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Description

TECHNICAL FIELD

[0001] The present invention relates to a composition for the treatment and/or prevention of Alzheimer’s disease.

THE RELATED ART

[0002] As we are facing a super-aging society, the number of people with dementia who visit a medical institution is
rapidly increasing. According to the World Alzheimer’s Report 2015, there were 46.8 million people with dementia globally,
and there will be 131.50 million people living with dementia worldwide by 2050. The number of people with dementia is
approximately doubling every 20 years, and it has been warned that dementia is a disease that will bring about a global
crisis. Therefore, the development of an effective method of prevention and an effective method of treatment for dementia
has become imperative.
[0003] The cardinal symptom of Alzheimer’s disease, the leading cause of dementia, is progressive dementia, but an
increase in the number of senile plaques and neurofibrillary tangles in the brain as well as cerebral atrophy due to neuron
deficit have been found to be pathological features. Considering these features, the degeneration or deficit of neurocytes
in gray matter region has been considered a cause of Alzheimer’s disease. That is, the senile plaque is formed by the
condensation and deposition of amyloid β protein in the brain in accordance with the metabolic disorder of amyloid
precursor protein (amyloid precursor protein is hereinafter referred to as "APP" and amyloid β protein is hereinafter
referred to as "Aβ"), and it has been considered that this condensation and deposition of Aβ causes formation of neu-
rofibrillary tangle, loss of neuron, and consequently, cognitive dysfunction. It has also been found that soluble Aβ oligomers
that are formed in the process of the aggregation of Aβ are correlated with the decrease in nervous synapses that are
closely related with the severity of dementia. Therefore, treatment and/or prevention of Alzheimer’s disease for the
purpose of reducing the expression amount of Aβ, especially soluble Aβ oligomers, has been vastly investigated.
[0004] On the other hand, however, it has been reported recently that an anomaly has been found in the white matter
of Alzheimer patients’ brain, where, especially, myelin is remarkably decreased, and the anomaly in the white matter
has been found not only in the splenium of the corpus callosum which is the site of early myelination and the genu of
the corpus callosum which is the site of later myelination, but also in the hippocampus CAI lower region; thus, it has
been suggested that axonal degeneration or demyelination in white matter region may be a potentially important factor
in mild cognitive dysfunction and in Alzheimer’s disease. Therefore, treatment and/or prevention of Alzheimer’s disease
for the purpose of recovering from demyelination has been considered.
[0005] Nonpatent document 1 (J Neurosci Res. 85:954-966, 2007) reports that the amount of phosphorylated myelin
basic protein, especially phosphorylated myelin basic protein having a molecular mass of 21.5 kDa (hereinafter, myelin
basic protein is referred to as "MBP," phosphorylated MBP is referred to as "p-MBP," MBP having a molecular mass of
X kDa is referred to as "XkDaMBP", and phosphorylated XkDaMBP is referred to as "p-XkDaMBP"), was remarkably
decreased during the demyelination induced by aging and by the application of demyelination inducer cuprizone, and
that a trigger molecule for myelin formation was an immunoglobulin Fc receptor, and the Fc receptor and a trigger
molecule of Fyn become a signal to control the on and off of a small G protein (Rho), further activate MAPK as its effector,
promote the phosphorylation of MBP, stratify a myelin membrane and maintain the compression of myelin. This document
further reports that the recovery from demyelination in the cuprizone-treated mouse and the aged mouse was accom-
plished by the administration of Ninjin’yoeito and the Ninjin’yoeito can be an effective treatment targeting the FcRγ/Fyn-
Rho(Rac1)-MAPK(P38 MAPK)-p-MBP signaling cascade. This document further reports that the administration of Nin-
jin’yoeito to an aged mouse of 31 months old for 2 months decreased the G-ratio (the ratio of the diameter of an axon
to the diameter of the axon and the surrounding myelin sheath) as a measure of demyelination progress from the pre-
administration level of approximately 0.82 to approximately 0.73, where the recovery from demyelination was comparative
to that of a 3-month-old mouse (G-ratio value: approximately 0.75) (see Figure 1C of this document). Also, nonpatent
document 2 (Psychogeriatrics 2015 [doi:10.1111/psyg.12125]) reports that, as a result of combined administration of
Ninjin’yoeito for 24 hours to mild to moderate Alzheimer patients for whom donepezil is insufficiently effective, a significant
improvement in cognitive performance maintenance and in depressed state has been found compared with a single
administration group of donepezil.
[0006] Nonpatent document 3 (Evid Based Complement Alternative Med. 2011 [doi:10.1093/ecam/neq001]) reports
that, out of 12 kinds of galenicals that constitute Ninjin’yoeito, Chinpi derived from Citrus unshiu was an active component
to recover from demyelination due to aging, and recovery from demyelination was realized by not the repression of
demyelination but the remyelination, and further reports that the cultivation of an oligodendrocyte progenitor cell that
develops into myelin in the presence of hesperidin and/or narirutin which are principal components of the Chinpi promoted
the generation of p-21.5kDaMBP and rapidly proceeded the proliferation and differentiation of the oligodendrocyte
progenitor cell, in the same way as the cultivation of an oligodendrocyte progenitor cell in the presence of the Chinpi.
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Furthermore, patent document 1 (JP 2008-127325 A) proposes a p-MBP generation promoter comprising hesperidin
and/or narirutin as active ingredients and its usage in the treatment and/or prevention of dementia. The Chinpi derived
from Citrus unshiu is different than dried citrus peel derived from mandarin orange or other Citruses in that the former
contains a larger amount of both hesperidin and narirutin.
[0007] Nonpatent document 4 (J. New Rem. & Clin. 2015; 64; 1072-1083) reports that, in the brain of a shiverer mouse
with myelin hypoplasia due to the deletion of exon 3-7 of the MBP gene, the non-Aβ generation pathway was inhibited
and the N-terminal fragment referred to as sAPPα, which is generated by α-secretase cleaving APP, did not develop,
and that in the brain of an aged mouse to which Ninjin’yoeito was administered for 2 months, p-21.5kDaMBP was
increased and at the same time soluble Aβ oligomers, which are derived from Aβ generated in the Aβ generation pathway,
were significantly decreased, and based on the results of the abovementioned experiments, it is inferred that the Aβ
generation pathway is repressed by the action of MBP, and therefore, the non-Aβ generation pathway is promoted, and
the generation of soluble Aβ oligomers is repressed and sAPPα is generated. The Aβ generation pathway is a pathway
in which β-secretase cleaves APP and generates the N-terminal fragment referred to as sAPPβ and the C-terminal
fragment referred to as CTF-β, and then γ-secretase cleaves this fragment and generates Aβ and the APP intracellular
domain (AICD), and the non-Aβ generation pathway is a pathway in which α-secretase cleaves APP and generates the
N-terminal fragment referred to as sAPPα and the C-terminal fragment referred to as CTF-α, and then γ-secretase
cleaves this fragment and generates p3 and AICD.
[0008] In addition, glycerophosphocholine, also referred to as α-GPC or L-α-glycerylphosphorylcholine (hereinafter
glycerophosphocholine is referred to as "α-GPC") is a substance involved in myelination. The α-GPC is a natural com-
pound contained in brain or in milk which is metabolized on the choline metabolism to choline by ENPP6, a choline-
specific phosphodiesterase which exists on the cell membrane of oligodendrocyte as myelin-forming cell, and the choline
generated is utilized for the lipid synthesis of oligodendrocyte and myelination then proceeds (see nonpatent document
5 [Scientific reports |6:20995|Doi:10.1038/srep20995]). It is also known that the α-GPC has an improving effect on
cognitive functions. For example, nonpatent document 6 (Ann N Y Acad Sci. 1994 Jun 30; 717: 253-69) reports that
administration of 1000 mg α-GPC per day for 28 days and subsequent oral administration of 400 mg α-GPC per day
for 5 months to 2,044 stroke patients caused the recovery of the patients’ cognitive abilities, and nonpatent document
7 (Clin Ther. 2003 Jan; 25(1): 178-93) reports that the administration of α-GPC in the amount of a 400 mg capsule 3
times per day to mild to moderate Alzheimer patients for 180 days gave an improving effect on cognitive function. Also,
patent document 2 (EP 1203584 A1) suggests the concurrent use of an acetylcholinesterase inhibitor together with α-
GPC.
[0009] Advantageous effects such as an improving effect on cognitive function as well as the promotion of growth
hormone secretion, the improvement of liver injury, decrease in blood pressure or mitigation of decrease in choline
concentration have been recognized in α-GPC, but harmful adverse drug reactions have also been reported. For example,
nonpatent document 6 reports that harmful adverse drug reactions have been found in 2.14 % of the patients, of which
0.7 % was heartburn, 0.5 % was vomiturition / emesis, 0.4 % was insomnia / agitation and 0.2 % was headache, and
0.7 % of the patients hoped for stop of treatment. Therefore, the intake of a large amount of α-GPC should be avoided,
though α-GPC is a natural compound that is found in a human body.
[0010] Nonpatent document 8 (Evid Based Complement Alternative Med. 2016 [doi: 10.1155/2016/8692698]) reports
that the treatment with the extract of Chinpi derived from Citrus unshiu induced a specific increase in 21.5kDaMBP, led
to the reappearance of Ddx54-expressing cells in ventricular-subventricular zone and corpus callosum of aged mice,
and promoted remyelination. The document further reports that the treatment with Chinpi constituents, hesperidin plus
narirutin in vitro OPC cultures, led to an increase in Ddx54-expressing OPCs, and that it is suggest that the Ddx54 plays
crucial role in remyelination. Nonpatent document 9 (European Journal of Medical Chemistry 121 (2016) 810-822) reports
that hesperidin is a high affinity BACE1 inhibitor and only 500 nM of hesperidin shows complete inhibition of the enzyme
activity. The document further reports that hesperidin completely inhibits the amyloid fibril formation, and exhibits mod-
erate ABTS1+ radical scavenging assay but strong hydroxyl radical scavenging ability. Nonpatent document 10 (J
Neural Transm (2013) 120: 1397-1409) pays attention to cAMP/PKA/ERK/CREB signaling linked to CRE-mediated
transcription which is crucial for learning and memory. In the document, the extracts from nobiletin-rich Citrus reticulata
designated as "Nchinpi" and the extracts from nobiletin-standard Citrus reticulata or Citrus unshiu designated as "Chinpi"
were compared. The document reports that the Nchinpi extracts, the nobiletin content of which was 16-fold higher than
that of the Chinpi extracts, facilitated CRE-mediated transcription in cultured hippocampal neurons, whereas the Chinpi
extracts showed no such activity, and that the Nchinpi extracts, but not the Chinpi extracts, stimulated PKA/ERK/CREB
signaling.
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SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0013] As mentioned above, Ninjin’yoeito, or hesperidin and/or narirutin as active ingredients of Chinpi derived from
Citrus unshiu, has a beneficial effect in that it promotes useful p-MBP generation, promotes remyelination and inhibits
the generation of toxic soluble Aβ oligomers, so that effective treatment and/or prevention of Alzheimer’s disease may
be expected by using thereof. However, further improvement in the effects of treatment and/or prevention has been
always requested, and at the same time, harmful adverse drug reactions should be avoided.
[0014] Therefore, the purpose of the present invention is to offer a composition of the treatment and/or prevention for
Alzheimer’s disease that can meet the abovementioned request.

