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DESCRIPTION

Collagen Peptidq Dipeptide, and Agent for Prevention ofDisease

TECHNICALFIELD

The present invention relates to a collagen peptide, a dipeptide and a malady

inhibitor (agent for prevention of disease). In det¿il, the invention lelates to: a

collagen peptide comprising a dipeptide having a specific strucülre as an essential

dipeptide; a dipeptide having a novel structure; and a malady inhibitor wbioh comprises

the dipeptide as an essential effeotive component and is effective for irhibítion (in the

pfesent inventio& the terrn "i¡libitionu i¡rcludes both of a meaning as "prevention" to

i¡hibit occurence of symptoms and a meaning as "curing" to inhibit caused sym.ptoms)

of such as osteoporosis, osteoartluitis a:rd pressure ulcer.

BACKGROTJNDART

The osteoporosis means a condition where dec¡ease of the absolute amount of a

bone is causecl, but where no qualitative change of the bone is involved, A bone is

constantly absorbed and fomred, and if a diference between tle absorption ratio and the

fonnation ratio is made so that the bone formation becomes negative in balance, then

osteoporosis occurs. The bone absorption is made by osteoclasts, and as

rliflerentiation and activation of the osteoclasts become greater, the bone absorption

ratio becomes higher. on the other hand, the bone formafion is made by osteoblasts,

and as differentiatio¡¡ and activation of tle osteoblasts become geatel, the bone

formation ratio becomes higher'

The osteoarthritis is a malady such that a chronic regressive change a¡d a chronic

proÏferative change occì.f simultaaeously to ajoint to thus change the form ofthe joint.

As a result, an articula¡ caÍilage is gradually abraded and lost, so that a bone becomes
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DESCRIPTION Collagen Peptide, Dipeptide, and Agent for Prevention of Disease 5TECHNICAL
FIELD     The present invention relates to a collagen peptide, a dipeptide and a malady inhibitor (agent
for prevention of disease). In detail, the invention relates to: a collagen peptide comprising a dipeptide
having a specific structure as an essential dipeptide; a dipeptide having a novel structure; and a
malady inhibitor which comprises 10 the dipeptide as an essential effective component and is effective
for inhibition (in the present invention, the term "inhibition" includes both of a meaning as "prevention"
to inhibit occunence of symptoms and a meaning as "curing" to inhibit caused symptoms) of such as
osteoporosis, osteoarthrifis and pressure ulcer. 15BACKGROUND ART     The osteoporosis means a
condition where decrease of the absolute amount of a bone is caused, but where no qualitative
change of the bone is involved. A bone is constantly absorbed and formed, and if a difference between
the absorption ratio and the formation ratio is made so that the bone formation becomes negative in
balance, then  20 osteoporosis occurs. The bone absorption is made by osteoclasts, and as
differentiation and activation of the osteoclasts become greater, the bone absorption ratio becomes
higher. On the other hand, the bone formation is made by osteoblasts, and as differentiation and
activation of the osteoblasts become greater, the bone formation ratio becomes higher. 25The
osteoarthritis is a malady such that a chronic regressive change and a chronic proliferative change
occur simultaneously to a joint to thus change the form of the joint. As a result, an articular cartilage is
gradually abraded and lost, so that a bone becomes  exposed. In the articular cartilage, there is not
any vascular system, and particularly, articular sliding part cartilage cells and rib cartilage tissue are
more difficult to repair or regenerate than bone tissue where there is a vascular system. Particularly, if
the bone tissue which supports the articular cartilage becomes sparse (osteoporosis), then the
5function of the articular part is hindered, so that the osteoarthritis is caused.     The pressure ulcer
means a condition where during long-term lying in bed, skin and soft part tissue in a place where a
bone is projected undergo circulation disable due to long-term press between the bone and the bed to
thus fall into necrosis. As an effect of a peptide on the above symptoms, an effect on the osteoarthritis
is 10 reported. For example known are the following: a joint-strengthening drink comprising a collagen
peptide and a glucosamine salt as effective components and having a pH of 2 to 5 (refer to patent
document 1 below); an improving drug for rheumatoid arthritis or the osteoarthritis which agent is
obtained by decomposing a collagen component or a gelatin component using a collagenase enzyme
and comprises 15 a tripeptide of Gly-X-Y in amino acid sequence as an effective component (refer to
patent document 2 below); and an oral articular disable curing drug or functional food being
characterized by comprising: at least one member selected from the group consisting of collagen and
collagen peptides; an amino saccharide; and at least one member selected from the group consisting
of mucopolysaccharides and uronic acid 20 (refer to patent document 3 below). [Patent document 1]
JP-A-2002-125638 [Patent document 2] JP-A-2002-255847 25[Patent document 3] JP-A-2003-048850
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DISCLOSURE OF THE INVENTION Problems that the Invention is to Solve      However, the above
prior arts only disclose that collagen, a collagen peptide (which is a mixture of various peptide
molecules) or a specific tripeptide is effective for 5 prevention or curing of the osteoarthritis. A peptide
structure which is effective for prevention or curing of maladies in the broad meaning including not only
the osteoarthritis, but also such as osteoporosis and pressure ulcer has not yet been known..     Thus,
problems that the present invention is to solve are: to, from viewpoint different from prior arts, worm
out a main body of a peptide molecule which is effective 10 for inhibition of various maladies such as
osteoporosis, osteoarthritis and pressure ulcer, particularly, a dipeptide which is easy to absorb into a
body in an intestine and is novel; and to provide: a malady inhibitor which comprises the dipeptide as
an essential effective component and a collagen peptide which comprises the dipeptide as an
essential dipeptide. 15 Means of Solving the Problems      The present inventors diligently studied to
solve the above problems. As a result, they have completed the present invention by finding out that a
dipeptide having a structure of Hyp-Gly discovered newly by the present inventors is easy to absorb
into a 20 body in an intestine and works as an effective component of a malady inhibitor, specifically,
for example, inhibits differentiation and activation of osteoclasts, promotes differentiation and
activation of osteoblasts, and inhibits degeneration of cartilage cells to thus adjust their differentiation,
and that the above dipeptide is effective for inhibition of osteoporosis and osteoarthritis, and further
that this dipeptide recovers the amount of 25 tropocollagen in skin dermis to thus also inhibit pressure
ulcer, and by confirming these facts. That is to say, a collagen peptide according to the present
invention is  characterized by comprising a dipeptide having a structure of Hyp-Gly as an essential dip
eptide.       A dip eptide according to the present invention is characterized by having a structure of
Hyp-Gly. 5A malady inhibitor according to the present invention is characterized by comprising a
dipeptide having a structure of Hyp-Gly as an essential effective component Effects of the Invention
10The present invention can effectively inhibit symptoms of such as osteoporosis, osteoarthritis and
pressure ulcer. BEST MODE FOR CARRYING OUT THE INVENTION Hereinafter, detailed
descriptions are given about the collagen peptide, dipeptide, 15 and malady inhibitor according to the
present invention. However, the scope of the present invention is not bound to these descriptions. And
other than the following illustrations can also be carried out in the form of appropriate modifications of
the following illustrations within the scope not departing from the spirit of the present invention.
20[Dipeptide, collagen peptide] 
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DISCLOS{JRE OF TI{E INVENTION

