SPECIFICATION

COMPOSITION FOR PROMOTING PRODUCTION OF BRAIN-DERIVED
NEUROTROPHIC FACTOR

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]
The present application enjoys the benefit of priority from the prior Japanese
Patent Application No. 2015-96205 filed on May 11, 2016, the entire disclosure of

which is incorporated herein by reference.

TECHNICAL FIELD
[0002]
The present invention relates to a composition for promoting the production of
a brain-derived neurotrophic factor, and, more specifically, relates to a composition
comprising cacao polyphenols for promoting the production of a brain-derived

neurotrophic factor.

BACKGROUND ART
[0003]

A brain-derived neurotrophic factor (sometimes referred to as “BDNF protein”
or merely as “BDNF” herein) is a secretory protein which is known as one of
neurotrophic factor families. The secreted BDNF protein is known to bind to receptor
tyrosine kinase, TrkB receptor and to be involved in neurogenesis and neural
development. Recently, it has been reported that, in patients suffering from
depression, the BDNF protein concentration in serum decreases, but that the decreased
concentration recovers when an antidepressant takes effect (Non-Patent Document 1).
Hence, the substance acting on this factor is expected to successfully improve disease
states such as depression.

[0004]

Plant polyphenols contained in various fruits and vegetables, among others,
cacao polyphenols are known to have various physiological activities. For example, it
has hitherto been known that procyanidin is a potent inhibitor of amyloid and a-
synuclein/NAC fibrillation (Patent Document 1) and that N-phenylpropenoyl amino
acid amide suppresses the aggregation of amyloid B-peptides (Patent Document 2).
However, none of the documents disclose the involvement of cacao polyphenols in the




expression and secretion of BDNF.
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SUMMARY OF INVENTION
[0007]

An object of the present invention is to provide a novel composition for
promoting the production of BDNF and a novel agent for promoting the production of
BDNF.

[0008]

The present inventors have found that a fat-processed composition comprising
a high concentration of cacao polyphenols significantly increase the BDNF protein
concentration in human serum (espectally, BDNF protein concentration in serum of a
human having a low initial value of the BDNF protein concentration in serum). The
present invention is based on these findings.

[0009]

The present invention provides the following inventions.

[1] A composition for promoting the production of a brain-derived neurotrophic
factor (BDNF) and an agent for promoting the production of BDNF, each comprising
cacao polyphenols.

[2] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to [1], wherein the cacao polyphenols
comprise 8% by mass or more of monomeric to tetrameric polyphenols.

[3] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to [1] or [2], which comprise a daily
intake of the cacao polyphenols which is effective in promoting the production of
BDNF.

[4] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to [3], which are packaged in each



effective daily intake.

[5] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to [3] or [4], wherein the daily intake
which is effective in promoting the production of BDNF ranges from 10 mg to 2,000
mg (total amount of polyphenols).

[6] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to any one of [1] to [5], which allow
feeding of the cacao polyphenols for at least 2 weeks.

[6-1] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF for promoting the production of BDNF and agent
for promoting the production of BDNF according to any one of [1] to [6], which allow
feeding of the cacao polyphenols in a daily amount of 10 mg to 2,000 mg (total amount
of polyphenols) for at least 2 weeks.

[7] The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to any one of [1] to [6] and [6-1], which
are in the form of a fat-processed composition.

[8] A method for promoting the production of BDNF comprising feeding cacao
polyphenols in a daily intake which is effective in promoting the production of BDNF
for at least 2 weeks.

[9] The method for promoting the production of BDNF according to [8],
wherein the daily intake which is effective in promoting the production of BDNF ranges
from 10 mg to 2,000 mg (total amount of polyphenols).

[10] The method for promoting the production of BDNF according to [8] or
[9], wherein the cacao polyphenols are fed in the form of a fat-processed composition.

[11] Use of cacao polyphenols for the manufacture of a composition for
promoting the production of BDNF or an agent for promoting the production of BDNF.

[12] A composition or agent for treating, preventing or improving a disease and
a symptom which are effectively treated, prevented or improved by promoting the
production of BDNF, which comprises cacao polyphenols.

