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DESCRIPTION

TITLE OF INVENTION: HYALURONIC ACID-PRODUCTION PROMOTER

TECHNICAL FIELD
[0001] The present invention relates to a hyaluronic acid-production promoter.

BACKGROUND ART

[0002] Nowadays, studies on skin anti-aging have been widely carried out. Aging is an
important factor that causes skin aging, and besides, influences of dryness, oxidation,
ultraviolet (UV) rays and the like are examples of direct factors relating to skin aging.
Specific phenomena of skin aging are known to be a decrease in mucopolysaccharides such as
hyaluronic acid, a cross-linking reaction of collagen, an UV-induced cell injury, and the like.
[0003] Note that hyaluronic acid is widely present in organs and tissues such as the skin,
joints, ligaments, lungs, kidneys and brain.  Specifically for the skin, hyaluronic acid is an
important factor for keeping moisture due to its high moisture retention (Non Patent
Literature 1). Itis also known that no less than 50% of the body's total hyaluronic acid is
present in the skin (Non Patent Literature 2).

[0004] As methods of replenishing decreased hyaluronic acid, there have been proposed
oral intake for taking hyaluronic acid directly from the mouth and percutaneous absorption for
taking hyaluronic acid through the skin.  There has been a report that the hyaluronic acid
orally taken becomes lower molecular weight due to enterobacteria, and then it is absorbed
through the intestinal tract and resynthesized in the skin (Non Patent Literature 3). On the
other hand, in the case of percutaneous absorption, it is known that hyaluronic acid cannot be
absorbed through the skin due to its large molecular weight. Nevertheless, it has been
confirmed that hyaluronic acid has the effect of preventing the dryness of the skin thanks to

its water retention capabilities.
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SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] The molecular weight of normal hyaluronic acid is said to be 800 thousand to 1.2
million. However, the molecular weight of the hyaluronic acid used in Non Patent Literature
315 300 thousand, which is smaller than normal hyaluronic acid. It is thus unclear whether
similar degradation and resynthesis would occur when the molecular weight increases. In
addition, the outcome in Non Patent Literature 3 is resulted from using rats, and it is unclear
whether similar behavior would also be observed in human. Further, it is unclear what
extent the degraded hyaluronic acid would be used for resynthesis. As described above, it
remains unclear whether the decreased hyaluronic acid can be replenished even though
hyaluronic acid is directly taken orally.

[0007] The present invention has been accomplished in view of the above problems. That
IS, an object of the present invention is to provide a method of indirectly replenishing a
decreased amount of hyaluronic acid through taking a substance for promoting the production
of hyaluronic acid, other than a method of replenishing a decreased amount of hyaluronic acid

by directly orally taking it.

SOLUTION TO PROBLEM

[0008] The present inventors have investigated whether there is a substance for promoting
the production of hyaluronic acid. The present inventors have newly found that taking
isoliquiritigenin promotes the production of hyaluronic acid and accomplished the present
invention.

[0009] To solve the above problems, the present invention is directed to a hyaluronic acid-
production promoter containing isoliquiritigenin as an active ingredient. It is also preferable

to further contain arachidic acid as an active ingredient.
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[0010]  According to the configuration, promoting the production of hyaluronic acid
compensates the decrease in hyaluronic acid.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to the present invention, the decreased hyaluronic acid can be
replenished by an indirect method. Accordingly, the decreased hyaluronic acid can be
replenished by the method which is different from direct intake whose effect has not been
completely understood to date. The present invention can be expected to prevent skin aging
due to the decrease in hyaluronic acid, as well as improve symptoms associated with the

decrease in hyaluronic acid in other organs where hyaluronic acid is involved.

DESCRIPTION OF EMBODIMENTS

[0012] The hyaluronic acid-production promoter as referred to in the present invention can
be an agent as long as it has an effect of promoting the production of hyaluronic acid, and it is
characterized by containing at least isoliquiritigenin as an active ingredient. It may further
contain arachidic acid as an active ingredient as needed.

[0013] Here, "isoliquiritigenin” as used in the present invention is one of naturally-
occurring organic compounds, and it is known to be a constituent of licorice, a crude drug.

