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➢Sirtuins comprise one of the promising targets for preventing diseases and reversing some aspects of aging.
Sirtuins are NAD-dependent deacylases and known to regulate diverse cellular and pathological processes
including cellular senescence, DNA repair, inflammation, and aging. SIRT-1 modulates cellular responses to
hypoxia by deacetylating HIF-1α, which regulates HIF activity in response to hypoxic stress. HIF acts as a
transcriptional regulator of genes involved in survival during periods of low oxygen (the hypoxic response). 1

➢Both Sirtuin and HIF-1α levels decrease as a function of age. With age, HIF-1α induces a deficit in mitochondrial
biogenesis, which impairs energy-dependent cellular processes, including cell and tissue repair. Levels of SIRT-1
decrease in both transcriptional and posttranscriptional stages during aging, which attenuates mitochondrial
biogenesis and causes age-related diseases. 2

➢Over the past two decades, various biochemical and genetic studies have helped expand our knowledge of
hypoxia at the cellular and molecular levels. Hypoxia contributes to functional decline during the aging process.
HIF pathways crosstalk with sirtuins in hypoxia and aging.

➢To investigate the upstream mechanisms by which Bakuchiol (Sytenol A), a recently discovered natural
alternative to Retinol, functions to reverse clinical signs of skin aging, by evaluating its effects on mitochondrial
aging-related gene expression in human keratinocytes.
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HaCaT keratinocytes

Methods

Treatments

RNA extraction & purification
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Preparation of cDNA

Measurement of gene expression by 
real-time quantitative PCR

Treated with bakuchiol 
for 24 hours (10µg/ml)

Treated with retinol for 
24 hours (10µg/ml)

Treated with water 
(untreated control)
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Results

➢ Bakuchiol significantly increased both 
HIF-1α (+2.4 fold change) and SIRT-1 
(+1.5 fold change) gene expression.

➢ Retinol showed an opposite trend 
decreasing HIF-1α (-1.3 fold change) and 
SIRT-1 (-1.8 fold change).

➢ CREBBP, a tumor suppressor gene, was 
also upregulated significantly by 
bakuchiol (+2.1 fold change) but not by 
retinol (-1.3 fold change).

Gene expression normalized to GAPDH and HPRT1 
(housekeeping genes) 

* p≤0.05
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Conclusions

➢The findings indicate the ability of bakuchiol, but not retinol, to upregulate expression of SIRT-1
and HIF-1α in human keratinocytes.

➢The results imply that bakuchiol may partly exert anti-aging benefits through pathways not
supported by retinol, a long-held standard in helping reverse clinical signs of aging.
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