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he skin is the outermost organ of the body, requiring it to respond to daily

environmental changes in order to maintain inner homeostasis. It is well
reported that the biological clock system is a key regulator, responsible for
synchronizing numerous metabolic, physiological, and behavioral processes
with the 24 h daily environmental cycle (Figure 1) (1). The molecular core of
the biological clock system is expressed not only as a master clock localized
in the hypothalamic suprachiasmatic nucleus (SCN), but also as peripheral
clocks in various organs, including the skin (2,3).

Gozu and Haze (4) recently reported in the Journal of Japanese Cosmetic
Science Society on the daily fluctuation of the skin vascular function relating
genes using culture skin cells. In this report, they first established the skin cell
culture system, which is available for investigations into the circadian rhythm
of gene expression changes associated with vascular function. Clock genes
were synchronized by use of dexamethasone, and the fluctuation pattern of
PERIOD 1 (PER1) and ARNTL was used as an index of circadian rhythm.
PER1 is the clock gene expressed in the daytime, while ARNTL is expressed
at night; thus, the circadian timing of target genes can be predicted based on
their similarity with the expression timing of these clock genes.

DNA microarray analysis is a powerful tool for studying circadian rhythm.
Genes under the control of clock genes are called clock-controlled genes
(CCGs) (Figure 1) and many CCGs were identified by DNA microarray
analysis. Using microarrays, it was revealed that 0.971.9% of genes in
synchronized fibroblasts were CCGs [4]. Gozu and Haze (4) also used DNA
microarray analysis to investigate vascular function, in relation to gene
expression rhythm in synchronized human epidermal keratinocytes and
human dermal fibroblasts (HDFs) (3). The microarray analysis predicted the
daily fluctuation in gene expression levels of Angiopoietin 1 (ANGPT1),
Vascular endothelial growth factor A (VEGF-A), and Vascular endothelial
growth factor C (VEGF-C). ANGPT1; angiogenic factor gene expression
time course of four- hour periodicity, for two days in HDFs, was similar
to the PER1 fluctuation pattern. This result means that ANGPTI gene
expression level is high in the skin during the daytime. VEGFA and VEGFC
gene expression patterns over two days were not showing circadian rhythm
but fluctuated by dexamethasone treatment. Dexamethasone is a kind of
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Figure 1) Clock gene transcription-translation feedback loop regulates the
biological 24-hour rhythm; Period (PER), Cryptochrome (CRY), CLOCK and
BMALTI are core clock genes. CCG is clock controlled gene

glucocorticoid, and a surge of glucocorticoid level in healthy human being
occurred in every early morning. VEGFA expression level was highest at just
after dexamethasone treatment, indicative of early morning timing. VEGFC
expression level was high at 12 h later from dexamethasone treatment,
indicative of nighttime timing.

The effect of cosmetic substances on the expression rhythm of ANGPT1
was also evaluated (3). Nuphar japonicum extract showed positive effects on
ANGPTI1 expression. As ann accelerator of ANGPT1 expression, Nuphar
japonicum extract is expected to benefit for improve the skin vascular function
along the optimum timing as ANGPT1 high expression level in a day.

The importance of the circadian rhythm in the context of pharmaceutical
treatment is well known. Recently, clinical studies have been reported where
the therapeutic efficacy was improved by optimization of dosage timing
based on the timing of symptom onset or phase modulation of biological
rhythm [5]. These therapeutic strategies are called “chronotherapy”. Vascular
functions, such as blood pressure, blood flow, and heart rate show daily
variation, and cardiovascular disease also shows circadian onset timing;
thus, a chronotherapeutic approach to cardiovascular disease has been put
forward.

Given the results on ANGPT1 gene expression rhythm in vitro (3), it is worth
investigating how skin vascular function varies over the circadian cycle in
vivo. Considering the circadian rhythm’s influence on skin vascular function,
“chrono beauty” may represent a new approach for evaluating cosmetics
aimed at achieving healthy skin.
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