[13] A method for treating, preventing or improving a disease and a symptom
which are effectively treated, prevented or improved by promoting the production of
BDNF, which comprises administering an effective amount of cacao polyphenols to a
subject.

[14] Use of cacao polyphenols for the manufacture of a composition for
treating, preventing or improving a disease and a symptom which are effectively treated,

prevented or improved by promoting the production of BDNF, or an agent for treating,



preventing or improving the disease and symptom.
[0010]

Since the agent for promoting the production of BDNF and composition for
promoting the production of BDNF according to the present invention utilize
polyphenols contained in cacao which has been used as a raw material for foods for a
long time, the agent and composition according to the present invention are
advantageous in that they have less side effects and high safety even when taken for a

long term.

DETAILED DESCRIPTION OF THE INVENTION
[0011]

The “cacao polyphenols” used in the present invention means polyphenols
contained in cacao, i.e., cacao-derived polyphenols. Thus, cacao polyphenols, which
are extracted (including crude extraction) or purified (including crude purification) from
plant bodies of cacao or processed products thereof, can typically be used as the active
ingredient of the present invention, but polyphenols prepared by a chemical synthesis
method may be used partially or wholly as the cacao polyphenols. Examples of the
cacao polyphenols include monomers such as catechin, epicatechin and clovamide and
oligomers (dimers and higher oligomers) such as tannin and procyanidin obtained by
polymerization of catechin or the like.

[0012]

In the present invention, examples of the plant bodies of cacao or processed
products thereof which can serve as raw materials for cacao polyphenols can include
various sites of the plant bodies or various cacao bean-processed products such as cacao
bark, cacao leaves, cacao beans, cacao shell, cacao liquor, defatted cacao liquor and
cocoa powder. Cacao liquor is obtained by grinding cacao beans, and defatted cacao
liquor can be obtained by removing oil or fat from cacao liquor. The method for
removing oil or fat is not particularly limited, and oil or fat can be removed by a known
method such as compression. Cocoa powder would be obtained by crushing defatted
cacao liquor. Also, when a plant body of cacao or a processed product thereof is used
as a raw material for extraction, cacao liquor and cocoa powder subjected to pulverizing
treatment such as grinding or crushing are preferably used, for example, from the
viewpoint of extraction efficiency. It should be noted that any substances other than
the plant body of cacao can be included in the plant body of cacao with or without
intention. Also when the plant body of cacao or processed product thereof is used as a

raw material for extraction, any substances other than the plant body of cacao can be



included. Further, any substances other than the plant body of cacao can be included
intentionally or unintentionally in the cacao liquor and cocoa powder.
[0013]

An extraction method using a plant body of cacao or a processed product
thereof as a raw material is known, and a cacao polyphenol-containing composition can
be prepared according to the descriptions, for example, in JP 2009-183229 A and JP
2011-93807 A. An extraction solvent is not particularly limited, but water or an
alcohol such as ethanol is preferably used. A purification method using a plant body
of cacao or a processed product thereof as a raw material is not particularly limited, and
known methods such as synthetic adsorbents, ion exchange resins, ultrafiltration and
activated clay can be used as the purification method.

[0014]

In the present invention, cacao polyphenols can comprise monomeric to
tetrameric polyphenols in an amount of 8% by mass or more, preferably 8 to 50% by
mass, more preferably 8 to 30% by mass, even more preferably 8 to 20% by mass,
further preferably 8 to 15% by mass, especially preferably 8 to 12% by mass, most
preferably 10 to 12% by mass or more, based on the total mass of the cacao
polyphenols.

[0015]

In the present invention, the polyphenol content can be measured by the
Prussian blue method. For example, the polyphenol content can be calculated by using
commercial epicatechin as a reference material, according to the method described in
Martin L. Price and Larry G. Butler, J. Agric Food Chem., Vol. 25, No. 6, 1268-
1273,1977.

[0016]

For effective administration or feeding of cacao polyphenols, a composition
comprising concentrated cacao polyphenols is preferably used in the present invention,
and, in this case, a cacao polyphenol-concentrated composition obtained according to a
known method (for example, the method described in JP 2009-183229 A) can be used in
the present invention.