Problems that the Invention is to Solve

However, the abovo prior arts only disclose that collager¡ a coilagen pçtide

(which is a mixhre ofvarious peptide molecules) or a specific lripeptide is effective for
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prevention or curing of maladies in tÏe broad meaning ftrcluding not oñly the
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The dipeptide according to the present invention has a structure of Hyp-Gly.     The collagen peptide
according to the present invention comprises the aforementioned dipeptide as an essential dipeptide.
As mentioned below, this collagen peptide can, for example, be obtained by enzymatically treating
collagen or gelatin.  25 In the dip eptide having a structure of Hyp-Gly, the hydroxyproline unit and/or
the glycine unit may be chemically modified, and as to the hydroxyproline unit, its hydroxy group may
be chemically modified.        In the above way, in the present invention, the "dipeptide having a
structure of Hyp-Gly" encompasses both a chemically modified one and a non-chemically-modified
one. In addition, hereinafter, the "dipeptide having a structure of Hyp-Gly" may simply be referred to as
"Hyp-Gly" (such a reference is similarly applied also to other 5 peptides).     In the case where the
Hyp-Gly is chemically modified, it can be made soluble in the range of weak acidity to neutrality, and
such as enhancement of compatibility with the below-mentioned other effective components can also
be expected. Specifically, as to the hydroxyl group of the hydroxyproline residue, chemical
modifications such as 10 0-acetylation can be cited, and as to the cc-c,arboxyl group of the glycine
residue, chemical modifications such as esterification and amicintion can be cited. Proper chemical
modifications may be selected according to such as the kinds of the below-mentioned other effective
components. The aforementioned Hyp-Gly can, for example, as mentioned below, obtained by 15
enzymatically treating collagen or gelatin in two separated steps or being synthesized from amino
acids. As to the chemical modification, publicly known means as mentioned below can be cited.
However, the dipeptide according to the present invention may be obtained by methods other than
these methods, for example, by a method in which primary enzymatic treatment is omitted in place of
the 20 below-mentioned two-step enzymatic treatment method or by a method in which primary
enzymatic treatment and secondary enzymatic treatment are carried out simultaneously. <Two-step
enzymatic treatment of collagen or gelatin> The collagen peptide comprising the Hyp-Gly can be
obtnined by two-step 25 enzymatic treatment where collagen or gelatin is subjected to primary
enzymatic treatment by a conventional method and then subjected to secondary enzymatic treatment
by a reaction with an enzyme having hydroxyprolidase activity.       If this two-step enzymatic treatment
is carried out, then a peptide having a comparatively large molecular weight which is useful for
inflammation relaxation of bone or cartilage tissue through oral immunotolerance mechanism is formed
by the primary enzymatic treatment, and, for example, in the case of a peptide having a 5 structure of
x-Hyp-Gly (x denotes a residue of an amino acid other than proline), a peptide bond between the
Hyp-Gly residue and the x residue (peptide bond derived from the amino group of the Hyp and the
carboxyl group of the x) is cleaved by the secondary enzymatic treatment to thus form the Hyp-Gly.
Although not especially limited, examples of the aforementioned collagen include 10 collagens derived
from mammals such as cattle and pigs and collagens derived from fish such as sharks and sea
breams, and these can be obtained from such as bone and skin parts of the mammals and bone, skin
and scale parts of the fish. Specifically, prior publicly known treatments such as degreasing and
decalcifying treatments and extraction treatment may be applied to such as the aforementioned bones,
skin and 15scales.       The aforementioned gelatin can be obtained by treating the aforementioned
collagen by prior publicly known methods such as hot water extraction.     The enzyme being used in
the aforementioned two-step enzymatic treatment of collagen or gelatin is not especially limited.
However, if such as cases where the 20 dipeptide being obtained is utilized for such as specific health
foods are taken into consideration, it is preferable to use enzymes other than enzymes derived from
pathogenic bacteria.       As treatment conditions of the primary enzymatic treatment, for example, 0.1
to 5 weight parts of an enzyme per 100 weight parts of collagen or gelatin can be used to 25 carry out
the treatment at 30 to 65 C for 1 to 72 hours.     The average molecular weight of the collagen peptide
obtained by the above primary enzymatic treatment of collagen or gelatin is favorably in the range of
200 to 
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charaotorized by comprising a dipeptide havìng a structure of Hyp-Gly as an essential

clipeptide.
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structure ofHyp-Gly.
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comprising a dipepticle having a structure of Hyp-Gly as an essential effective
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Effects ofthe Invention

The present invention can effectively inhibit symptoms of such as osteoporosis,

osteoartlritis and pressure ulcer.

