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[Study Objective] 

It is known that stress can impair the balance of immune function and is related to 
various diseases including allergy. Therefore, prevention of daily stress is considered 
important, and one way of doing so involves the utilization of foods.  

Chlorella is a healthy food with a long time history as a food, and has been reported 
to be useful for hyperlipidemia, hypertension, and diabetes. 

At the Annual Meeting of the Society last year, we reported the anti-fatigue and 
immunomodulatory effects of chlorella in mice stress-loaded by swimming (data 
presented at the 4th Annual Meeting of the Japanese Association for Food 
Immunology). 

In this meeting, we presented findings obtained regarding the effect of chlorella on 
swimming-related stress, as we examined it from the aspect of gene expressions. 
 

[Method of experiments] 
Animals used for study were divided into 3 groups: a group in which animals were given 

basic food without swimming (untreated group), a group in which animals were given basic 
food and allowed to swim (control group), and a group in which animals were given food 
mixed with chlorella at 0.5% and allowed to swim. On Days 0, 4, 7, 10, and 14 after initiation 
of the study, animals were stressed by swimming until exhaustion. After swimming stress on 
Day 14, RNA was extracted from the liver, kidney, spleen, and skeletal muscle of the 
hindlimb, and exhaustive gene expression analyses were performed with a DNA microarray. 
 

[Results] 
On gene expression analyses, many genes with alteration of expression by swimming stress 

and chlorella ingestion were extracted. In the control group, expression of such genes was 
enhanced or suppressed compared to the untreated group. In the chlorella group, expression 
of many genes was similar to that in the untreated group, confirming the effect of chlorella 
ingestion on swimming stress. 

To estimate the function of genes for which alteration of expression was suppressed by 
chlorella, gene ontology analyses were performed in the skeletal muscle of the hindlimb, 
where marked changes in gene expression were observed. As a result, the effects of chlorella 
ingestion on the immune, redox, and vascular system were confirmed. 



These findings suggested that the anti-fatigue effect against swimming stress and 
immunomodulatory activity of chlorella were probably due to regulation of gene expression 
related to the immune and redox systems. 

 

表 ．　無処置群と比較し、対照群で亢進もしくは抑制 し、
クロレラ摂取で無処置群に近づ くパ ターンをしめす遺伝子数

⑥　↓

⑥ 　↓

⑥ 　↓

⑥ 　↓

2④ 　↓

40② 　↓

11④ 　↓

774② 　↓

1④ 　↓

57② 　↓

28③ 　↑

220③ 　↑

74③ 　↑

1④ 　↓

61③ 　↑

39② 　↓

202

624

293

187

12① 　↑
182⑤ 　↑

脾臓

17① 　↑
1135⑤ 　↑

後肢骨格筋

19① 　↑
259⑤ 　↑

腎臓

20① 　↑
233⑤ 　↑

肝臓

遺伝子数パ ターン遺伝子数パ ターン臓器

⑤

⑥

①

②

③

④

無
処
置
群

対
照
群

ク
ロ
レ
ラ
群

 

 
 
Presentation at a scientific meeting 
Name of meeting:  The 5th Annual Meeting of the Japanese Association for Food 

Immunology 
Title: Effect of chlorella on swimming stress - Results of gene expression 

analyses 
Presenters:  Mizoguchi Toru, Yukari Arakawa, and Masaki Fujishima 
Affiliation: Sun Chlorella Corporation 
 
This leaflet reproduces presentations made in scientific journals or meetings and is not 
intended for sales or promotion of any product. 
 

 

Table. Numbers of genes exhibiting a pattern of enhancement or suppression in 
the control group, compared to the untreated group, and resemblance of 

findings to those in the untreated group after chlorella ingestion 
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