[0017]

Since cacao polyphenols can be prepared by using a plant body of cacao as a
raw material, the composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention may comprise a
cacao bean-derived ingredient other than cacao polyphenols. Examples of such an

ingredient include theobromine, caffeine, amino acids, peptides and fatty acids. Also,




the composition for promoting the production of BDNF and agent for promoting the
production of BDNF according to the present invention may comprise an ingredient
which is not derived from cacao beans.

[0018]

The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention may comprise N-
phenylpropenoyl amino acid amide in an amount of 100 mg/kg or less, and can be
compositions comprising N-phenylpropenoyl amino acid amide in an amount of
preferably 80 mg/kg or less, more preferably 60 mg/kg or less, even more preferably 50
mg/kg or less, further preferably 25 mg/kg or less. N-phenylpropenoyl amino acid
amide is contained in cacao plant bodies, and cacao beans are treated according to the
method described in Sanbongi et al., J. Agric Food Chem., Vol. 46, 454-457 (1998),
thereby making it possible to obtain cacao polyphenols in a concentration as described
above. Also, the composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention are preferably
prepared without using a raw material containing isothiocyanate, and, more preferably,
can be compositions which are substantially free of isothiocyanate.

[0019]

As will be indicated in the Example below, cacao polyphenols have the BDNF
production promoting effect. Thus, cacao polyphenols can be used as an agent for
promoting the production of BDNF, and can also be used in the method for promoting
the production of BDNF. Also, cacao polyphenols can be used as the composition for
promoting the production of BDNF.

[0020]

Here, the phrase “promoting the production of a brain-derived neurotrophic
factor (BDNF)” means promoting the expression and secretion of BDNF in nerve cells,
and the degree of promoting the production of BDNF can be evaluated based on the
BDNF protein concentration in serum as an index (see Example 1). Specifically, when
the BDNF protein concentration in serum after feeding or administration of cacao
polyphenols is beyond the BDNF protein concentration in serum before feeding or
administration, preferably about 1.1 times or more, more preferably about 1.2 times or
more, even more preferably about 1.3 times or more, further preferably 1.4 times or
more, especially preferably 1.5 times or more, further especially preferably 1.6 times or
more, further especially preferably 1.8 times or more, most preferably 2 times or more,
the production of BDNF can be determined to have been promoted.

[0021]




The method for promoting the production of BDNF according to the present
invention can be carried out by feeding or administering an effective amount of cacao
polyphenols to a human or non-human animal.

[0022]

The use of cacao polyphenols in the present invention may be use thereof in a
human and non-human animal and a sample derived therefrom, and both of therapeutic
use and non-therapeutic use are intended. Here, the term “non-therapeutic” means
exclusion of activities of operation on, treatment of, or diagnosis involving a human
(i.e., medical activities to a human), and specifically means exclusion of a method for
operation on, treatment of, or diagnosis involving a human by a doctor or a person who
receives instructions from a doctor.

[0023]

In the present invention, cacao polyphenols can be used in the treatment,
prevention or improvement of a disease and a symptom which are effectively treated,
prevented or improved by promoting the production of BDNF.

[0024]

Examples of the disease and symptom which are effectively treated, prevented
or improved by promoting the production of BDNF include mental-neurological
diseases such as depression, depressive state, schizophrenia, developmental disorder
and dementia. Cacao polyphenols can promote the production of BDNF as will be
indicated in the Example below, and it has hitherto been indicated that the amount of
BDNF to be expressed or secreted affects mental-neurological diseases such as
depression, depressive state, schizophrenia and developmental disorder (for example,
Chao, M.V,, Rajagopal, R., & Lee, F.S. (2006) Clin. Sci. (Lond.), 110, 167-173).
Accordingly, cacao polyphenols can be used as an agent for treating, preventing or
improving mental-neurological diseases, and can also be used in methods for treating,
preventing and improving mental-neurological diseases.

[0025]

The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention and the treating,
preventing and improving agent according to the present invention can be provided in
the form of medicaments, quasi-drugs, beverage and food products, feed or the like, and
can be realized according to the following description.  Also, the method for
promoting the production of BDNF according to the present invention and the treating,
preventing and improving methods according to the present invention can be carried out

according to the following description.




