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Understanding immune senescence will lead to an effective
interventional strategy aimed at improving the health span of

individuals
Faculty of Pharmacy, Chiba Institute of Science
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Summary The novel coronavirus severe acute respiratory syndrome coronavirus 2 causing the
Coronavirus disease (COVID-19) pandemic has ravaged the world with over 72 million total cases
and over 1.6 million deaths worldwide as of early December 2019. An overwhelming
preponderance of cases and deaths is observed within the elderly population, and especially in
those with pre-existing conditions and comorbidities. Aging causes numerous biological changes
in the immune system (immune senescence), which are linked to age-related illnesses and
susceptibility to infectious diseases. The immune system is divided into innate immunity and
adaptive or acquired immunity. The innate immune system consists of granulocytes, macrophages,
etc., whose main function is phagocytosis. The adaptive immune response takes days or even
weeks to become established—much longer than the innate response; however, adaptive immunity
is more specific to pathogens and has memory. In particular, the function of T cells in the adaptive
immune system declines significantly with aging, which has been shown to be associated with
increased disease in the elderly. Helper T cells control the entire immune system through the
production of cytokines. In addition, the produced cytokines bind to specific receptors on various
target cell membranes and express their activities. We measured cytokines in the serum of healthy
subjects and their soluble receptors, and found that most of the cytokines, which we measured
decreased with age. This phenomenon is also considered to be one of the changes in the acquired
immune system associated with aging. In order to avoid such a decline in immune function due to
aging, it is important to manage daily life including eating habits. We have investigated the
immunomodulatory function of propolis, one of the bee products. Today, propolis continues to
grow in use as a health food (supplement), but the scientific basis is still inadequate. We have
investigated the effect of propolis intake on the cytokine production of helper T cells using animal
experiments. It was found that continuous ingestion of propolis regulates the differentiation of T
cells that produce cytokines that cause inflammation, thereby alleviating the symptoms of
pathological model animals of inflammatory diseases such as rheumatoid arthritis and
inflammatory bowel disease. In the future, if we can develop not only honeybee products but also
functional foods and supplements that are effective in regulating immune function, it will
contribute to the health and longevity of not only elderly people and children with weakened

immune function.
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