MEANS FOR SOLVING PROBLEMS

[0015] The inventors have given a more detailed examination into the relationship between MBP generation and
sAPPα generation shown in nonpatent document 4. As a pathological mouse model for Alzheimer’s disease, the gene
modified mouse Tg2576 which Swedish mutant human APP (APP K670N/M671L) genes were introduced to (hereinafter
referred to as a "Tg2576 mouse") was used to investigate the difference in the amount of p-MBP expression and the
difference of the binding state of p-MBP with A Disintegrin and Metalloprotease (ADAM) 9, which is particularly known
to show α-secretase activity among ADAMs, between the brain of young mice of 3 months and the brain of the aged
mice of 28 months. It has been known that a large amount of Aβ is accumulated in the brain of aged mice of 28 months.
The results of the investigation are shown below, and no expression of p-21.5kDaMBP was found, or no binding between
ADAM9 and p-21.5kDaMBP was found in the brain of the aged mice. It is concluded from these results that, if p-
21.5kDaMBP and ADAM9 are bound, ADAM9 will show α-secretase activity and the generation of sAPPα will be pro-
moted.
[0016] Moreover, it was found that, when oligodendrocyte precursor cells were cultivated by using a culture liquid
containing only α-GPC, a culture liquid containing only hesperidin and/or narirutin, or a culture liquid containing α-GPC
as well as hesperidin and/or narirutin, the proliferation and differentiation of oligodendrocyte precursor cells became
remarkable when the culture liquid containing α-GPC as well as hesperidin and/or narirutin was used. This means that
ENPP6 shown in nonpatent document 5 is activated by hesperidin and/or narirutin, and α-GPC is rapidly metabolized
into choline by the activated ENPP6 and utilized for the differentiation and maturation of oligodendrocyte. This action is
heretofore unknown. Based on this, rapid progress of remyelination and recovery from demyelination can be expected
by the simultaneous use of α-GPC and hesperidin and/or narirutin.
[0017] It was also found that, when drink in which hesperidin and narirutin and α-GPC were added to water, drink in
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which hesperidin and narirutin were added to water, or drink in which α-GPC was added to water was given to aged TG
2576 mice of 26 months, the expression amount of p-21.5kDaMBP remarkably increased in the brain of the aged mice
to which the drink containing hesperidin and narirutin and α-GPC was given compared with in the brain of the aged mice
to which the drink containing hesperidin and narirutin was given and in the brain of the aged mice to which the drink
containing α-GPC was given. This remarkably increased expression amount was even more remarkable than the total
expression amount increased by the administration of the drink containing hesperidin and narirutin and by the adminis-
tration of the drink containing α-GPC, and therefore, the synergistic effect of hesperidin and narirutin and α-GPC was
recognized. Moreover, due to this remarkable increase of the expression amount of p-21.5kDaMBP in the brain of the
aged mice to which the drink containing hesperidin and narirutin and α-GPC was given, demyelination was recovered
by remarkably promoted remyelination as expected by the abovementioned result in the vitro experiment, and in addition,
the remarkably increased p-21.5kDaMBP and ADAM9 were bound and α-secretase activity was promoted, the generation
of sAPPα in the non-Aβ generation pathway was remarkably promoted.
[0018] Furthermore, it was also found that, in the brain of the aged mice to which the drink containing hesperidin and
narirutin and α-GPC was given, the expression amount of BACE1, a type of β-secretase, was remarkably decreased
compared with in the brain of the aged mice to which the drink containing hesperidin and narirutin was given and in the
brain of the aged mice to which the drink containing α-GPC was given, and accordingly, the expression amount of toxic
soluble Aβ oligomers was remarkably decreased. The expression amount of these remarkably decreased BACE1 and
soluble Aβ oligomers was more remarkable than the total amount of the decreased expression amount due to the
administration of the drink containing hesperidin and narirutin and the decreased expression amount due to the admin-
istration of the drink containing α-GPC. It is conceivable that the expression amount of BACE1 is decreased remarkably
and the expression amount of soluble Aβ oligomers is also decreased remarkably because remyelination proceeds
promptly and brain damage is recovered by the synergetic effect of α-GPC and hesperidin and narirutin.
[0019] Therefore, the present invention relates to a composition for use in treatment and/or prevention of Alzheimer’s
disease comprising:

at least one kind of compound selected from a group consisting of glycerophosphocholine and pharmacologically
permissive salts thereof as a first active ingredient; and
at least one kind of compound selected from a group consisting of hesperidin, narirutin and pharmacologically
permissive salts thereof as a second active ingredient,
which promotes remyelination, promotes the activity of α-secretase, and represses the expression of β-secretase,
wherein the composition comprises hesperidin and narirutin as the second active ingredient.