BEST MODE FOR CARRTNG OUT TITE INVENTION

Hereinafter, detailed descripions are given about t¡e collagen peptide, dipeptide,
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In the dipeptide having a strucflue of H1p-Gly, the hydroxyproline unit and/or tle

gþine r:nit may be chemically modifred, and as to the hydroxyproline uni! its hy-droxy

gIoup may be chemicallY modiñed.
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2000, more favorably 200 to 1800. If the average molecular weight is in the aforementioned range, it
can be said that a dipeptide having a comparatively large molecular weight is sufficiently formed.
After the primary enzymatic treatment, if necessary, the enzyme may be 5 deactivated. In this case,
the deactivation temperature is, for example, in the range of 70 to 100 C.     The enzyme being used in
the aforementioned primary enzymatic treatment is not especially limited, if it is an enzyme which can
cleave a peptide bond of collagen or gelatin. However, usunlly, an enzyme which is called proteolyde
enzyme or protease 10  is used. Specifically, examples thereof include collagenase, thiol protease,
serine protease, acidic protease, alkaline protease, and metal protease, and these can he used alone
respectively or in combinations with each other. As the aforementioned thiol protease, there are known
such as chymopapain, papain, bromelain and ficin derived from plants, and cathepsin and
calcium-dependent protease derived from animals. In 5 addition, as the aforementioned serine
protease, there are known such as tryp sin and cathepsin D, and as the aforementioned acidic
protease, there are known such as pepsin and chymotrypsin.     Furthermore, in the secondary
enzymatic treatment, for example, an enzymatic reaction is made using an enzyme having
hydroxyprolidase activity and prolirase 20 activity derived from Aspergillus. By this reaction, the
Hyp-Gly which is not included in the primary enzymatic treatment product is formed.     As treatment
conditions of the secondary enzymatic treatment, for example, 0.01 to 5 weight parts of an enzyme per
100 weight parts of the primary enzymatic treatment product can be used to carry out the treatment at
30 to 65 C for 1 to 72 hours. 25  The average molecular weight of the collagen peptide obtained by the
above secondary enzymatic treatment is favorably in the range of 200 to 1500, more favorably 200 to
900. This secondary enzymatic treatment makes it the main object to form the  Hyp-Gly and is
favorably carried out so that a comparative large peptide among collagen peptides obtained by the
primary enzymatic treatment will not excessively be hydrolyzed and so that the collagen peptide will
fall in the aforementioned average molecular weight range. 5After the secondary enzymatic treatment,
the enzyme needs to be deactivated. The deactivation temperature is, for example, in the range of 70
to 100 C.     A hydrolyzate obtained by the aforementioned two-step enzymatic treatment or a
fermentation product obtained by the aforementioned two-step enzymatic treatment and the
fermentation is a mixture comprising another amino acid or peptide component 10 besides the
Hyp-Gly. Therefore, in the case where the Hyp-Gly or its salt is obtained, if necessary, fractionation or
purification may be carried out. The method for the fractionation or purification is not especially limited.
For example, the fractionation or purification may be carried out by prior publicly known methods such
as ultrafiltration, various liquid chromatography (e.g. gel-filtration chromatography, ion-exchange 15
chromatography, reversed-phase chromatography, and affinity chromatography), and methods
comprising their combinations. Specifically, for example, the fractionation or purification can be carried
out in the following way. That is to say, first of all, about 2 W10 mL of the aforementioned hydrolyzate
or fermentation product are separated into two, and they are sequentially charged into an
ion-exchange column (e.g. DEAF 20 TOYOPEARL 650M column (produced by TOSOH Corporation),
SP TOYOPEARL 650M column (produced by TOSOH Corporation)), and a void volume fraction eluted
with distilled water is recovered. Next, the recovered fraction is charged into a column (e.g. SP
TOYOPEARL 650M column (produced by TOS011 Corporation), DEAF TOYOPEARL 650M column
(produced by TOSOH Corporation)) having an 25 ion-exchange group reverse to the aforementioned
ion-exchange column, and a void volume fraction eluted with distilled water is recovered. Next, this
fraction is charged into a gel filtration column (e.g. SEPHADEX LH-20 column (produced by
Pharmacia  Co., Ltd.)), and elution is made with a 30 % aqueous methanol solution, so that a fraction
corresponding to a position where the Hyp-Gly which is a chemical synthetic product is eluted is
recovered. As to this fraction, it is provided to a high performance liquid chromatography (HPLC)
equipped with a reversed-phase column (e.g. 5 giondasphere 5p.C18 300A column (produced by
Waters Co., Ltd.)) to make fractionation by a linear concentration gradient of a 32 % or less aqueous
acetonitrile solution containing 0.1 % trifluoroacetic acid. Then, an Hyp-Gly fraction recovered is
vacuum-dried to solid, so that a high-purity Hyp-Gly can be obtained. <Synthesis from amino acid>
10An Hyp-Gly can be synthesized from an amino acid.     As methods for the synthesis of the Hyp-Gly,
there are generally (1) a solid-phase synthesis method and (2) a liquid-phase synthesis method (e.g.
refer to JP-A-2003-183298), and in the former case, further (A) a Fmoc method and (B) a Boc method
are known. However, the Hyp-Gly may be synthesized by any method. 
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In fle above way, in tle present invention, the "dipeptide having a structure of