[0026]

Cacao polyphenols, which are the active ingredient of the present invention,
can be orally administered to humans and non-human animals. Examples of the oral
agent include granules, powders, tablets (including sugar-coated tablets), pills, capsules,
syrups, emulsions and suspensions. These formulations can be formulated through the
use of a pharmacologically acceptable carrier by a technique which is normally carried
out in the art. Examples of the pharmacologically acceptable carrier include
excipients, binders, diluents, additives, perfumes, buffers, thickeners, colorants,
stabilizers, emulsifiers, dispersants, suspending agents and preservatives.

[0027]

Cacao polyphenols, which are the active ingredient of the present invention,
can also be administered into the body of a human or non-human animal by means other
than oral administration including tube administration, nasal tube administration,
intravenous drip and suppository, according to the form of the composition for
promoting the production of BDNF and agent for promoting the production of BDNF
according to the present invention. For example, a viscous liquid composition
comprising cacao polyphenols or a semi-solid composition comprising cacao
polyphenols can be administered also to humans and non-human animals with impaired
masticating and swallowing functions so that oral feeding or oral administration cannot
be carried out. The feeding or administration of the composition for promoting the
production of BDNF and agent for promoting the production of BDNF according to the
present invention, other than oral feeding, can be expected to treat, prevent and improve
mental-neurological diseases such as depression, depressive state, schizophrenia and
developmental disorder of these humans and non-human animals, even when their
masticating and swallowing functions are impaired, for example, by aging.

[0028]

Cacao polyphenols, which are the active ingredient of the present invention,
can be orally fed to humans and non-human animals. In the case of oral feeding of
cacao polyphenols, cacao-derived polyphenols may be either in an isolated, purified or
roughly-purified form or in the form of a food comprising cacao polyphenols or a raw
material for the food. When cacao polyphenols are orally fed to humans and non-
human animals, its state can arbitrarily be selected from an ordinary-temperature state, a
warm state, a cold state and the like.

[0029]
When cacao polyphenols, which are the active ingredient of the present

invention, are provided as a food, cacao polyphenols can be directly incorporated in the




food. The food is a food comprising an effective amount of cacao polyphenols. The
phrase “comprising an effective amount of”” cacao polyphenols refers to a cacao
polyphenol content to be taken within a range as will be described later, when a
normally-eaten amount of individual foods is fed. The term “food,” as used herein,
includes health foods, functional foods, foods with health claims (for example, foods for
specified health uses, foods with nutrient function claims, and foods labeled with
functions) and foods for special dietary uses (for example, foods for infants, foods for
expectant and nursing mothers, and foods for sick persons). The form of the “food” is
not particularly limited, and may be a drink form, a semi-liquid or gel form or a solid
form.

[0030]

Cacao polyphenols have the BDNF production promoting effect, and thus can
be provided in such a state that it is incorporated in foods taken daily and foods taken as
supplements. The forms and shapes of the foods provided in the present invention are
not particularly limited, but the foods are preferably foods composed of cacao beans as
the main raw material, more preferably fat-processed compositions, even more
preferably chocolate and cocoa.

[0031]

A cacao polyphenol-concentrated composition can be used in the present
invention for effective feeding of cacao polyphenols, as described above. Accordingly,
foods and supplements comprising cacao beans as the raw material are, for example,
preferably those comprising cacao polyphenols in a high concentration, more preferably
fat-processed compositions comprising cacao polyphenols in a high concentration, even
more preferably chocolate and cocoa comprising cacao polyphenols in a high
concentration.

[0032]

The cacao polyphenol content in the foods and supplements is not particularly
limited so long as cacao polyphenols can be fed, but, from effective feeding of cacao
polyphenols, the content thereof in the fat-processed composition can be defined as, for
example, 1 to 10% by mass, preferably 1.2 to 8% by mass, more preferably 1.4 to 6%
by mass, even more preferably 1.6 to 4% by mass, further preferably 1.8 to 3.5% by
mass, especially preferably 2 to 3.4% by mass based on the solid content of the
composition.