[0020] The composition for use in the treatment and/or prevention of Alzheimer’s disease of the present invention can
substantially reduce the administration amount per day of α-GPC, for which harmful adverse drug reactions have been
reported in ,for example, nonpatent document 6 by the synergistic effect of α-GPC and hesperidin and narirutin. The
composition for use in the treatment and/or prevention of Alzheimer’s disease of the present invention preferably com-
prises 10 to 120 mg of the first active ingredient and 30 to 100 mg of the second active ingredient as a daily dosage for
an adult. The daily amount to use the 10 to 120 mg of α-GPC is one-eighth or less of the initial amount of use and one
third or less of the later amount of use in nonpatent document 6, and one tenth or less of the amount of use in nonpatent
document 7.
[0021] In the composition for use in the treatment and/or prevention of Alzheimer’s disease of the present invention,
both hesperidin and narirutin are comprised as the second active ingredient. Hesperidin and narirutin can be separately
combined with α-GPC, and hesperidin and narirutin can be added in the form of Chinpi derived from Citrus unshiu or
the extract of the Chinpi. The Chinpi derived from Citrus unshiu abundantly comprises both hesperidin and narirutin,
with which both can be added easily and conveniently.
[0022] When the composition for the treatment and/or prevention of Alzheimer’s disease of the present invention is
formulated, the formulation can be a combination drug comprising both the first active ingredient and the second active
ingredient, or a kit composed of an agent comprising the first active ingredient and an agent comprising the second
active ingredient. The combination drug or each agent constituting the kit may comprise a component other than the
first active ingredient and the second active ingredient as far as it does not give an adverse effect to the effect of the
present invention. If the composition is in the form of a kit, there is no limitation in the order of administration, and any
agent may be administered first.
[0023] The composition for the treatment and/or prevention of Alzheimer’s disease of the present invention may be
administered in the form of either oral or parenteral intake, and may be administered in the form of drug, quasi-drug,
health food (including supplement), and so on. The composition for the treatment and/or prevention of Alzheimer’s
disease of the present invention can be continuously administered as there is no concern about harmful adverse drug
reactions, and for the sake of ease, it is preferable to be administered orally as health food.
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ADVANTAGEOUS EFFECTS OF THE INVENTION

[0024] In the present invention, the expression amount of p-21.5kDaMBP remarkably increases due to the synergistic
effect of the first active ingredient and the second active ingredient, and due to this remarkable increase, remyelination
is remarkably promoted and demyelination is recovered, the α-secretase activity is promoted and the generation of
sAPPα is remarkably promoted, and moreover, the expression amount of β-secretase is reduced in accordance with
the recovery from demyelination and the generation of Aβ is remarkably repressed. Therefore, the effective treatment
and/or prevention of Alzheimer’s disease will be accomplished.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Figure 1 shows the survey findings of the expression of p-MBP and ADAM9 in the brain of the pathological mouse
model of Alzheimer’s disease; (a) shows the detection result of p-MBP and ADAM9 by immunoblotting, and (b)
shows the abundances of p-MBP and ADAM9.
Figure 2 shows phase-contrast photos at 400-fold magnification showing the state of proliferation and differentiation
of oligodendrocyte precursor cells when oligodendrocyte precursor cells are cultivated in a culture vessel containing
α-GPC, hesperidin, narirutin or a combination thereof.
Figure 3 shows the results of an experiment in which oligodendrocyte precursor cells are cultivated in a culture fluid
containing α-GPC or in a culture fluid containing α-GPC and hesperidin, and then immunostaining is conducted by
using the O1 antibody as a differentiation marker for oligodendrocyte, and the ratio of the number of O1 positive
oligodendrocytes against the total number of cells is calculated.
Figure 4 shows the survey findings of the abundance of p-21.5kDaMBP in the brain of the pathological mouse model
of Alzheimer’s disease when α-GPC (G drink), the solid extract of Chinpi (HN drink) and both (GHN drink) are
administered.
Figure 5 shows the survey findings of the abundance of mature ADAM9 in the brain of the pathological mouse model
of Alzheimer’s disease when α-GPC, the solid extract of Chinpi and both are administered.
Figure 6 shows the survey findings of the abundance of sAPPα in the brain of the pathological mouse model of
Alzheimer’s disease when α-GPC, the solid extract of Chinpi and both are administered.
Figure 7 shows the survey findings of the abundance of CTF-α in the brain of the pathological mouse model of
Alzheimer’s disease when α-GPC, the solid extract of Chinpi and both are administered.
Figure 8 shows the survey findings of the abundance of BACE1 in the brain of the pathological mouse model of
Alzheimer’s disease when α-GPC, the solid extract of Chinpi and both are administered.
Figure 9 shows the survey findings of the abundance of Aβ oligomer in the brain of the pathological mouse model
of Alzheimer’s disease when α-GPC, the solid extract of Chinpi and both are administered.
Figure 10 shows electron micrographs at 19,000-fold magnification that show the recovery from demyelination when
α-GPC, the solid extract of Chinpi and both are administered to the pathological mouse model of Alzheimer’s disease.
Figure 11 shows the evaluation results of the recovery from demyelination with G-ratio values when α-GPC, the
solid extract of Chinpi and both are administered to the pathological mouse model of Alzheimer’s disease.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The composition for use in the treatment and/or prevention of Alzheimer’s disease of the present invention
comprises:

at least one kind of compound selected from a group consisting of glycerophosphocholine and pharmacologically
permissive salts thereof as a first active ingredient; and
at least one kind of compound selected from a group consisting of hesperidin, narirutin and pharmacologically
permissive salts thereof as a second active ingredient,
and the composition comprises hesperidin and narirutin as the second active ingredient.