Hyp-Gly" encompasses both a chemically modified one ard a non-chemically-modified

one. In addition, hereinafter, the "dipeptide laving a structure of Hyp-Gly" may

simply be refened to as uHyp-Gly" (such a reference is similarly applied also to other

peptides).
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the range of weak acidity to neutrality, and such as enhancement of compatibility with

the below-mentionerl other effective components can also be expected. Speoiñcall¡ as

to the hydroxyl group of fhe hydroxyproline residue, chemical mo¡lificatio¡s suoh as

O-acetylation can be cíted, and as to the a-óarboxyl group of the glycine tesidue,

chemical modifications such as esterifioafion and amidation can be cited. Proper

chemical modifications may be selected accordi:rg to suoh as the kinds of the

below-mentioned other effeotive compocents.

The aforementioned Hyp-Gly can, for example, as mentioned beloq obtained by

etløymatrcÃ7y treating collagen or gelatin in two separated steps or being syntlesized

from amino acids. As to tle chemical modification, publicþ known means as

mentioned below can be cited. However, t1e dipeptide according to the present

invention may be obtained by methods other than these methods, for examplg by a

metlrod in which primary e¡¡z¡lrmøtic treatment is omitted in place of the

below-me¡tiooed two-step enzyrøliç treatrent method or by a method in which

primary enzymatic teaûnent and secondary enzifrlla|ic treatrnent are ca¡ried out

simultaneously.

<Two-step enzymatic treatment of coll,agen or gelatin>

The collagen peptide comprising the Hyp-Gly can be obtai¡ed by two-step

enrymaÍc treaõaent where collagen or gelati¡ is zubjected to primary enrymatic

treafirent by a conventional method and then subjectetl to secondary enzymatio

teatment by a reaction with an enzyme having hydroxyprolidase activity.
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15As an example, the solid-phase method is hereinafter explained in detail.     The synthesis can be
carried out by a publicly known solid-phase synthesis method in which hydroxyproline is fixed onto a
supporting polystyrene, and a Fmoc group or a Boc group is used for protection of an amino group.
That is to say, beads of a polystyrene polymer gel of about 0.1 min in diameter of which the surface is
modified 20 with an amino group is used as a solid phase, and glycine is bonded (peptide-bonded) to
hydroxyproline (of which the amino group is protected by the Fmoc (fluorenyl-methoxy-carbonyl)
group) by a dehydration reaction using diisopropylcarbodiimide (DIC) as a condensing agent, and then
the solid phase is well washed with a solvent to remove such as residual glycine. Thereafter, the
protecting 25 group of the hydroxyproline residue which is bonded to the solid phase is removed
(deprotected), so that the Hyp-Gly can be synthesized. <Chemical modification>        The Hyp-Gly
may be a chemically modified one. To specific means and treatment conditions of the chemical
modification, conventional chemical modification techniques for peptides are applied.       As to
chemical modification of a hydroxyl group of the hydroxyproline residue, 5 for example, the
0-acetylation can be carried out by making anhydrous acetic acid act in water solvent or in a non-water
solvent.     As to chemical modification of an a-carboxyl group of the glycine residue, for example, the
esterification can be carried out by passing a dry hydrogen chloride gas after suspending into
methanol, and the amidation can be carried out by making such as 10 carbodiimide act.   As other
specific examples of the chemical modification, chemical modification techniques as disclosed in such
as JP-B-62-044522 and JP-B-05-079046 can be applied. [Malady inhibitor] The malady inhibitor
according to the present invention comprises a dipeptide 15 having a structure of Hyp-Gly as an
essential effective component. As examples of the malady inhibitor, there can favorably be cited such
as osteoporosis inhibitors, osteoarthritis inhibitors and pressure ulcer inhibitors. The malady inhibitor
according to the present invention comprises the dipeptide according to the present invention as an
effective component, and besides, the malady 20 inhibitor according to the present invention may be
that which comprises the dipeptide according to the present invention as an effective component
wherein the dipeptide is contained in the collagen peptide according to the present invention. Then, in
this case, the mode may be not only that the aforementioned malady inhibitor comprises an Hyp-Gly
chemically synthesized from an amino acid or an Hyp-Gly isolated from a 25 collagen peptide which is
a hydrolyzate of collagen or gelatin, but also that the aforementioned malady inhibitor comprises an
Hyp-Gly left as it is in the form of a collagen peptide without isolating an Hyp-Gly from the
aforementioned collagen  peptide. In this way, the malady inhibitor according to the present invention
is that which comprises the dip eptide according to the present invention as an effective component,
including the mode that an Hyp-Gly left as it is a collagen peptide is made contained, and it is also
possible to jointly use these dip eptides, including the case 
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5 where a dipeptide is used in the form of a collagen peptide.     The aforementioned Hyp-Gly is
favorably contvined in a ratio of not less than 0.001 weight part, more favorably not less than 0.01
weight part, to the entirety of the aforementioned malady inhibitor according to the present invention.
In the case of less than 0.001 weight part, there is a possibility that the effects of the present invention
are 10 not sufficiently displayed.     Furthermore, in the case where the malady inhibitor according to
the present invention is used by directly injecting it into a diseased part, the content of the
aforementioned Hyp-Gly is favorably not less than 1 mmol/L. The malady inhibitor according to the
present invention may be that obtained by 15 diluting the Hyp-Gly with such as physiological saline,
and in this case, the effects of the present invention can be sufficiently obtained, but other effective
components or components for drug preparation may fitly be made contained besides the
aforementioned Hyp-Gly within the range not damaging the effects of the present invention. 20The
aforementioned other effective components are exemplified by such as glucosarnine and/or its salts
and chondroitin sulfate. These can be used alone respectively or in combinations with each other.
Above all, the glucosamine and/or its salts are favorable since they have a function to enhance the
malady-inhibiting effect of the Hyp-Gly. 25In addition, peptides or amino acids other than the Hyp-Gly
may be contained as the aforementioned other effective components. For example, a peptide having a
comparatively large molecular weight is useful since, upon such as chronic rheumatic  arthritis, it has
an effect to relax inflammation of bone or cartilage tissue by oral immunotolerance mechanism. In
order for the peptides or amino acids other than the Hyp-Gly to be made contained, for example,
collagen or gelatin is hydrolyzed to obtain a collagen peptide containing the Hyp-Gly, and then this
collagen peptide is used 5 intactly without isolating the Hyp-Gly therefrom.     Furthermore, as the
aforementioned other effective components, such as calcium or saccharide rearrangement hesperidin
can be used for the purpose of promotion of bone salt deposition, and such as vitamin C can also be
used for the purpose of such as promotion of synthesis and deposition of collagen. 10As the amount
of the aforementioned other effective components, they may be used favorably in a ratio of 0.001 to 20
weight parts, more favorably 0.01 to 20 weight parts, to the entirety of the malady inhibitor.
Particularly, the amount of the glucosamine and/or its salts is favorably in a ratio of 5 to 15 weight
parts to the entirety of the malady inhibitor. In the case of less than 5 weight parts, there is a possibility
15 that the effect of enhancing the effects of the Hyp-Gly is not sufficiently displayed. In the case of
more than 15 weight parts, there is a possibility of excessive ingestion since they are discharged into
urine or excrement.       As the components for drug preparation, for example, forming materials such
as crystalline cellulose can be used, and an appropriate amount may be set according to the 20 form.
Examples of modes for using the malady inhibitor according to the present invention include modes
such as ingestion by oral administration and direct injection into diseased parts. The Hyp-Gly is rapidly
absorbed in an intestine and is little decomposed into amino acids. Therefore, the ingestion by oral
administration is 25 favorable.     In the case of the oral administration, by prior publicly known
methods, a mixture of the Hyp-Gly with the aforementioned other effective components or the
aforementioned components for drug preparation can be formed into tablets by tablet molding, and
besides, into any form of such as solid drugs (e.g. granules, powders, capsules), liquid drugs (e.g.
solutions, suspensions, emulsions), and freeze dry drugs. In the case of the direct injection into
diseased parts, a material obtained by 
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2000, more favorably 200 to 1800. If the average molecular weight is in the

