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[Study Objectives]

As individuals grow older, their immunity declines and the incidence of infectious disease in
them increases. In addition, enhancement of resistance to allergic substances, or not producing
excessive antibodies in other words, leads to the prevention of allergy. It is thus important to
prevent the decline in immunity associated with age and enhance resistance to allergic substances
irrespective of patient age. Improvement of metabolic syndrome, prevention of arteriosclerosis,
and improvement of immunoregulatory function under stress have also been reported as effects of
chlorella. However, the effects of prolonged ingestion of chlorella on immunity have yet to be
reported. We examined the effects of prolonged administration of chlorella to mice on resistance
to allergic substances and compromised immune function.

[Method of experiments]

Animals were either given basic food (AIN93G) (control) or basic food mixed with chlorella at
2%. They were divided into a young group, in which animals were given food for 4 — 10 weeks,
and an aged group, in which animals were given food for 4 — 50 weeks. Animals were given
ovalbumin as an allergen. A total of 8 groups of animals were included in the study. After the
feeding periods noted above for each group, 4 types of immunoglobulins specific to allergens in
blood and 2 types of cytokines in splenic cells were measured after blood samples were obtained
and the spleen was excised.

[Results]

(1) Cytokines in supernatant of splenic cell culture media (Fig. 1)
In the case of chlorella administration, levels of production of IFN-y and IL-4 in the young
animal group to which allergens were given were similar to those in the young animal group
to which allergens were not given. In addition, production of IFN-y was observed in the old
animal group to which allergens were not given. Furthermore, production of IFN-y and IL-4
was in the case of chlorella administration significantly lower in the old animal groups to
which allergens were given than in the control group. These findings suggested that aging of
immune function was suppressed by chlorella ingestion.

(2) Measurement of immunoglobulins specific to allergens (Fig. 2)
There were significant decreases in production of IgG2b, IgG1, and IgE in the chlorella group
irrespective of animal age. In addition, on calculation of indices of Th2/Thl balance,
IgG1/IgG2a ratio was markedly elevated and 1gG1/IgG2b ratio markedly decreased in the old
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animal groups. However, while 1gG1/IgG2a ratio was only modestly increased, 1gG1/1gG2b
ratio was greatly increased in the old animal groups compared with the control group. These
findings suggested that chlorella ingestion increased resistance to allergic substances.

The findings indicated above thus suggested that aging of immune function was suppressed and
resistance to allergic substances was enhanced by chlorella ingestion.
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Fig. 1 Cytokines in supernatant of splenic cell culture media
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Results of IgG2a measurement Results of IgG2b measurement Results of IgG1 measurement Results of IgE measurement
IeG1/1gG2a IgG1/1gG2b
Young Old Young Old
AIN93G 13.5 17.9 544 46.6
Chlorella 8.3 9.8 1423 66.3

Fig. 2 Immunoglobulins specific to allergic substances
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