As for the isoliquiritigenin to be used in the present invention, those extracted and purified
from a natural product may be used, or those industrially chemically synthesized may be used.
[0014] To date, there has been no document describing the absorption rate of
isoliquiritigenin upon taking, and the effective concentration of isoliquiritigenin has not been
revealed. However, the absorption rate of sesamin, also known as a flavonoid, has been
revealed, so the absorption rate of isoliquiritigenin can be estimated from that of sesamin to
some extent. The plasma concentration of sesamin is known to be at most 2 ng/mL when 25
mg of sesamin is orally taken.  Assuming that isoliquiritigenin has the same absorption rate
as that of sesamin, the amount of isoliquiritigenin to be taken per day is preferably 0.001 to
3.5 g, more preferably 0.01 to 3.0 g, and further more preferably 0.03 to 1.8 g in the present
invention.

[0015] Isoliquiritigenin may be used in its solid state, or may be used as a liquid by
dissolving in a solvent. Examples of the solvent include an aqueous solution of sodium

hydroxide, ethanol and DMSO, and preferable are the agueous solution of sodium hydroxide
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or ethanol. In the present invention, isoliquiritigenin is preferably used by dissolving in the
aqueous solution of sodium hydroxide in view of operability.

[0016] "Arachidic acid™" as used in the present invention is known to be a saturated fatty
acid contained in peanut oil.  Arachidic acid is also known to be generated by hydrogenation
of arachidonic acid. As for the arachidic acid to be used in the present invention, those
extracted and purified from a natural product may be used, or those industrially chemically
synthesized may be used.

[0017] Asis the case with isoliquiritigenin, the effective concentration of arachidic acid
has not been revealed. However, the absorption rate of arachidic acid can be roughly
estimated by assuming it based on EPA and DHA, which are also fatty acids, as in estimation
for isoliquiritigenin.  Assuming that the absorption rate of arachidic acid is the average value
of those of EPA and DHA, the amount of arachidic acid to be taken per day is preferably
0.001 to 10.0 mg, more preferably 0.005 to 5.0 mg, and much more preferably 0.01 to 3.3 mg
in the present invention.

[0018] Arachidic acid may be used in its solid state, or may be used as a liquid by
dissolving in a solvent. Examples of the solvent include alcohol such as methanol, ethanol
or propanol; ether; and chloroform, and preferable is alcohol. In the present invention,
arachidic acid is preferably used by dissolving in ethanol in view of operability.

[0019] The form of the hyaluronic acid-production promoter according to the present
invention can be solid or liquid, and can be optionally selected according to the usage form of
the hyaluronic acid-production promoter of the present invention.

[0020] Further, the hyaluronic acid-production promoter according to the present invention
can be used by containing in a food or drink product. For example, it can be used in dairy
products such as fermented milk, lactic acid drink and butter, processed egg products such as
mayonnaise, and baked sweet buns such as butter cake. It can also be suitably used in
processed food products such as instant noodles and cookies. In addition to the above, it can
be in a formulated form (e.g., powders, granules, capsules, tablets, etc.) by adding an
appropriate carrier and an additive as needed.

[0021] Itis also useful that the hyaluronic acid-production promoter according to the
present invention is contained in foods for specified health uses, foods with nutrient function

claims, foods with functional claims and the like in addition to general food or drink products.

EXAMPLE
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[0022] The present invention will now be more specifically described; however, the present
invention is not limited to these. In Example, the production capacity of hyaluronic acid was
evaluated by using cultured cells.
[0023] (Preparation of Reagents)

Reagents were first prepared. First, isoliquiritigenin (manufactured by Tokyo
Chemical Industry Co., Ltd.) was dissolved in 0.1 N aqueous solution of sodium hydroxide to
be at 10 mM. Arachidic acid (manufactured by SIGMA) was then dissolved in ethanol with
a concentration of 95% or higher to be at 10 mM.

[0024]  (Preparation of Cultured Cell)

Next, preparation of cultured cells was performed. In Example, the preparation
was performed with normal human dermal fibroblasts (NHDF).  First, using Dulbecco's
Modified Eagle Medium (DMEM, manufactured by Gibco) to which 10% heat-inactivated
FBS (manufactured by Biowest) and penicillin-streptomycin (manufactured by Invitrogen)
were added, NHDF was cultured under the conditions of 37°C, 5% CO,. NHDF cells were
then seeded to a 24-well plate at 1.0 x 10° cells/well. ~Thereafter, the NHDF cells were
cultured for 72 hours under the conditions mentioned above.