aforementioned range, it ca¡ be said that a dipeptide having a comparatively læge

molecular weight is sufrciently formed.

After Ître prìmary enzymatic treatnent, if necessary, the enzSnae may be

deactivated. In this case, the deactivation temperature is, for examplg in fle range of

70 to 100 "C.

The enzyme being used in the aforementioned primary erzymatic treaûlûent is not

especially limited, if it is ao enz¡¡me which ca¡ cleave a peptide bon<l of collagen or

gelatin, However, usually, an enz¡lne which is called proteollic enzylne or protoase

is used. Specificall¡ examples thereof include collagenase, thiol protease, serine

protease, acitlic protease, alkaline protease, and metal proteasg and tlese cao be used

alone respectiveþ or in combinations with each other' As the aforementioned thiol

protease, there arc known such as chymopapaiu, papain, bronelain and ficin derived

from plants, and cathepsin and calcium-dependent plotease derived ftom animals' In

addition, as tle aforementioned serine protease, there are known zuch as trypsin antl

cathepsin D, and as the aforementioned acidic proteasg there are known such as pepsin

and ch1'rnotrYPsin.

Furthermo¡e, in the secondary enzymatic treatmenl' for example, an enz¡alatic

reaction is made using ar eîzyûe having hydroxyprolidase activity and prolirase

activity derived Êom Aspergillus. By this reaction, the Hyp-Gly which is not included

in the primary enzymatic treatment product is formed.

As treatment conditions of the secondary enrymalic treatment, for exarnple, 0.01

to 5 weight parts of an erzl'rne per 1 00 weight parts of the primary enzymatio treahent

produot can be used to carry out the t¡eatment at 30 to 65 "C for 1 to 72 hou¡s'

The average molecular weight of the collagen peptide obtained by the above

secondary enzymatic teatnent is favorably in the range of 200 to i 500, more favorably

200 to 900. This secondary enz5nnatic treatrnent makes it the main object to form the

