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Carotencids and Immunity

Yoshifumi TOMITA

Department of Agriculture, Miyazaki University

Carotenoids are pigments widely distributed in the vegetable and animal kingdoms. Their physiolo-
gical roles were not known except those of beta-carotene and some other carotenes as provitamin. Recent
epidemiological and experimental studies revealed that carotenoids might have important roles in preven-
tion of diseases such as cancers, possibly through scavenging harmful radicals and influencing host de-
fense systems, i. e. immune systems. Carotenoids increase antibody production, augment immunological
tumor rejection and raise helper cell population. The mechanisms, by which carotenoids scavenge radicals
or active oxygens, were well studied and documented, but mechanisms for modulating immune responses
were not clarified due fo the sophisticated network of immune systems. Many attempts and various

approaches are necessary to evaluate the roles of carotenoids in connection with human health.
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Table 1. Carotenoids

Open ring . lycopene, 7 —carotene, & —carotene, phytoene etc.
Ionone ring : @ unsubstituted
@ —carotene, 5 —carotene etc.
@ hydroxyl group
lutein, zeaxanthin, cryptoxanthin etc.
® keto group
echinenone, canthaxanthin etc.
@ hydroxyl and keto groups
astaxanthin, astacene etc.
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Table 2. Immunological studies on carotenoids (1)

1930 B —carotene augmented resistance to infection

1931 B —carotene improved the severity of pneumonia in children
1950's physiological effect of B —carotene

1958 B —carotene and lycopene augmented resistance to infection

1970-80 epidemiological studies on vitamin A and human cancer
1970-80 immunological studies on retinol

Table 3. immunological studies on carotenoids (2)

1980"  epideminological studies on B —carotene and diseases

1981 B —carotene increased lymphocytes

1982 @, B —carotenes increased NK cells

1985 B —carotenes increased helper T cells

1986 B —carotenes and canthaxanthin augmented blastoid formation
1986 B —carotenes and canthaxanthin augmented cytotoxicity of macrophages
1987 B —carotenes and astaxanthin augmented tumor immunity

1987 B —carotenes increased NK marker and IL-2 receptor

1990 B —carotenes and astaxanthin improved autoimmunity

1991 B —carotenes and astaxanthin increased antibody production
1993 B —carotenes and astaxanthin decreased autoantibody production
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Table 4. Possible mechanisms on immunological effects of carotenoids

Scavenging immunosuppressive radicals
Interaction with cell membrane of immunocompetent cells
Influencing immuno-endocrino-nervous system

N

Modulating gene expression
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