[0033]
The foods which are provided in the present invention include foods

comprising cacao beans as the main raw material, such as chocolate and cocoa, and,




further, are not particularly limited so long as the foods can comprise cacao
polyphenols. Examples of the foods include starch-based foods such as breads,
biscuits, noodles, crackers and nutritional supplement bars; various confectionaries such
as candies, gums, gummies and snacks; milk and dairy products such as cow milk,
processed milk, ice cream, fermented milk (for example, yogurt), milk beverages,
cheese, butter, and cream; desserts such as pudding, jellies, bavarois and mousse;
beverages such as non-alcoholic beverages and alcoholic beverages; processed products
made from livestock meat such as hams and sausages; processed products made from
fish meat such as boiled fish paste (kamaboko), tubular roll of boiled fish paste
(chikuwa) and fish meat sausages; fruit processed products such as jams and puree; and
flavorings such as roux and sauce. Cacao polyphenols can appropriately be
incorporated at a proper manufacturing process stage according to the properties and
purposes of the respective foods.

[0034]

The medicaments and foods according to the present invention utilize
polyphenols contained in cacao beans which have been traditionally used importantly as
foods, and thus can be used safely to mammals in need thereof (for example, humans,
mice, rats, rabbits, dogs, cats, cows, horses, pigs, and monkeys). The amount of cacao
polyphenols to be administered or fed can be determined depending, for example, on the
sex, age and body weight of recipients, symptom, administration time, dosage form,
administration route and drug to be used in combination. For example, in the case of
oral administration of cacao polyphenols as a medicament, cacao polyphenols can be
administered in a daily amount ranging from 10 to 2,000 mg, preferably from 50 to
1,800 mg, more preferably from 100 to 1,600 mg, even more preferably from 150 to
1500 mg, further preferably from 200 to 1,400 mg, especially preferably from 300 to
1,200 mg, further especially preferably from 400 to 1,100 mg, most preferably from 500
to 1,000 mg for adults. In the case of feeding of cacao polyphenols as a food, cacao
polyphenols can be administered in a daily amount ranging from 10 to 2,000 mg,
preferably from 50 to 1,800 mg, more preferably from 100 to 1,600 mg, even more
preferably from 150 to 1,500 mg, further preferably from 200 to 1,400 mg, especially
preferably from 300 to 1,200 mg, further especially preferably from 400 to 1,100 mg,
most preferably from 500 to 1,000 mg for adults.

[0035]

As will be indicated in the Example below, it was confirmed that the serum

BDNF protein concentration significantly increased, upon intake of cacao polyphenols,

in subjects (humans and non-human animals) having a low initial value of the serum
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BDNF protein concentration. From the fact that the subjects having a low initial value
of the serum BDNF protein concentration showed a higher degree of increase than those
of all the subjects, it was suggested that this increasing effect was more effective on the
subjects having a low initial value. Hence, according to a preferred embodiment of the
present invention, the composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention and the treating,
preventing and improving agents according to the present invention can be administered
or fed to humans and non-human animals having a low initial value of the serum BDNF
protein concentration.  Also, according to a preferred embodiment of the present
invention, the method for promoting the production of BDNF according to the present
invention and the treating, preventing and improving methods according to the prescnt
invention can be carried out for humans and non-human animals having a low initial
value of the serum BDNF protein concentration. The “humans and non-human
animals having a low initial value of the serum BDNF protein concentration” referred to
herein have a serum BDNF concentration before feeding (Day 0) ranging from 0.1 to 6
ng/ml, preferably from 0.1 to 5.5 ng/ml, more preferably from 0.1 to 5 ng/ml, even more
preferably from 0.1 to 4.5 ng/ml, further preferably from 0.1 to 4 ng/ml, especially
preferably from 0.1 to 3 ng/ml, further especially preferably from 0.1 to 2.5 ng/ml, most
preferably from 0.1 to 2 ng/ml.

[0036]

The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention are used, without
limitation, in combination with any other composition which can be orally fed. For
example, they are used in combination with a material or composition which can be
expected to prevent, treat and improve mental-neurological diseases such as depression,
depressive state, schizophrenia and developmental disorder, thereby making it possible
to further enhance the BDNF production promoting effect.

