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Modulation of Inmune Functions by Foods

Shuichi Kaminogawa' and Masanobu Nanno?

Department of Food Science and Technology, College of Bioresource Sciences, Nihon University and 2Yakult

Central Institute for Microbiological Research, Japan

Evidence is rapidly accumulating as to the beneficial effects of foods. However, it is not always clear
whether the information is based on data evaluated impartially in a scientific fashion. Human research
into whether foods modulate immune functions in either intervention studies or randomized controlled
trials can be classified into three categories according to the physical state of subjects enrolled for
investigation: (i) studies examining the effect of foods in healthy individuals; (ii) studies analyzing the
effect of foods on patients with hypersensitivity, and (iii) studies checking the effect of foods on
immunocompromized subjects, including patients who had undergone surgical resection of cancer and
newborns. The systematization of reported studies has made it reasonable to conclude that foods are able
to modulate immune functions manifesting as either innate immunity (phagocytic activity, NK cell
activity) or acquired immunity (T cell response, antibody production). Moreover, improvement of
immune functions by foods can normalize the physical state of allergic patients or cancer patients,
and may reduce the risk of diseases in healthy individuals. Therefore, it is valuable to assess the
immune-modulating abilities of foods by measuring at least one parameter of either innate or acquired

immunity.

Keywords: amino acid — fatty acid — lactic acid bacteria — mineral — oligosaccharide — polyphenol ~

vitamin

Introduction

Foods contain various substances that can control the physio-
logical functions of the body, and modulating immune
responses is one of the most important functions of foods.
Immune functions are indispensable for defending the body
against attack by pathogens or cancer cells, and thus play a
pivotal role in the maintenance of health. However, the
immune functions are disturbed by malnutrition, aging, physi-
cal and mental stress or undesirable lifestyle. Therefore, the
ingestion of foods with immune-modulating activities is
considered an efficient way to prevent immune functions from
declining and reduce the risk of infection or cancer.

In order to establish a diet capable of preserving immune
functions, it is necessary to search and systematize reliable
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University, 1866 Kameino, Fujisawa-shi, Kanagawa 252-8510, Japan.
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results on the immune-modulating effects of food-derived
substances. To this end, we have selected reports that evaluated
the imumune-modulating abitities of foods in an intervention
study or a randomized controlled trial. Thereafter, we classified
these studies according to the physical state of their subjects into
three categories: (i) studies examining immune parameters of
healthy individuals whose immune functions are poorer than
expected; (ii) studies analyzing immune parameters of patients
with hypersensitivity; and (iii) studies checking immune param-
eters of immunocompromized subjects, including patients who
had undergone surgical resection of cancer and newborns.
We found that the measurement of at least one parameter repre-
senting either innate or acquired immunity was useful for evalu-
ating the immune-modulating abilities of foods. This review
summarizes the immune-modulating characteristics of foods that
have been verified in human as well as animal studies. In addi-
tion, we briefly describe the pathways by which food-derived
substances are absorbed into the body and the mechanisms
through which food-derived substances exert their immune-
modulating effects.
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