
 

Study hints at why older people are more
susceptible to the flu

November 10 2022

  
 

  

Blocking PGE2 signaling via the EP2 receptor increases AM numbers in aged
mice. a–c Aged (18–22 months) C57BL/6 mice were given 7 daily i.p. injections
of an EP2 antagonist. Concurrently, BrdU (0.8 mg/mL) was given in the drinking
water ad libitum. AMs (i.e., CD45+ D11c+ SiglecF+) were then collected from
the BALF and analyzed by flow cytometry for BrdU incorporation, indicating
proliferation, and Annexin V staining, indicating apoptosis. a Total cell count of
lavaged AMs. n = 6/group. b Percentage of AMs that are BrdU+ . n = 5/group. c
Percentage of AMs that are Annexin V+. n = 6/group. d–f Aged mice were given
clodronate-loaded liposomes to deplete resident AMs prior to an adoptive
transfer of CFSE+ WT or EP2 KO AMs as depicted in (d). e, f AMs were
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analyzed by flow cytometry 4 weeks following transfer for CFSE dilution, a
marker of proliferation n = 6/group. f Representative histogram of CFSE MFI.
For panels a–e, statistical significance analyzed by Mann–Whitney, error bars
represent SEM and each point represents a biological replicate. Credit: Nature
Communications (2022). DOI: 10.1038/s41467-022-34593-y

Though the COVID-19 pandemic provided a brief respite, influenza
virus is back in circulation and, as usual, poses a special danger to people
over the age of 65. But why are older people more susceptible to the flu?
New research from the U-M Medical School, published in Nature
Communications, offers clues. 

The study, led by first author Judy Chen, a Ph.D. candidate, senior
author Daniel Goldstein, M.D., the Eliza Maria Mosher Collegiate
Professor in Internal Medicine and Professor of Microbiology and
Immunology, and their team investigates why cells called alveolar
macrophages, the first line of defense in the lungs, appear to be
compromised with age. 

These macrophages are immune cells that attack invaders like the flu
virus and live in the small air sacs, or alveoli, inside the lungs.
Importantly, these cells appear to be lost with aging. 

Previous research by another group showed that when macrophages
from an old mouse were put into a young mouse, and cells looked young
again. "This drove us to believe that something in the environment of the
lungs is contributing to this," said Chen. 

Signs pointed to a lipid immune modulator known as prostaglandin E2
(PGE2) with wide ranging effects, from labor induction in pregnancy to
inflammation with arthritis. The study team discovered there is more
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PGE2 in the lungs with age. This increase in PGE2, Chen explained, acts
on the macrophages in the lung, limiting their overall health and ability
to generate. 

The team suspects that the buildup of PGE2 is yet another marker of a
biological process called senescence, which is often seen with age.
Senescence serves as insurance against the runaway division of damaged
cells; cells that are senescent are no longer able to replicate. 

"One of the interesting things about these cells is they secrete a lot of
inflammatory factors," said Chen. 

The study showed that with age, the cells lining the air sacs in the lungs
become senescent, and these cells lead to increased production of PGE2
and suppression of the immune response. 

To test the link between PGE2 and increased susceptibility to influenza,
they treated older mice with a drug that blocks a PGE2 receptor. "The
old mice that got that drug actually ended up having more alveolar
macrophages and had better survival from influenza infection than older
mice that did not get the drug," said Chen. 

The team plans to next investigate the various ways PGE2 affects lung
macrophages as well as its potential role in inflammation throughout the
body. "As we get older, we become more susceptible not only to
influenza, but to other infections, cancers, autoimmune diseases as well."

  More information: Judy Chen et al, Age-induced prostaglandin E2
impairs mitochondrial fitness and increases mortality to influenza
infection, Nature Communications (2022). DOI:
10.1038/s41467-022-34593-y
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