15
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5 diluting the Hyp-Gly with such as physiological saline is used, but, if necessary, the aforementioned
other effective components may further be used. Their concentrations are favorably such that as
aforementioned, the content of the Hyp-Gly will not be less than 1 mmol/L. The dipeptide which is
contained in the malady inhibitor according to the present 10 invention as an essential effective
component is that which has a structure of Hyp-Gly and differs from such as amino acids, dipeptides
having a structure other than Hyp-Gly, and tripeptides and more multivalent peptides where another
amino acid is bonded to the Hyp-Gly. By making the malady inhibitor contain the aforementioned dip
eptide having a structure of Hyp-Gly, excellent malady inhibition effects (effects to inhibit 15 symptoms
of such as osteoporosis, osteoarthritis and pressure ulcer) are displayed.     What is mentioned above
is specifically proved in performance evaluation tests as described in the below-mentioned working
example part. [Joint use with other dipeptides]             There are cases where the malady inhibition
effects of the Hyp-Gly can 20 synergistically be enhanced by jointly using it with other dipeptides.
For example, the malady inhibition effects of the Hyp-Gly can synergistically be enhanced by jointly
using it with Pro-Hyp.       Furthermore, for example, the effects on maladies such as osteoarthritis can
synergistically be enhanced by joint use with Ala-Hyp. 25In order to obtain as the collagen peptide
according to the present invention, for example, a collagen peptide comprising both the Hyp-Gly and
the Pro-Hyp, basically it is enough that only the kind of the enzyme being used in the secondary
enzymatic  treatment is changed in the same method as the two-step enzymatic treatment method
explained about the Hyp-Gly. As such an enzyme, for example, an enzyme having prolidase activity
and hydroxyprolidase activity derived from such as Aspergillus can be cited. 5In the case where the
Hyp-Gly and the Pro-Hyp are jointly used in the malady inhibitor according to the present invention,
preferable ranges of the content ratios of both are such that when the total of both is 100 weight %, the
Hyp-Gly is in the range of 50 to 90 weight %, and the Pro-Hyp is in the range of 10 to 50 weight %. In
addition, in the case where the Hyp-Gly and another dipeptide are jointly used, 10 the content ratio of
the dipeptides to the entirety of the aforementioned malady inhibitor according to the present invention
is, for example, such that the total amount of the dipeptides is favorably a ratio of not less than 0 001
weight part and that more favorably, they are contained in a ratio of not less than 0.01 weight part.
Furthermore, in the case where the malady inhibitor according to the present invention is used by
directly 15 injecting it into a diseased part, the total content of the dipeptides is favorably not less than
10 umol/L.     The synergistic effects by joint use with other dipeptides are hereinafter specifically
explained by citing as examples the above representative symptoms which the malady inhibitor
according to the present invention can inhibit, namely, osteoporosis, 20osteoarthritis and pressure
ulcer. As aforementioned, the osteoporosis is such that the bone absorption is made by osteoclasts,
and as differentiation and activation of the osteoclasts become greater, the bone absorption ratio
becomes higher, while the bone formation is made by osteoblasts, and as differentiation and activation
of the osteoblasts become greater, the bone 
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$ç€ly and is favorably ca¡ried out so that a comparative large peptide among

collagen peptides obtainecl by the primary enzymafrc üeatrent will not excessívely be

hydrolyzed and so that the collagen peptide will fall in the aforementioned average

molecular weight range.

A-fter the socondary en?-.yrlaúc Ûeatment, ttre enzyme needs to be deactivated'

fhe deactivation temperature is, for exarrple, in the range of70 to 10Û 'C.

A hydrolyzate oblained by ihe aforementioned two-step enzymatic featment ol a

fermentation product obtained by the aforementioned two-step enzymatic teatment and

fhe fennentation is a mixtue comprising aîot¡eÌ amino aoid or peptide component

besides the Hyp-Gly. therefore, in the case where the Hyp-Gly or its salt is obtained,

if necessary, fractionation or purification may be carried out. The method for the

&aotionation or purification is not especially limiætt. Ior examplg the fractionation or

purification may be caried out by prior publicly knovrn methods such as ult¡afiltratiorL

various liquid cbromatography (e.g. gel-filtation cbromatography, ion-exchange

cbromatography reversed-phase chromatography' and affinity chromalogaphy), and

methods comprising tleir combinæions. Specificall¡ for examplq the fractionation o¡

purification can be ca¡ried out in the fotlowing way. That is to say, first of all, about 2

{10 mL of the aforemontioned hydroþate or fermentation product are separated into

two, and they aïe sequentially charged into an ion-exohange column (e.g. DEAE

TOYOPEARL 650M column (produced by TOSOH Corporation), SP TOYOPEARL

650M column þroduced by TOSOH Corporalion)), and a void volume fraction eluted

wíth distilied water is recovered, Next, t!.e recovered fraction is charged into a colu¡n

(e.g. SP TOYOPEARL 650M coiumn (produced by TOSOH Corporation), DEAE

TOYOPEARL 650M column (produced by TOSOH Corporation)) having an

ion-exchange groûp reverse to ttle aforementioned ion-exchange cohrmn, and a void

volume ftaction eluted with distilled water is recovered. Ne)<t, this ftaction is charged

