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An immune stress test for resilience to aging: Pneumococcal
vaccine response
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Abstract

The idea that the degree of response to physical stress in early life can be used to measure health in later life
is a novel approach to better define resilience to aging. To investigate this, middle-age (15 months) mice were
stressed by vaccination with a commercial pneumococcal vaccine (Prevnar 13), and 30 days later separated
into a high antibody response group and a low antibody response group using Elisa to detect IgG serum anti-
body levels. After 4 months, mice were evaluated for physiological performance and learning ability. The high
antibody response group was able to stay on a rotating rod longer than the low antibody response group and
were more quickly able to find the escape hole in a spatial navigation learning task. This observation suggests
Prevnar 13 antibody response in midlife could be a useful stress test to predict healthy aging.
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Resilience to aging is a well-recognized biological event
that precedes age-related decline in physiological function
and is defined as an organism’s ability to respond to physi-
cal stressors with increasing age [1-2]. However, predic-
tive factors of physical resilience for maintaining optimum
health with increasing age have not been well character-
ized. One type of stress on the immune system is vaccina-
tion, which can be measured by the degree of antibody
response. As a preclinical model to investigate this ap-
proach, 15-month old C57BL/6 mice were vaccinated with
a 1:10 dilution of Prevnar 13 (Pfizer), a commonly used
pneumococcal vaccine in older people. Blood was col-
lected 30 days after vaccination and a Prevnar 13-specific
mouse IgG antibody ELISA kit (Invitrogen, Thermo Fisher
Scientific) was used to quantify serum IgG antibody levels.
Five months following vaccination, mice were tested for
physiological performance in a spatial navigation task for
learning ability and a rotating rod for motor coordination.
Mice could be grouped into high responders and low re-
sponders based on the strength of detecting IgG antibody
levels to the Prevnar 13 vaccine (Figure 1).

Five months following Prevnar 13 vaccination, mice in
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Figure 2. High Prevnar 13 antibody response mice showed an increased
run time on the rotating rod test compared to the low antibody response
group, N = 8-10 per cohort, P < 0.05.

the high IgG antibody response group, as determined one
month after vaccination, had a longer run time on the ro-
tarod test (Figure 2) and a faster escape time in the spatial
navigation learning task (Figure 3) compared to mice in
the low antibody response group.

These observations in mice suggest that antibody levels to
Prevnar 13, as measured by Elisa, could serve as a model
for predicting age-related resilience. The translational
relevance is potentially impactful because older adults are
vaccinated with Prevnar 13, and retrospective and pro-
spective studies could be developed to investigate the cor-
relation of serum antibody levels with a variety of aging
parameters.
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