[0027] By using the first active ingredient and the second active ingredient concurrently, the expression amount of p-
21.5kDaMBP remarkably increases compared with when only the first active ingredient is used or only the second active
ingredient is used. This remarkably increased expression amount is even more remarkable than the total expression
amount increased by the use of the first active ingredient and by the use of the second active ingredient. Moreover, by
this remarkable increase of the expression amount of p-21.5kDaMBP, remyelination is remarkably promoted and de-
myelination is recovered, and in addition, the remarkably increased p-21.5kDaMB and ADAM9 are bound, the α-secretase
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activity is promoted, and the generation of sAPPα in the non-Aβ generation pathway is remarkably promoted. Also, the
expression of β-secretase is repressed in accordance with the recovery of demyelination and the generation of Aβ in
the Aβ generation pathway is remarkably repressed.
[0028] The α-GPC, the first active ingredient, can be synthesized, for example, by the hydrolysis of phosphatidyl
Choline obtained by the oil expression and refining of soy bean with lipase, but commercially available α-GPC can be
also used. The α-GPC can be used in the form of a pharmacologically permissive salt, for example, hydrochloride salt,
phosphoric salt, citric salt, acetate salt or carbonate, or in the form of a solvate state. Hesperidin and narirutin, the second
active ingredient, are also commercially available, which can be used in the form of a pharmacologically permissive salt,
for example, hydrochloride salt, phosphoric salt, citric salt, acetate salt or carbonate, or in the form of a solvate state,
or further, in the form of a transglycosylation product to improve water solubility. The transglycosylation product is
hydrolyzed into hesperidin or narirutin in the body. Also, Chinpi derived from Citrus unshiu that comprises hesperidin
and narirutin as active ingredients or an extract obtained by giving extraction treatment such as hot water extract to the
Chinpi can also be used. The dried matter of hot water extract liquid is commercially available as solid extract, so it is
convenient to use the solid extract. A dry substance of citrus fruit other than Citrus unshiu or an extract thereof can also
be used.
[0029] In the composition for the treatment and/or prevention of Alzheimer’s disease of the present invention, the first
active ingredient and the second active ingredient can be combined at desired quantities, and these can be administered
by either oral or parenteral intake, and can be administered in the form of drug, quasi-drug, health food (including
supplement) and so on. The composition for the treatment and/or prevention of Alzheimer’s disease of the present
invention does not have harmful adverse drug reactions, so it can be administered continuously, and in terms of con-
venience, it is preferable to administered by oral intake as a supplement.
[0030] The formulation can be a combination drug comprising the first active ingredient and the second active ingredient,
or a kit composed of an agent comprising the first active ingredient and an agent comprising the second active ingredient.
If the formulation is in the form of a kit, there is no limitation in the order of administration, and any agent may be
administered first, and also each may be administered continuously or may be administered after a good period of time.
[0031] In case of the combination drug or in case of the agent constituting the kit, it can be formulated for oral use
such as capsule, chewable agent, tablet, powder, granule, syrup pharmaceuticals, or a parenteral formulation such as
injection, drop or suppository in accordance with the intended purpose. In case of the kit, the form of each agent may
be the same or different.
[0032] In manufacturing these formulations, the first active ingredient and the second active ingredient are normally
mixed with a pharmacologically acceptable vehicle that is selected in accordance with the intended purpose, that is, a
solid vehicle such as dextrin and lactose, or a liquid vehicle such as water, saline water or glycerin, and then formulated
into a prescribed form. These formulations may comprise other components, for example, vitamins such as vitamin C
and vitamin E, minerals such as iron and zinc, functional components such as Gingko leaf extract and docosahexaenoic
acid, as well as commonly used additives such as binder, thickener, lubricant, flavor, sweetener, buffer, preservative or
antimicrobial agent, as far as an adverse effect to the effect of the present invention is not given.
[0033] Further, the composition for the treatment and/or prevention of Alzheimer’s disease of the present invention
may be blended into various types of food and drink, for example, drinks such as mineral water and refreshing drink,
dairy products such as cheese and yogurt, and sweet foods such as jelly, biscuit and candy.
[0034] The administration amount of the composition for the treatment and/or prevention of Alzheimer’s disease of
the present invention may be suitably determined in accordance with the symptoms, age, weight etc., of Alzheimer
patients, as well as an administration form or number and the simultaneous use of other formulations, etc., but as the
administration amount per day per adult, the combination of 10 to 120 mg of the first active ingredient and 30 to 100 mg
of the second active ingredient is generally preferable. The combination of 10 to 120 mg of α-GPC, 20 to 75 mg of
hesperidin, and 4 to 35 mg of narirutin is preferable. In the present invention, a sufficient improving effect is expected
with even such a small amount of administration, and harmful adverse drug reactions is avoided.
[0035] The composition for the treatment and/or prevention of Alzheimer’s disease of the present invention promotes
remyelination, promotes the activity of α-secretase, and represses the expression of β-secretase, so the prompt treatment
and/or prevention effect of Alzheimer’s disease can be expected. Further, it can be effectively utilized for the treatment
and/or prevention of demyelination disease such as multiple sclerosis, mild cognitive disorder, dementia other than
Alzheimer’s disease, schizophrenia, acute disseminated encephalomyelitis, inflammatory diffuse sclerosis, and Leigh’s
acute or subacute necrotizing encephalomyelopathy, because it promotes remyelination.

EXAMPLES

[0036] The following examples are the explanation of the present invention.
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(A) Animal and breeding environment

[0037] The gene modified Tg2576 mice which Swedish mutant human APP (APPK670N/M671L) genes were introduced
to were obtained from the Jackson Laboratory in the United States and used in the following experiments. It has been
known that Aβ is massively accumulated due to excessive manifestation of APP in the brain of these mice when they
are 9 months old or older, and demyelination due to aging occurs when they are 24 months old or older. The Tg2576
mice obtained were kept in breeding facilities at room temperature 25 6 1 degrees centigrade, relative humidity 55 6
1 % and an illumination cycle of 12 hours light and 12 hours dark (light on: 7:00, light off: 19:00). These animal experiments
were conducted in animal experiment facilities of Keio University in accordance with its animal experiment guideline,
which was prepared based on the NIH guidelines stipulating the adequate usage and management of experiment animals.

(B) Experiment 1: relationship between p-MBP and ADAM9

[0038] Nonpatent document 4 shows that sAPPα did not express in the brain of a shiverer mouse with myelin hypoplasia
because the non-Aβ generation pathway is inhibited, but the details are unknown; therefore, the relationship between
ADAM9, which is known to show α-secretase activity, and p-MBP was investigated with the following experiment through
the combination of an immunoprecipitation method using anti-MBP monoclonal antibody and immunoblotting using anti-
MBP monoclonal antibody or anti-ADAM9 polyclonal antibody.

(1) Experiment procedure

(a) Brain solubilization with a surface-active agent

[0039] Each of Tg2576 mice of 3 months with little accumulation of Aβ and without demyelination in their brain and
Tg2576 mice of 28 months with a large amount of accumulation of Aβ and demyelination in their brain was euthanized
under inhalation anesthesia using isoflurane (Wako Pure Chemical Industries), and craniotomy was immediately per-
formed to isolate the entire brain. The weight of the isolated brain was measured, and 10 mL of ice-cold phosphate
buffered salts (PBS) per gram of brain weight was added, and further 10mL of a liquid in which 1 % concentration of
poly(oxyethylene) octylphenyl ether (trade name: Triton (registered trademark) X-100, Sigma-Aldrich Japan) was added
to the 100-times diluted solution of 100x Protease Inhibitor Cocktail (Merck) was added, and the brain was solubilized
with a homogenizer. The brain homogenate suspension obtained was retrieved to 1.5 mL of an Eppendorf tube and was
centrifuged for 30 minutes under the condition of 4 degrees centigrade and 100,000 rpm.

(b) Immunoprecipitation method

[0040] 200 mL of the anti-MBP monoclonal antibody SMI-99 (Merck Millipore) with a concentration of 200 mg / mL was
added to 200 mL of the supernatant obtained after the centrifugation (protein concentration 1 mg / tube) obtained in the
step (a) and allowed to react overnight at 4 degrees centigrade with stirring to form an antigen-antibody complex.
Furthermore, 50 mL of Sepharose beads on which Protein A was immobilized (trade name; Protein A-Sepharose (reg-
istered trademark): Sigma-Aldrich Japan) was added and reacted at 4 degrees centigrade with stirring overnight to
adsorb the antigen-antibody complex on the beads. Next, the obtained suspension was centrifuged at 4 degrees cen-
tigrade and 12,000 rpm for 15 minutes. After discarding the supernatant, 800 mL of washing solution (10 mM Tris-HCl
(pH 7.4), 150 mM NaCl, 0.005 % polyoxyethylene sorbitan monolaurate (trade name: Tween-20): all Sigma-Aldrich
Japan) was added to the sediment, slowly pipetted, and then centrifuged at 4 degrees centigrade, 12,000 rpm for 15
minutes. After repeating the above procedure from addition of washing solution to centrifugation twice more, 50 mL of
2x sodium dodecyl sulfate (SDS) sample buffer (0.125 M Tris-HCl (pH 6.8) (Wako Pure Chemical Industries), 20 %
Glycerol (Wako Pure Chemical Industries), 4% SDS (Wako Pure Chemical Industries), 10% 2-mercaptoethanol (Nacalai
Tesque), 0.004% Bromophenol Blue (Sigma-Aldrich Japan) ) was added to the sediment, heated at 100 degrees cen-
tigrade for 5 minutes, and then centrifuged at 4 degrees centigrade and 14,000 rpm for 15 minutes to obtain a supernatant
fluid containing the antigen-antibody complex.