[0037]

The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention can be provided
as a composition comprising a daily intake of cacao polyphenols which is effective in
promoting the production of BDNF. In this case, the composition for promoting the
production of BDNF and agent for promoting the production of BDNF may be
packaged so that an effective daily intake thereof can be taken, and the packaging form
may be either single package or multiple package so long as the effective daily intake

thereof can be taken. When the composition and agent are provided in a packaged
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form, it is desirable to indicate the intake on a package so as to ensure taking of the
effective daily intake, or to provide a document which indicates the intake together.
When the effective daily intake is provided in multiple package, a plurality of packages
for the effective daily intake can also be provided as a set, for convenient feeding.
[0038]

The packaging form for providing the composition for promoting the
production of BDNF and agent for promoting the production of BDNF according to the
present invention is not particularly limited so long as the packaging form defines a
constant amount, and includes containers capable of containing them such as wrapping
papers, bags, soft bags, paper containers, cans, bottles and capsules.

[0039]

The composition for promoting the production of BDNF and agent for
promoting the production of BDNF according to the present invention are preferably
continuously administered or fed for at least 2 weeks in order to exert the effect better,
and the administration or feeding period is more preferably 2 to 8 weeks, especially
preferably 4 to 8 weeks. The term “continuously” as used herein means continuation
of daily administration or feeding. When the composition for promoting the
production of BDNF and agent for promoting the production of BDNF according to the
present invention are provided in a packaged form, an effective intake for a certain

period (for example, 1 week) may be provided as a set for continuous feeding.

EXAMPLE
[0040]
Hereinafter, the present invention will be described in detail by way of the
following examples, but is not limited thereto.
[0041]
Example 1: Study on BDNF production promoting effect of cacao polyphenols

The following test was conducted in order to verify the influence of cacao
polyphenols on the production of BDNF.
[0042]

Three hundred and forty seven (347) adults being from 45 to 69 years old (123
males and 224 females) were used as subjects, and 25 g of a commercial cacao
polyphenol-rich fat-processed composition (“Chocolate Koka Cacao 72%,” Meiji Co.,
Ltd.) (5 tablets each containing 5 g of the fat-processed composition) was continuously
fed to the subjects daily. The above fat-processed composition contains 127 mg cacao

polyphenols per tablet (total amount of polyphenols), and thus the amount of cacao
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polyphenols to be fed to the subjects daily is 635 mg.
[0043]

The content of monomeric to tetrameric polyphenols to be fed daily, in the
above fat-processed composition, was 76 mg. The main ingredients were: 10.4 mg of
catechin (monomer), 27.8 mg of epicatechin (monomer), 15.8 mg of procyanidin B2
(dimer), 4.4 mg of procyanidin B5 (dimer), 9.6 mg of procyanidin C1 (trimer), and 7.1
mg of cinnamtannin A2 (tetramer). The respective ingredients were measured by
using HPLC. The column used was Deverosil-ODS-HGS (4.6 mmx250 mm, ¢: Sy,
manufactured by Nomura Chemical Co., Ltd.). An eluent was composed of liquid A
and liquid B, and an aqueous 0.1% trifluoroacetic acid solution and a 0.1%
trifluoroacetic acid/acetonitrile solution were used as liquid A and liquid B, respectively.
The flow rate of the eluent flowing through the column was 0.8ml/min., and the
conditions for gradient were as follows: the proportion of liquid B to the entire eluent
was 10% at the initiation point, 10% 5 minutes after the initiation, 25% 35 minutes after
the initiation, 100% 40 minutes after the initiation, and 100% 45 minutes after the
initiation. The sample injection amount was 10 pL, and epicatechin was used as a
reference standard to quantify the respective ingredients in terms of epicatechin
equivalent. Also, the polyphenol content was measured by the Prussian blue method.
Specifically, the polyphenol content was calculated by using commercial epicatechin as
a standard substance according to the method described in Martin L. Price and Larry G.
Butler, J. Agric Food Chem., Vol. 25, No. 6, 1268-1273, 1977.