into a gei filtration cohrmn (e.g. SEPIIADEX LH-20 coiumn þroduced by Pharmacia

ZJ

25 formation ratio becomes higher. Therefore, the osteoporosis can be inhibited by inhibiting the
differentiation and activation of the osteoclasts and promoting the differentiation and activation of the
osteoblasts. Then, according to the present  inventor's knowledge and findings, the Hyp-Gly and the
Pro-Hyp show the following functions in the differentiation and activation of the osteoclasts and
osteoblasts.     That is to say, first of all, the mechanisms of the differentiation and activation of the
osteoclasts are explained. To begin with, (i) a plurality of precursory osteoclasts 5 fuse together and
differentiate into multinucleate giant cells. An enzyme which catalyzes this differentiation is TRAP
(Tartaric Acid Resistant Acid Phosphatase). Subsequently, (ii) the aforementioned multinucleate giant
cells (osteoclasts) dissolve and decompose bone tissue. In the aforementioned mechanism, the
Hyp-Gly mainly inhibits the (0, and the Pro-Hyp inhibits both of the (i) and (ii). Therefore, it is 10
suggested that by jointly using the Hyp-Gly and the Pro-Hyp, these synergistically act to display more
excellent effects.     In addition, the osteoblasts synthesize and secrete a bone substrate (I type
collagen), and ALP (Alkaline Phosphatase) calcifies this bone substrate into Caio(PO4)6(OH)2
(hydroxyapatite), so that ossification is promoted. Hereupon, the 15 Hyp-Gly promotes the
aforementioned ALP activity, and further, by jointly using it with the Pro-Hyp, the promoting effect of
the Hyp-Gly is promoted by an synergistic effect, so that a promoting effect which is more excellent
than the use of each dipeptide alone can be displayed. The osteoarthritis is graduated into the
following four periods: (i) a cell 20 proliferation period, (ii) a cartilage cell differentiation/maturation
period, (iii) a period of differentiation (degeneration) into hypertrophied cartilage cells, (iv) calcification
and subsequent apotrosis (programmed death of cells). In the (i) and (ii), mainly the Pro-Hyp
contributes to promotion of differentiation into cartilage cells and to its maintenance, and further in the
(ii), the Hyp-Gly adjusts differentiation of precursory 25 articular cartilage cells, catalyzes differentiation
(degeneration) into hypertrophied cartilage cells, and inhibits activity of ALP (Alkaline Phosphatase)
being also a specific marker, so that the transition to the (iii) is inhibited. Hereupon, according to the
present inventor's knowledge and findings, if an Ala-Hyp is also jointly used, then the functions of the
Hyp-Gly in the (ii), namely, the adjustment of differentiation of precursory articular cartilage cells and
the inhibition of activity of ALP, are synergistically enhanced. In this way, it is suggested that by jointly
using the Hyp-Gly 5 and the Pro-Hyp and preferably also jointly using the Ala-Hyp, the degeneration of
cartilage cells is synergistically inhibited, and the expression type of articular cells is maintained, so
that the inhibition of the osteoarthritis is contributed to.       The process of symptoms and healing of
the pressure ulcer is graduated into the following three periods: (i) an inflammation reaction period, (ii)
a proliferation period 10(granulating period) and (iii) a stable period.     That is to say, if skin is
damaged, then in (i) the inflammation reaction period, rupture of tissue and rupture of blood vessels
occur, and hemorrhage occurs locally. However, hemostasis is made by function of such as
coagulation factors in blood and by shrinkage of blood vessels. Next, such as lymphocytes and
monocytes get out of 15 blood vessels as exudates and move to a wound (cell wandering). Hereupon,
the Pro-Hyp displays a function to promote the cell wandering of the lymphocytes and monocytes. The
monocytes become macrophages, and they further release various chemical substances and become
generation sources of the next signals. In addition, collagen fibers in skin dermis are secreted by
endogenous collagenase (e.g. NEM:P-13). 20 Next, in (ii) the proliferation period, the chemical
substances released by activity of the macrophages and a collagen-decomposed fragment peptide
(e.g. Pro-Hyp and Hyp-Gly) formed by the aforementioned endogenous collagenase give stimulations
to gather fibroblasts, so that collagen fibers (collagen: mainly comprising tropocollagen) are formed.
The fibroblasts, capillary vessels and collagen co-operate, exude to a 25 wound, embed a defective
surface, and fuse the wound surface (granulation tissue formation). Hereupon, both of the Pro-Hyp
and the Hyp-Gly synergistically promote collagen synthesis to promote the granulation tissue
formation. Particularly, at the  initial stage of (ii) the proliferation period, mainly the Pro-Hyp displays a
physiological function, and at the lath stage, mninly the Hyp-Gly displays a physiological function. If
granulation tissue is formed, then non-proliferative cells other than a germinal layer move to form one
epithelial cell layer. Then, to under this layer, cells of the germinal 5 layer move and proliferate from a
wound margin to form a multilayered epidermis, so that epidermis formation is completed. Finally, in
the periodthe activity of the fibroblasts reverts to an ordinary one, 
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Co., Ltd.)), and elution is made with a 30 % aqueous methanol solution, so tbat a

taction oonesponding to a position v¿here the Hyp-Gly which is a chemical synthetic

proaluct is eluted is recovered. Às to this ftaction, it is provided to a higb performance

liquid efuomatography (IIPLC) equipped with a reversed-phase column (e-g.

pBondasphere spCiS 300Ä column þroduced by Waters Co.' Ltd.)) to make

ftactionaiion by a linear concentation gradient of a 32 Vo or less aqueous acetonítrile

solution containing 0.1 % tifluoroacetic acid' Then, an Hyp-Gly ftaction recovered is

vacuumlried to solid so tlat a high-purity Hyp-Gly can be obtained.

<Synthesis from amino acid>

Aa Hyp-GIy can be synttresized from ar amino acid.

As methods for the syr.thesis of the Hyp-Gly, there are generally (1) a solid-pbase

synthesis method and (2) a liquid-phase synthesis method (e'g' refer to

JP-A-2003-183298), and in the fonner case, firtler (A) a Fmoo rnethod and @) a Boc

method a¡e lanown. However, the Hp-Gly may be slnthesized by any method.

As an exaople, the solid-phase method is hereinafter explained in detaü.

Ttre synthesis can be car¡ied out by a publicþ torown solid-phøse slntlesis

melhod in which hydrox5proline is fixed onto a supporting polystyrene, and a Fmoc

group or a Boc gtoup is used for protection of an amino group. That is to sa¡ beads of

a polystyrene polymer gel of about 0.1 mm in diameter of which tlre surface is modified

with an amíno group is used as a solid phase, and glycine is bonded þeptide-bonded) to

hydroxyprotine (of which the amino group is protected by the Fmoc

(fluorenyl-methoxy-carbonyl) Soup) by a dehydration reaction using

düsopropylcarbodiimide (DIC) as a condensing agent, ald then the solid phase is weil

washed with a solvent to remove such as residual glycine. Thereafter, the protecting

25 gtoup of the hydroxyproline residue which is bonded to the solid phase is removed

(deprotected), so that the Hyp-Gly can be synthesízed.