(c) Electrophoresis (SDS-PAGE)

[0041] SDS-PAGE was conducted by using 4 to 20 % gradient gel (TEFCO). The gel board was set in an electrophoresis
apparatus and electrophoresis buffer was introduced. Then 25 mL of the supernatant fluid containing the antigen-antibody
complex obtained in the abovementioned process (b) was introduced into wells of the gel board, was electrophoresed
at room temperature for about 30 minutes under the condition of 5 mA, and was further electrophoresed for about 90
minutes under the condition of 25 mA.
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(d) Immunoblotting

[0042] Polyvinylidene difluoride (PVDF) membrane (trade name: Immobilon-P: pore size 0.45 mm, Merck Millipore)
was introduced to a transcription liquid (31mM Tris (Nacalai Tesque), 0.24M Glycine (Sigma-Aldrich Japan), 20 %
Methanol (Wako Pure Chemical Industries)) and shaken for 15 minutes. The PVDF membrane retrieved and the gel
after electrophoresis obtained in the abovementioned process (c) were made into contact, an electric current was passed
at room temperature under the condition of 20 mA/cm2, and protein was transcribed to the PVDF membrane. After the
transcription and staining with Coomassie Brilliant Blue (Wako Pure Chemical Industries) and drying, blocking treatment
was given at a room temperature for 1 hour to the PVDF membrane by using a blocking buffer in which 5 % skim milk
(Defco) was dissolved into 10-fold diluted 10x Tris Buffered Saline (TBS) (0.5M Tris (pH 8.1) (Nacalai Tesque), 1.5M
NaCl (Sigma-Aldrich Japan), 1N hydrochloric acid (Wako Pure Chemical Industries)).
[0043] A primary antibody response was given at 4 degrees centigrade for all night long to the PVDF membrane
obtained after the blocking treatment by using Anti-p-MBP monoclonal antibody PC12 (Merck Millipore, 1/500 dilution)
or Anti-ADAM9 polyclonal antibody C-15 (Santa Cruz Biotechnology, 1/500 dilution) together with Mouse monoclonal
antibody against β-actin as an internal control (Sigma-Aldrich Japan, 1/1000 dilution) as primary antibodies. The above-
mentioned blocking buffer was used for dilution. The PVDF membrane after the primary antibody response was cleansed
3 times with a blocking buffer in which 1 % skim milk was dissolved into 10-fold diluted 10x TBS. Then, a secondary
antibody response was conducted at room temperature for 2 hours by using Alkaline Phosphatase-conjugated Affinipure
Goat Anti-Mouse IgG (H+L) (Jackson ImmunoResearch Laboratories) or Alkaline Phosphatase-conjugated Affinipure
Goat Anti-Rabbit IgG (H+L) (Jackson ImmunoResearch Laboratories), which were diluted 800 to 1000 times with the
blocking buffer, the PVDF membrane was cleansed 3 times for 10 minutes each time by using a blocking buffer in which
1 % skim milk was dissolved into 10-fold diluted 10x TBS, and antigen was detected by an alkaline phosphatase reaction.
The alkaline phosphatase reaction was conducted by reacting for 30 minutes to 1 hour in a shaded condition by using
5-bromo-4-chloro-3-indolylphosphate (Wako Pure Chemical Industries) as a substrate for alkaline phosphatase, nitro
blue tetrazolium (Wako Pure Chemical Industries) as a color coupler, and a buffer solution (0.1M Tris (Nacalai Tesque),
0.1M NaCl (Sigma-Aldrich Japan), 0.05M MgCl2 (Sigma-Aldrich Japan)). The detection result of antigen was determined
with the mean value 6 standard error of 3 independent experiments.

(2) Experimental result

[0044] Figure 1 shows the survey findings of the abundances of p-MBP and ADAM9 in the brains of the Tg2576 mice
of 3 months and the Tg2576 mice of 28 months through the abovementioned processes (a) to (d). Figure 1(a) shows
the image of the PVDF membrane in which p-MBP and ADAM9 are detected by the alkaline phosphatase reaction, and
Figure 1(b) shows the abundances of p-MBP and ADAM9 obtained by the image of Figure 1(a), which are normalized
by β-actin as the internal standard.
[0045] Tg2576 mice have 4 MBP isoforms, with molecular masses 14 kDa, 17.5 kDa, 18.5 kDa and 21.5 kDa. Figure
1 (b) shows that all these 4 isoforms are expressed in the brain of the Tg2576 mice of 3 months old, while in the brain
of the Tg2576 mice of 28 months old, higher molecular mass isoforms are expressed less and p-21.5kDaMBP is not
expressed at all. Also, it is shown that, compared with the abundance of ADAM9 detected in the experiment using the
brain of the Tg2576 mice of 3 months old, the abundance of ADAM9 detected in the experiment using the brain of the
Tg2576 mice of 28 months old is remarkably low, and ADAM9 is scarcely detected. It is found from these results that
p-MBP, especially p-21.5kDaMBP is bound to ADAM 9 in the brain of Tg2576 mice. As it is known that enzyme activity
is controlled by the binding of adaptor protein to the cytoplasm domain of ADAM9, so it is considered that the binding
of p-MBP, especially p-21.5kDaMBP to the cytoplasm domain of ADAM9 causes ADAM9 to transform into a mature
form that shows α-secretase activity, and the generation of sAPPα is promoted.

(C) Experiment 2: In vitro confirmation of the combination effect of α-GPC and hesperidin / narirutin

[0046] The cerebrum of mice of the 18th fetal day was enzymatically dispersed with a mixed solution of 0.3 % of
Dispase II and 0.05 % of Deoxyribonuclease (both from Roche Molecular Biochemicals) deluted by Dulbecco’s Modified
Eagle’s Medium (DMEM, Invitrogen), the dispersed cells obtained were cleansed with DMEM, and the dissociated cells
were put through nyron mesh with pore diameter 70 mm. Then, the cells were suspended in DMEM containing 10% of
bovine fetal serum, disseminated on poly-L-ricin coated culture dishes (diameter: 10 cm) at the cell density of 2.0 3 107

per dish and cultivated for 5 days. Next, the cells after cultivation were exfoliated by using PBS containing 0.2 % of
trypsin, centrifuged for 10 minutes under the condition of 4 degrees centigrade and 1,000 rpm, and the sediment was
suspended in 10 mL of a serum-free culture medium (a medium in which glucose (5.6 mg / ml), kanamycin (60 mg / ml),
insulin (5 mg / ml), transferrin (0.5 mg / ml), BSA (100 mg / ml), progesterone (0.06 ng / ml), putrescine (16 mg / ml),
sodium selenite (40 ng / ml), thyroxine (T4) (40 ng / ml) and triiodothyronine (T3) (30 ng / ml) were added to DMEM) at
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the cell density of 2.5 3 106 per 1 mL, cultivated at 37 degrees centigrade for two hours in a CO2 incubator, and
oligodendrocyte precursor cells (OPCs) were obtained.
[0047] Then, the OPCs obtained were disseminated on non-coated culture dishes (diameter: 10 cm) to which the
abovementioned serum-free culture medium was introduced at the cell density of 2.5 3 106 per dish, and any one of
PBS alone (control), PBS containing hesperidin (H), PBS containing narirutin (N), PBS containing hesperidin and narirutin,
PBS containing α-GPC (G), or PBS containing hesperidin and narirutin and α-GPC as an example of the present invention
was added, and the OPCs obtained were cultivated for 48 hours. The amounts of hesperidin, narirutin and α-GPC in
the culture medium were adjusted so that the final concentration of each was 10 mM.
[0048] Figure 2 shows the phase-contrast photos at 400-fold magnification of cells after 48 hours are elapsed. In case
of cultivation in the medium containing 10 mM of hesperidin, 10 mM of narirutin or 10 mM of α-GPC, the number of cells
increases and protrusions indicated by allows are generated, which indicates that the proliferation and differentiation of
OPCs proceeds, compared with the control. Also, in case of cultivation in the medium containing 10 mM of hesperidin
and 10 mM of narirutin, the proliferation and differentiation of OPCs are accelerated. This effect is considered to be given
by the use of a medium containing a total density of 20 mM of hesperidin plus narirutin. Further, in case of cultivation in
the medium containing 10 mM of hesperidin, 10 mM of narirutin and 10 mM of α-GPC, the differentiation and maturation
of OPCs are remarkably accelerated as indicated by allow. This shows that ENPP6 is activated by hesperidin and
narirutin, α-GPC is promptly metabolized into choline by the activated ENPP6 and utilized by the differentiation and
maturation of oligodendrocytes.
[0049] To further confirm the combination effect, the abovementioned OPCs were disseminated on non-coated culture
dishes (diameter: 10 cm) to which the abovementioned serum-free culture medium was introduced at the cell density
of 2.5 3 106 per dish, and any one of PBS alone (control), PBS containing α-GPC, or PBC containing α-GPC and
hesperidin as an exemplary embodiment was added and cultivated for 48 hours. The amounts of hesperidin and α-GPC
were adjusted so that the final concentration of each was 0.1 mM or 1 mM. Moreover, the OPCs were immunostained
with O1 antibody as a differentiation marker of oligodendrocytes, the number of total cells and the number of O1 positive
oligodendrocytes in a single field of view under the microscope were counted respectively, and the ratio of the number
of O1 positive oligodendrocytes against the number of total cells were calculated. The results are shown in Figure 3.
[0050] As is understood by Figure 3, O1 positive oligodendrocytes hardly increases compared with the control if OPCs
are cultivated by using the medium containing 0.1 mM of α-GPC, but by adding 0.1 mM of hesperidin to the medium,
the ratio of O1 positive oligodendrocytes sharply increases, even exceeding the half of the amount of increase in case
of the cultivation using the culture medium containing 1 mM of α-GPC. In case where 1 mM of hesperidin is added to
the culture medium containing 1 mM of α-GPC, O1 positive oligodendrocytes remarkably increases, too. Therefore, it
is confirmed that the simultaneous use of α-GPC and hesperidin and/or narirutin can rapidly make OPCs differentiate
and mature into oligodendrocytes. Based on these results, it is expected that remyelination will rapidly proceed and
demyelination will be recovered with the simultaneous use of α-GPC and hesperidin and/or narirutin.

