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[Objectives]

Various kinds of water-soluble ingredients such as proteins are contained in Chlorella, and
activities of the immunostimulation and the lipid metabolism improvement are considered to be
derived from these ingredients. However, the concrete active ingredients and the mechanism of
action still remain unclear. The present study was conducted to explore active ingredients related
to activities of the immunostimulation or the lipid metabolism improvement in the water-soluble
ingredients from Chlorella using an assay with cells.

[Methods]

Water-soluble ingredients of Chlorella were fractionated in 6 fractions (Fig.1) based on the
molecular weight, and activities of the immunostimulation and the lipid metabolism improvement
were evaluated for each fraction.

The murine macrophage-like cell line RAW264 was used for the Nitric Oxide (NO) induction assay
(immunostimulation activity), and the murine preadipocyte 3T3-L1 cells were used for the fat
accumulation inhibitory test (lipid metabolism improvement activity).

[Results]

[NO induction assay]

The NO induction activity (immunostimulation activity) was confirmed in the fraction with molecular
weights of 100,000 to 300,000 (sample 3) and the fraction with molecular weights of 3,000 to
10,000 (sample 5) (Fig.2).

[Fat accumulation inhibitory test]

The fat accumulation inhibitory activity (lipid metabolism improvement activity) was confirmed in hot
water extracts of Chlorella (sample 2), the fraction with molecular weights of 10,000 to 100,000
(sample 4), and the fraction with molecular weights of 3,000 to 10,000 (sample 5) (Fig.3).

Based on the above results, ingredients in the fraction with molecular weights of 3,000 to 10,000
(sample 5) was suggested to be involved with the immunostimulation activity and the lipid
metabolism improvement activity.

We will further explore the active ingredient by narrowing the fractions and evaluate the mechanism
of action with changes in gene expression by a microarray analysis.
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Fig.1. Fractionation of active ingredients of Chlorella
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Fig. 2. The NO induction assay (immunostimulation activity)
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Fig. 3. The fat accumulation inhibitory test (lipid metabolism improvement activity
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