
Iwasaki said.

The study also strongly suggested that the varying temperatures
influenced the immune response rather than the virus itself. Researchers
observed viral replication in airway cells from mice with genetic
deficiencies in the immune system sensors that detect virus and in the
antiviral response. They found that with these immune deficiencies, the
virus was able to replicate at the higher temperature. "That proves it's not
just virus intrinsic, but it's the host's response that's the major
contributor," Iwasaki explained.

Although the research was conducted on mouse cells, it offers clues that
may benefit people, including the roughly 20% of us who harbor
rhinovirus in our noses at any given time. "In general, the lower the
temperature, it seems the lower the innate immune response to viruses,"
noted Iwasaki. In other words, the research may give credence to the old
wives' tale that people should keep warm, and even cover their noses, to
avoid catching colds.
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Yale researchers also hope to apply this insight into how temperature
affects immune response to other conditions, such as childhood asthma.
While the common cold is no more than a nuisance for many people, it
can cause severe breathing problems for children with asthma, noted
Foxman. Future research may probe the immune response to rhinovirus-
induced asthma.

The study was published in the Proceedings of the National Academy of
Sciences.

  More information: Temperature-dependent innate defense against the
common cold virus limits viral replication at warm temperature in mouse
airway cells, PNAS, www.pnas.org/cgi/doi/10.1073/pnas.1411030112
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