(D) Experiment 3: relationship of the administration of α-GPC / Chinpi and the expression amount of p-21.5kDaMBP / 
mature ADAM9 / sAPPα / CTF-α / BACE1 / Aβ oligomers

[0051] Based on the abovementioned result of Experiment 1, it is expected that the α-secretase activity of ADAM9 is
promoted and therefore, the generation of sAPPα in the non-Aβ generation pathway is promoted, the generation of Aβ
in the Aβ generation pathway is repressed and therefore the generation of toxic soluble Aβ oligomers is repressed if the
expression amount of p-21.5kDaMBP is increased. Therefore, the relationship between the administration of α-GPC /
Chinpi and the expression amount of p-21.5kDaMBP / mature ADAM9 / sAPPα / CTF-α / BACE1 / Aβ oligomers was
surveyed.

(1) Experiment procedure

(aa) Administration of α-GPC / Chinpi

[0052] With the solid extract of Chinpi (containing 20.8 mg of hesperidin and 3.38 mg of narirutin per gram: UCHIDA
WAKANYAKU Ltd.) and a powder containing 85 % of α-GPC (NOF GPC85R: NOF Corporation), GHN drink in which
0.017 w/v% of α-GPC and 0.5 w/v% of the solid extract of Chinpi (hesperidin: 0.0104 w/v%, narirutin: 0.0017 w/v%)
were dissolved into distilled water (Example), HN drink in which 0.5 w/v% of the solid extract of Chinpi was dissolved
into distilled water (Comparative Example 1) and G drink in which 0.017 w/v% of α-GPC was dissolved into distilled
water (Comparative Example 2) were prepared. Aged Tg2576 mice of 26 months (average weight: 30 g) were separated
into 4 groups, and GHN drink, HN drink, G drink, or water as a control was given to each group for 2 months by free
intake (average amount of drinking: 4 mL/day). If the amount of administration of α-GPC, hesperidin and narirutin in this
administration experiment is converted to the administration amount of an adult human weighing 50kg by using a coef-
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ficient "10" to convert the species difference between human beings and mice (see Regul. Toxicol. Pharmacol. 24,
108-120), the administration amount of α-GPC is 113.3mg/day, the administration amount of hesperidin is 69.3mg/day,
and the administration amount of narirutin is 11.3mg/day. After 2 months of free intake, the mice to which GHN drink
was administered, the mice to which HN drink was administered, the mice to which G drink was administered and the
control mice were euthanized under inhalation anesthesia using isoflurane (Wako Pure Chemical Industries), craniotomy
was immediately performed, and the entire brain was isolated and stored at -80 degrees centigrade until use.

(bb) Solubilization of brain with a surface-active agent

[0053] The stored brains of the mice to which GHN drink was administered, the mice to which HN drink was admin-
istered, the mice to which G drink was administered and the control mice were used to conduct the preparation and
centrifugation of brain homogenate suspension in the same procedure as the process (a) of Experiment 1, and after
centrifugation, the supernatant fluid was separated as a soluble fraction and the sediment was separately as an insoluble
fraction, and both were stored at -80 degrees centigrade.

(cc) Electrophoresis (SDS-PAGE)

[0054] The soluble fraction obtained in the abovementioned process (bb) was diluted 4 times with a 4x SDS sample
buffer (0.0625 M Tris-HCl (pH 6.8) (Wako Pure Chemical Industries), 10 % Glycerol (Wako Pure Chemical Industries),
2 % SDS (Wako Pure Chemical Industries), 5 % 2-Mercaptoethanol (Nacalai Tesque), 0.002 % Bromophenol blue
(Sigma-Aldrich Japan)), left in a constant-temperature bath of 100 degrees centigrade for 10 minutes, and a sample for
SDS-PAGE was obtained. SDS-PAGE was carried out by using the sample for SDS-PAGE obtained with the same
procedure as shown in the process (c) of Experiment 1.

(dd) Immunoblotting

[0055] With the gel after electrophoresis obtained in the abovementioned process (cc), protein was transcribed to the
PVDF membrane and blocking treatment before the subsequent primary antibody response was given in the same
procedure as shown in the process (d) of Experiment 1. Then, the primary antibody response of the PVDF membrane
after the blocking treatment was conducted at 4 degrees centigrade for all night long. The antibodies used were Mouse
monoclonal antibody 22C11 that recognizes the N-terminal of APP (Merck Millipore, 1/600 dilution), Mouse monoclonal
antibody 6E10 that recognizes Aβ1-16 (Covance Inc., 1/1000 dilution), Mouse monoclonal antibody 4G8 that recognizes
Aβ17-24 (Covance Inc., 1/500 dilution), an antibody that recognizes the C-terminal of BACE1 (Calbiochem Inc., 1/500
dilution), an antibody that recognizes the metallopeptidase domain of ADAM9 (Bethyl Laboratories Inc., 1/500 dilution),
Mouse monoclonal antibody against β-actin as an internal standard (Sigma-Aldrich Japan, 1/1000 dilution) and Anti-p-
MBP monoclonal antibody PC12 (Merck Millipore, 1/500 dilution each). To dilute each antibody, a blocking buffer in
which 5 % of skim milk was dissolved into 10-fold diluted 10x TBS was used. After the primary antibody response, the
PVDF membrane was cleansed 3 times for 10 minutes each by using a blocking buffer in which 1 % of skim milk was
dissolved into 10-fold diluted 10x TBS. Then a second antibody response was conducted at room temperature for 2
hours by using Alkaline Phosphatase-conjugated Affinipure Goat Anti-Mouse IgG (H+L) (Jackson ImmunoResearch
Laboratories) which was 800-fold diluted with the blocking buffer, the PVDF membrane was cleansed 3 times for 10
minutes each by using a blocking buffer in which 1 % of skim milk was dissolved into 10-fold diluted 10x TBS, and antigen
was detected by alkaline phosphatase reaction with the same procedure as shown in the process (d) of Experiment 1.
The detection result of antigen was obtained with the mean value 6 standard error of 3 independent experiments.