[0025]  (Production Capacity Evaluation Test of Hyaluronic Acid)

After the cell culture, the culture supernatant was replaced with DMEM containing
no FBS. Next, isoliquiritigenin and arachidic acid were serial-diluted in PBS (PBS (-) pH
7.4, manufactured by Gibco) and each of compounds was added alone or as a solution
obtained by mixing them in equal concentration, to be at final concentrations of 0.001 mM,
0.01 mM, 0.05 mM, 0.1 mM and 1 mM. Note that in cultured cells, the concentration is not
related to an absorption rate, which is applied to oral intake. Therefore, the concentrations
of the compounds to be added were determined as the concentrations mentioned above based
on the preferable range mentioned above.

[0026]  After the addition of the reagent or reagents, the cells were cultured for 24 hours
under the conditions of 37°C, 5% CO,. The medium was recovered after culturing, and the
concentration of the hyaluronic acid in the culture supernatant was measured using
Hyaluronan DuoSet Kit (manufactured by R&D Systems). Note that the cell culture without
reagent was set as a negative control (NC) in Example. The production capacity of
hyaluronic acid was evaluated with the NC taken as 100%.

[0027] The result is shown in Table 1.
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[0028] [Table 1]

0.001puM 0.01uM 0.05pM 0.1uM 1uM
Isoliquiritigenin 118% 142% 138% 112% 127%
Arachidic acid 111% 122% 102% 107% 127%
Isoliquiritigenin + Arachidic acid | 127% 173% 173% 129% 116%

[0029] Ascan be seen in Table 1, the promotion of hyaluronic acid production was
confirmed at any concentration when isoliquiritigenin was added. The concentrations from
0.01 to 0.05 mM resulted in remarkably high promotion capacity of production. Next, the
concentrations of 0.01 mM or less and of 1 mM resulted in high promotion capacity of
production when arachidic acid was added. That is, the result suggested that the hyaluronic
acid production was promoted even in the case of adding isoliquiritigenin or arachidic acid
alone.

[0030] Next, the effect of combination use of isoliquiritigenin and arachidic acid was
verified. With reference to Table 1, the combination use was found to promote the
hyaluronic acid production better than in the cases of adding each of the compounds alone, at
any concentration of 0.1 mM or less.  Specifically at the concentrations from 0.01 mM to 0.1
mM, the hyaluronic acid production was promoted better than in the cases of adding each of
the compounds alone.

[0031] Subsequent to the above, promotion capacity of hyaluronic acid production using
compounds other than isoliquiritigenin was studied. Trans-p-coumaric acid, liquiritigenin,
and daidzein were used for the study. These substances have characteristics that the
structures are similar to those of substances appearing in the metabolic pathway originated
from phenylalanine to the production of daidzein, or that of isoliquiritigenin.

[0032] As for the study method, the amount of hyaluronic acid produced in the culture
supernatant was measured using the same procedure as in the above test except that each
reagent was prepared to final concentration of 1 mM. Here, the cell culture without reagent
was set as a negative control (NC), and the amount (ng/mL) of hyaluronic acid produced was
determined by subtracting the amount of hyaluronic acid produced of the NC from the amount

of hyaluronic acid produced of each compound with reagent.  The result is shown in Table 2.
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[0033] [Table 2]

Measured value (ng/mL) 31;1;;2:1 I(l)gf ;}glglnrg/nnlch ilcid produced obtained by
NC 942 0
trans-p-coumaric Acid 1217 275.4202
Isoliquiritigenin(ILG) 1504 562.7006
Liquiritigenin 1106 164.725
Daidzein 891 0

[0034] The result in Table 2 revealed that the amount of hyaluronic acid produced due to
ILG was the highest even in the case of comparing the substances having similar chemical
structures. In addition, the result suggested that the amount produced is reduced when the
structure is changed from ILG to liquiritigenin in the metabolic pathway originated from
phenylalanine to the production of daidzein.

[0035] As described above, it has been suggested that the hyaluronic acid-production
promoter according to the present invention can indirectly replenish a decreased amount of
hyaluronic acid, other than a method of directly orally taking hyaluronic acid.  Accordingly,
the present invention can be expected to prevent skin aging due to the decrease in hyaluronic
acid, as well as improve symptoms associated with the decrease in hyaluronic acid in other

organs where hyaluronic acid is involved.
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CLAIMS
[Claim 1]
A hyaluronic acid-production promoter, comprising isoliquiritigenin as an active
ingredient.
[Claim 2]

The hyaluronic acid-production promoter of claim 1, further comprising arachidic

acid as an active ingredient.