[0044]

The feeding initiation day was defined as Day 1, and blood sampling was
conducted on the day before the feeding initiation day (Day 0) and the final feeding day
(Day 28) to measure the BDNF protein concentration in serum. The BDNF protein
concentration was measured by using an antibody chip (manufactured by Healthcare
Systems) (n=2 per subject).

[0045]

As for the obtained results, a Wilcoxon signed rank test was conducted on the
BDNF protein concentration on Day 0 and the BDNF protein concentration on Day 28,
and it was determined that there was a significant difference when the level of
significance (p value) was less than 5%.

[0046]

The results were as indicated in Table 1.

[Table 1]

Table 1: BDNF concentration in serum before and after feeding
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Inspection item

All subjects (n=347)

Day 0 (average)

Day 28 (average)

p value

BDNF (ng/ml)

6.0743.13

7.39+5.87

0.005

[0047]

From the results indicated in Table 1, it was confirmed that, upon feeding of
cacao polyphenols, the BDNF protein concentration in serum significantly increased.
[0048]

BDNF is associated with the control of mood, and it has been reported that the
serum BDNF concentration decreases in patients with depression, but recovers when an
antidepressant takes effect (Non-Patent Document 1). Then, subjects having a serum
BDNF concentration before feeding (Day 0) at the first quartile or less (the BDNF
concentration in serum was 4.38 ng/ml or less) were defined as subjects having a low
initial value, and a Wilcoxon signed rank test was conducted in the same manner as
described above.

[0049]
The results were as indicated in Table 2.
[Table 2]
Table 2: Results on subjects having BDNF concentration of first quartile or less

Inspection item Subjects having BDNF concentration of first quartile or less

Day 28 (average) P value
6.92+3.20 <0.001

Day 0 (average)
BDNF (ng/ml) 2.87+0.95

[0050]

From the results indicated in Table 2, it was confirmed that, upon feeding of
cacao polyphenols, the serum BDNF protein concentration significantly increased also
in the subjects having a low initial value. Also, from the fact that the subjects having a
low initial value showed a higher degree of increase than those of all the subjects, it was
suggested that this increasing effect was more effective on the subjects having a low
initial value. It is known that patients with depression or dementia have a low serum
BDNF protein concentration, and that the improvement in disease conditions of these
patients is correlated with the rise in serum BDNF protein concentration. Thus, the
feeding of cacao polyphenols was demonstrated to be effective in improving depression,
Alzheimer’s dementia and the like.

[0051]
From the above results, cacao polyphenols were confirmed to promote the
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production of BDNF, and the feeding of cacao polyphenols was demonstrated to have
the effect of improving diseases and disease conditions which are improved by

promoting the production of BDNF, such as depression.

15




CLAIMS

1. A composition for promoting the production of a brain-derived neurotrophic
factor (BDNF), comprising cacao polyphenols.

2. The composition according to claim 1, wherein the cacao polyphenols
comprise 8% by mass or more of monomeric to tetrameric polyphenols.

3. The composition according to claim 1 or 2, which comprises a daily intake
of the cacao polyphenols which is effective in promoting the production of BDNF.

4. The composition according to claim 3, which is packaged in each effective
daily intake.

5. The composition according to claim 3 or 4, wherein the daily intake which is
effective in promoting the production of BDNF ranges from 10 mg to 2,000 mg (total
amount of polyphenols).

6. The composition according to any one of claims 1 to 5, which allows feeding
of the cacao polyphenols for at least 2 weeks.

7. The composition according to any one of claims 1 to 6, which is in the form
of a fat-processed composition.

8. A method for promoting the production of BDNF (excluding medical
activities to humans) comprising feeding cacao polyphenols in a daily intake which is
effective in promoting the production of BDNF for at least 2 weeks.

9. The method for promoting the production of BDNF according to claim 8,
wherein the daily intake which is effective in promoting the production of BDNF ranges
from 10 mg to 2,000 mg (total amount of polyphenols).

10. The method for promoting the production of BDNF according to claim 8 or
9, wherein the cacao polyphenols are fed in the form of a fat-processed composition.

11. Use of cacao polyphenols for the manufacture of a composition for

promoting the production of BDNF or an agent for promoting the production of BDNF.
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