(2) Experimental result

[0056] Figure 4 is a figure in which the abundance of p-21.5kDaMB that is normalized by β-actin as the internal standard
is shown in the form of an abundance ratio in which the abundance in the brain of the control mice is set to 1. As can
be understood from Figure 4, the expression amount of p-21.5kDaMBP is increased to approximately 6 times by the
administration in G drink (Comparative Example 2), and is increased to approximately 10 times by the administration of
HN drink (Comparative Example 1), but the amount increased by the administration of GHN drink (Example) is approx-
imately 25 times and remarkable. In other words, the expression amount increased by the administration of GHN drink
is remarkable compared with the total amount of the expression amount increased by the administration of HN drink
and the administration of G drink, and the synergism of α-GPC and hesperidin and narirutin is found.
[0057] Figure 5 is a figure in which the abundance of mature ADAM9 normalized by β-actin as the internal standard
is shown in the form of an abundance ratio in which the abundance in the brain of the control mice is set to 1. As can
be understood by the result of Experiment 1, if p-MBP, especially p-21.5kDaMBP, is bound to the cytoplasm domain of
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ADAM9, ADAM9 becomes a mature type that shows α-secretase activity. The expression amount of mature ADAM9 is
increased to approximately 1.45 times by the administration of G drink (Comparative Example 2), and is increased to
approximately 1.60 times by the administration of HN drink (Comparative Example 1), and is increased to approximately
1.73 times by the administration of GHN drink (Example). This is the result of the remarkable increase of p-MBP, especially
p-21.5kDaMBP by the synergistic action of α-GPC and hesperidin and narirutin, as can be understood from Figure 4.
Figure 6 is a figure in which the abundance of sAPPα normalized by β-actin as the internal standard is shown in the
form of an abundance ratio in which the abundance in the brain of the control mice is set to 1, and Figure 7 is a figure
in which the abundance of CTF-α normalized by β-actin as the internal standard is shown in the form of an abundance
ratio in which the abundance in the brain of the control mice is set to 1. The sAPPα and CTF-α are generated by α-
secretase cleaving APP in the non-Aβ generation pathway. As can be understood in Figure 6, the expression amount
of sAPPα is increased to approximately 5.2 times by the administration of G drink (Comparative Example 2), and is
increased to approximately 6.4 times by the administration of HN drink (Comparative Example 1), while the amount
increased by the administration of GHN drink (Example) is increased to as much as approximately 11.4 times. Further,
as can be understood from Figure 7, the expression amount of CTF-α is increased to approximately 4.6 times by the
administration of G drink (Comparative Example 2), and is increased to approximately 6.0 times by the administration
of HN drink (Comparative Example 1), while the amount increased by the administration of GHN drink (Example) is
increased to as much as approximately 8.4 times. The expression amount of sAPPα shown in Figure 6 is well correlated
with the expression amount of p-21.5kDaMBP in Figure 4, which shows the synergic action of α-GPC and hesperidin
and narirutin with regard to the acceleration of α-secretase activity. The increase in the expression amount of mature
ADAM9 by the simultaneous use of α-GPC and hesperidin and narirutin as shown in Figure 5 is small, compared with
the increase in the expression amount of sAPPα by the simultaneous use of α-GPC and hesperidin and narirutin as
shown in Figure 6 or the increase in the expression amount of CTF-α by the simultaneous use of α-GPC and hesperidin
and narirutin as shown in Figure 7. There are many ADAMs other than ADAM9 that show α-secretase activity (for
example, ADAM10, ADAM17), and it is conceivable that the expression amount of sAPPα and CTF-α is considerably
increased because the expression amount of these entire ADAMs is remarkably increased.
[0058] Figure 8 is a figure in which the abundance of BACE1 as one kind of β-secretase normalized by β-actin as the
internal standard is shown in the form of an abundance ratio in which the abundance in the brain of the control mice is
set to 1, and Figure 9 is a figure in which the abundance of Aβ hexamer (hereinafter referred to as "6-mer") normalized
by β-actin as the internal standard is shown in the form of an abundance ratio in which the abundance in the brain of
the control mice is set to 1. The 6-mer is an Aβ aggregation core peptide, a kind of soluble Aβ oligomers whose relationship
between cognitive dysfunction is strongly suggested, and when the polymerization further proceeds with the core of 6-
mer, toxic soluble 12-mer and senile plaque are generated. As can be understood from Figure 8, the expression amount
of BACE1 is just decreased to approximately 0.96 times by the administration of G drink (Comparative Example 2) and
is decreased to approximately 0.87 times by the administration of HN drink (Comparative Example 1), but is decreased
to as low as approximately 0.53 times by the administration of GHN drink (Example). Further, as can be understood
from Figure 9, the expression amount of 6-mer is just decreased to approximately 0.73 times by the administration of
G drink (Comparative Example 2) and is decreased to approximately 0.82 times by the administration of HN drink
(Comparative Example 1), but is decreased to as low as approximately 0.34 times by the administration of GHN drink
(Example). These results show the synergetic action between α -GPC and hesperidin and narirutin. Especially, the
reducing effect of BACE1 by simultaneously using α-GPC and hesperidin and narirutin is remarkable, and this is con-
sidered to reflect the recovery from demyelination. In other words, BACE1 is not an enzyme specific to neurons but
rather develop aboundingly in astrocytes; it has been found that BACE1 develops in reactive astrocytes of the brain of
Alzheimer’s patients, and these reactive astrocytes develops when the brain is damaged. As is shown below, remyeli-
nation swiftly proceeds and demyelination is recovered by the synergetic effect of α-GPC and hesperidin and narirutin.
It is considered that due to the recovery of demyelination, the development of reactive astrocytes is repressed, and
accordingly the expression amount of BACE1 remarkably decreases and furthermore, the expression amount of soluble
Aβ oligomers is remarkably decreased.
[0059] The abovementioned results show that with the composition of the present invention comprising α-GPC and
hesperidin and narirutin, these active ingredients act synergistically, the expression amount of p-21.5kDaMBP remarkably
increases; the α-secretase activity of ADAM9 is promoted due to binding with this remarkably increased p-21.5kDaMBP
and the generation of sAPPα and CTF-α is remarkably promoted, and in addition, the development of BACE1 is repressed
and the Aβ generation pathway and consequently the generation of soluble Aβ oligomers, of which the relationship with
cognitive dysfunction has been strongly suggested, are remarkably repressed. Therefore, the composition of the present
invention is remarkably effective for the treatment and/or prevention of Alzheimer’s disease.

(E) Experiment 4: relationship between the administration of α-GPC / Chinpi and remyelination

[0060] The relationship between the administration of α-GPC / Chinpi and remyelination was surveyed in the following
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experiment.

(1) Experiment procedure

[0061] The cerebra of the mice to which GHN drink was administered, the mice to which HN drink was administered,
the mice to which G drink was administered and the control mice, which were stored in the process (aa) in Experiment
2, were observed with an electron microscope. The cerebrum of each mouse was prefixed with 2 % glutaraldehyde and
further postfixed with 1 % OsO4. The specimens were dehydrated in ethanol, then embedded into epoxy resin (trade
name: Quetol 812, Nisshin EM Co., Ltd.), ultra-thin sections dyed with 2 % uranyl acetate and a lead solution were
obtained, and these were observed with an electron microscope at 19,000-fold magnification. To measure the G-ratio
(the ratio of the diameter of an axon to the diameter of the axon and the surrounding myelin sheath: see Fig. 11), at
least 3 mice per group were used and 8 to 10 electron micrographs were taken for each mouse, the G-ratios were
measured for at least 90 axons, and the average value and standard deviation were calculated.

(2) Experimental Result

[0062] Figure 10 shows the electron micrographs of the brain of each mouse. The p-MBP stratifies the myelin membrane
around the axon and makes an effect of maintaining the compression of myelin. Figure 10 shows that, in the brain of
the control mice, the compression of the myelin membrane as indicated by an arrow is not sufficient and demyelination
is proceeding, while demyelination is recovering as remyelination proceeds due to the administration of G drink (Com-
parative Example 2) and the administration of HN drink (Comparative Example 1), and that remyelination further proceeds
due to the administration of GHN drink (Example) and the recovery from demyelination is remarkably recognized. Figure
11 shows the value of the G-ratio calculated from the electron micrographs. When myelin membranes are stratified and
compressed around the axon, the G-ratio value reduces, so the reduction in the G-ratio value serves as a measure for
the recovery from demyelination. As can be understood from Figure 11, the G-ratio value in the cerebrum of the control
mice is approximately 0.83, the G-ratio value in the cerebrum of the mice to which G drink was administered and the
mice to which HN drink was administered is approximately 0.74; these values are similar to the G-ratio value obtained
by the administration of Ninjin’yoeito in nonpatent document 1, but the G-ratio value in the cerebrum of the mice to which
GHN drink was administered is further reduced to approximately 0.69. This is on an equality with the G-ratio value in
the cerebrum of normal mice, which represents an extraordinary result. This is considered to cause the remarkable
decrease of BACE1, and consequently, the remarkable decrease of soluble Aβ oligomers, as mentioned above.
[0063] From the abovementioned results, it is found that, with the composition comprising the α-GPC and hesperidin
and narirutin of the present invention, these ingredients act synergistically, remyelination is remarkably promoted and
demyelination shows recovery. Therefore, the composition of the present invention is extremely effective for the treatment
and/or prevention of Alzheimer’s disease.

