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What is Nrf2?
Nrf2 is a cell-protective protein that is activated when cells are exposed to oxidative 

stress, such as free radicals, in order to protect themselves and reduce damage.

The body is made up of individual cells, so if one of these small cells is repeatedly injured 

and dies, eventually the function of a single tissue will become impaired, leading to 

premature aging and death.

For example, thinning hair is a good example. When one 

small cell is repeatedly damaged and dies, it will 

eventually appear as thinning hair over a wide area.

Protecting each individual cell and keeping the 

tissue healthy is very important for maintaining a 

youthful appearance and good health.
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1. Reporter assay
Reporter assay for testing the activation of the transcription factor Nrf2
A reporter assay is a method for evaluating the ability of a target gene to be activated by 
introducing a reporter gene into the genes of cultured cells, attaching a substance that emits light 
when activated, culturing the cells with the test substance added, and measuring the light emission 
intensity.
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Nrf2 Luciferase Assay
As a result of measuring the ability 

to activate transcription factor 

Nrf2, chondroitin sulfate 

oligosaccharides

(disaccharides and tetrasaccharides) 

strongly activated Nrf2.

On the other hand, high-molecular-

weight chondroitin sulfate had no 

effect.
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２. Research using cultured cells

Activation of the transcription factor 
Nrf2
Normally, Nrf2 forms a complex with a 
protein called Keap1 and is inactive. 
However, when the cell is damaged by 
free radicals or other factors (oxidative 
stress, etc.), Nrf2 is activated and moves 
into the nucleus, where it binds to 
antioxidant response elements in the 
genes to rapidly increase the production 
of proteins that protect the cell by 
expressing various cell-protective genes 
and protecting the cell from damage. If 
this function is weak, the damaged cell 
will die.
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Hmox1 gene expression in L929 cultured cells

The graph shows the amount of expression of the gene (Hmox-1) that produces HO-1 (heme 
oxygenase 1), a typical antioxidant protein.
Chondroitin sulfate oligosaccharides (disaccharides) strongly increased the expression of 
Homx-1, but high-molecular-weight chondroitin sulfate, hyaluronic acid oligosaccharides 
(disaccharides, Mix), and high-molecular-weight hyaluronic acid had no effect.

** P < 0.001
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Chondroitin sulfate 
oligosaccharides

activate Nrf2, which in turn 
promotes the expression of 

antioxidant response genes to 
protect cells.
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