(F) The confirmation of improvement effect on cognitive functions

[0064] A sickness tablet containing a total of 70 mg of hesperidin and narirutin as well as 40 mg of α-GPC was fabricated
as daily dosage and administered to trialists for 2.5 to 4 months, and their scores of Hasegawa’s dementia scale (HDS-
R) were evaluated. The HSD-R is evaluated with a maximum score of 30, where dementia is suspected if an examinee
scores 20 or less, and in case of definitive diagnosis, scores of 20 or less are assessed as mild, scores of 11 to 19 are
assessed as medium, and scores of 10 or less are assessed as advanced. The result is shown below:

Table 1
HDS-R scores

Trialists Score before administration Administration period/score

A: 75-year-old male 18 3 months / 21
B: 80-year-old female 16 3 months / 17
C: 82-year-old male 16 3 months / 17
D: 75-year-old male 16 3 months / 21
E: 77-year-old female 13 3 months / 21
F: 82-year-old female 20 4 months / 23
G: 84-year-old male 5 2.5 months / 10.5
G: Simultaneous use of Rivastach patch 9 mg + Gramalil 1 tablet / day
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[0065] As can be understood from Table 1, the score rose by 1 to 8 points for short periods of 2.5 to 4 months though
there is a variation in data. It is conceivable that the improvement effect after such a short period is because the
composition of the present invention promotes remyelination , promote the activity of α-secretase, repress the expression
of β-secretase and act in a comprehensive way.

INDUSTRIAL APPLICABILITY

[0066] The present invention enables the safe and prompt treatment and/or prevention for Alzheimer’s disease.

Claims

1. A composition for use in treatment and/or prevention of Alzheimer’s disease comprising:

at least one kind of compound selected from a group consisting of glycerophosphocholine and pharmacologically
permissive salts thereof as a first active ingredient; and
at least one kind of compound selected from a group consisting of hesperidin, narirutin and pharmacologically
permissive salts thereof as a second active ingredient,
which promotes remyelination, promotes α-secretase activity and represses β-secretase expression,
wherein the composition comprises hesperidin and narirutin as the second active ingredient.

2. The composition for use in treatment and/or prevention of Alzheimer’s disease according to Claim 1, which comprises
10 to 120 mg of the first active ingredient and 30 to 100 mg of the second active ingredient as a daily dosage for an adult.

3. The composition for use in treatment and/or prevention of Alzheimer’s disease according to Claim 1 or 2, which
comprises hesperidin and narirutin in a form of Chinpi derived from Citrus unshiu or an extract of the Chinpi.

4. The composition for use in treatment and/or prevention of Alzheimer’s disease according to any one of Claims 1 to
3, which is formulated as a combination drug that comprises both the first active ingredient and the second active
ingredient.

5. The composition for use in treatment and/or prevention of Alzheimer’s disease according to any one of Claims 1 to
3, which is formulated as a kit composed of an agent comprising the first active ingredient and an agent comprising
the second active ingredient.

6. The composition for use in treatment and prevention of Alzheimer’s disease according to any one of Claims 1 to 5,
which is administered as health food.

Patentansprüche

1. Zusammensetzung zur Verwendung zum Behandeln und/oder Vorbeugen von Alzheimer, umfassend:

mindestens eine Art von Verbindung, die aus einer Gruppe ausgewählt ist, die aus Glycerophosphocholin und
pharmakologisch zugelassenen Salzen davon besteht, als erster Wirkstoff und
mindestens eine Art von Verbindung, die aus einer Gruppe ausgewählt ist, die aus Hesperidin, Narirutin und
pharmakologisch zugelassenen Salzen davon besteht, als zweiter Wirkstoff,
die die Remyelinisierung fördert, eine α-Sekretaseaktivität fördert und die β-Sekretaseexpression hemmt,
wobei die Zusammensetzung Hesperidin und Narirutin als den zweiten Wirkstoff umfasst.

2. Zusammensetzung zur Verwendung beim Behandeln und/oder Vorbeugen von Alzheimer nach Anspruch 1, die 10
bis 120 mg des ersten Wirkstoffs und 30 bis 100 mg des zweiten Wirkstoffs als tägliche Dosis für einen Erwachsenen
umfasst.

3. Zusammensetzung zur Verwendung beim Behandeln und/oder Vorbeugen von Alzheimer nach Anspruch 1 oder
2, die Hesperidin und Narirutin in einer Form von Chinpi, das von Citrus unshiu hergeleitet ist, oder eines Extrakts
von Chinpi umfasst.
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4. Zusammensetzung zur Verwendung beim Behandeln und/oder Vorbeugen von Alzheimer nach einem der Ansprüche
1 bis 3, die als eine Kombinationsdroge formuliert ist, die sowohl den ersten Wirkstoff als auch den zweiten Wirkstoff
umfasst.

5. Zusammensetzung zur Verwendung beim Behandeln und/oder Vorbeugen von Alzheimer nach einem der Ansprüche
1 bis 3, die als Kit formuliert ist, das aus einem Mittel, das den ersten Wirkstoff umfasst, und einem Mittel, das den
zweiten Wirkstoff umfasst, besteht.

6. Zusammensetzung zur Verwendung beim Behandeln und Vorbeugen von Alzheimer nach einem der Ansprüche 1
bis 5, die als Gesundheitskost verabreicht wird.

Revendications

1. Formulation destinée à être utilisée dans le traitement et / ou la prévention de la maladie d’Alzheimer, comprenant :

au moins un type de composé choisi dans le groupe constitué par la glycérophosphocholine et ses sels phar-
macologiquement permissifs comme premier ingrédient actif ; et
au moins un type de composé choisi dans le groupe constitué par l’hespéridine, la narirutine et ses sels phar-
macologiquement permissifs comme second ingrédient actif,
qui favorise la remyélinisation, favorise l’activité de la secrétase α et réprime l’expression de la secrétase β,
dans laquelle la formulation comprend l’hespéridine et la narirutine comme second ingrédient actif.

2. Formulation destinée à être utilisée dans le traitement et / ou la prévention de la maladie d’Alzheimer selon la
revendication 1, comportant 10 à 120 mg du premier ingrédient actif et 30 à 100 mg du second ingrédient actif
comme dose quotidienne pour un adulte.

3. Formulation destinée à être utilisée dans le traitement et / ou la prévention de la maladie d’Alzheimer selon la
revendication 1 ou 2, comportant l’hespéridine et la narirutine sous une forme de Chinpi dérivé du Citrus unshiu ou
d’un extrait du Chinpi.

4. Formulation destinée à être utilisée dans le traitement et / ou la prévention de la maladie d’Alzheimer selon l’une
des revendications 1 à 3 qui est élaborée comme combinaison de médicaments comportant et le premier ingrédient
actif et le second ingrédient actif.

5. Formulation destinée à être utilisée dans le traitement et / ou la prévention de la maladie d’Alzheimer selon l’une
des revendications 1 à 3 qui est élaborée comme un ensemble composé par un agent comportant le premier
ingrédient actif et un agent comportant le second ingrédient actif.

6. Formulation destinée à être utilisée dans le traitement et la prévention de la maladie d’Alzheimer selon l’une des
revendications 1 à 5 qui est administrée sous forme d’une alimentation diététique.
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