<Chemical modiÊcation>

the formation of collagen decreases, the formation amount and the decomposition amount transit to a
stationary state while keeping the balance, so that healing is 10 completed.     The above functions of
the dipeptide which is contained in the collagen peptide according to the present invention is
suggested also from proof of various effects in performance evaluation tests as described in the
below-mentioned working example part. 15[Pro-Hyp]     The above Pro-Hyp has the functions to inhibit
symptoms of such as osteoporosis, osteo arthritis and pressure ulcer not only in the case where the
Pro-Hyp is jointly used with the Hyp-Gly, but also in the case where the Pro-Hyp is used alone.
Hereinafter, this Pro-Hyp is explained in detail. However, since much of its 20 subject matter overlaps
with the above explanation about the Hyp-Gly, different points are mainly explained.     In the Pro-Hyp,
the proline unit and/or the hydroxyproline unit may be chemically modified. Particularly, as to the
hydroxyproline unit, either or both of the carboxyl group and the hydroxyl group may be chemically
modified. 25Thus, in the present specification, when a "dipeptide having a structure of Pro-Hyp" or its
abbreviation "Pro-Hyp" is mentioned, this matter encompasses both a chemically modified one and a
non-chemically-modified one.      In the case where the Pro-Hyp is chemically modified, it can be made
soluble in the range of weak acidity to neutrality, and such as enhancement of compatibility with other
effective components can also be expected. Specifically, as to the a-amino group of the proline
residue, chemical modifications such as polyp eptidylation, 5 succinylation, maleylation, acetylation,
deamination, benzoylation, alkylsulfonylation, arylsulfonylation, dinitrophenylation, trinitrophenylation,
carbamylation, phenylcarbamylation, and thiolation can be cited. As to the a-carboxyl group of the
hydroxyproline residue, chemical modifications such as esterification and amidation can be cited. As to
the hydroxyl group of the hydroxyprolinP residue, chemical 10 modifications such as 0-acetylation can
be cited. Proper chemical modifications may be selected according to such as the kinds of other
effective components.     The ratio in which the aforementioned Pro-Hyp is contained in the malady
inhibitor and further the content of the Pro-Hyp in the case where the malady inhibitor is used by
injection into an articular local part may be the same as the ratio and content 15 mentioned for the
Hyp-Gly.     Similarly to the Hyp-Gly, the aforementioned Pro-Hyp can, for example, obtained by
enzymatically treating collagen or gelatin in two separated steps or being synthesized from amino
acids. As to the chemical modification, publicly known means as mentioned below can be cited. 20The
enzymatic treatment method for obtaining the Pro-Hyp, basically, may be the same method as the
two-step enzymatic treatment method explained about the Hyp-Gly. However, for the secondary
enzymatic treatment, for example, an enzyme having aminopeptidase P and prolidase activity derived
from such as Aspergillus is used. Similarly to the Hyp-Gly, the Pro-Hyp can be synthesized from amino
acids. 25 However, in this case, it is enough to simply replace hydroxyproline with proline, and glycine
with hydroxyproline, in the above-explained method for synthesizing the Hyp-Gly.       As previously
mentioned, the Pro-Hyp may be a chemically modified one. To specific means and treatment
conditions of the chemical modification, conventional chemical modification techniques for peptides
are applied. As to chemical modification of the a-amino group of the prolific residue, for 5 example, the
polypeptidylation can be carried out by a reaction with such as N-carboxylic anhydride, and the
succinylation or maleylation can be carried out by a reaction with such as succinic anhydride or maleic
anhydride near pH 8, and the acetylation can be carried out by a reaction with such as
N-hydroxysuccinimide acetate near neutrality, and the deamination can be carried out by making such
as nitrous acid 10 act, and the benzoylation can be carried out by making such as benzoyl chloride or
benzoic anhydride act, and the allcylsulfonylation or mylsuLfonylation can be carried out by a reaction
with such as benzenesulfonyl chloride, p-toluenesulfonyl chloride, or methanesulfonyl chloride, and the
dinitrophenylation or trinitrophenylation can be carried out by making such as 2,4-dinitrofluorobenzene
or 2,4,6-trinitrobenzenesulfonic 15 acid act, and the carbamylation or phenylcarbamylation can be
carried out by making such as cyanic acid act, and the thiolation can be carried out by making such as
N-acetylhomocystinethiolactone, S-acetylmercaptosuccinic anhydride, thioparaconic acid, or
S-acetylthioitamalic anhydride act. 
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The Hyp-Gly may be a chemically modified one. To specifrc means and

treataent conditions of the chemical modificatioq conventional chemical modification

techniques for peptides are applied.

As to chemical rnodification ofa hydroxyl goup of the hydroxyproline residue,

for example, tÍe O-acetylation can be car¡ied out by making anhydrous aoetic acid act

in water solvetrt or in a non-water solvent.

As to chemical modification of an c¿-carboxJl group of the gþine residue, for

examplg the esterification can be carried out by passing a dry hydrogerì chloride gas

after suspendirg into methanol, and the amidation can be carried out by making suoh as

ca¡bodümide act.

As other specific examples of the chemical modification, chemical modifi.cation

techniques as disclosed in such as JP-B-62-044522 and JP -B-05-079A46 can be applied.

[Malady inhibitor]

The malady inhibitor aocording to the present invention comprises a dipeptide

having a sfucture ofHyp-Gly as an essential effective component. Ás examples ofthe

malady fuhibitor, there ca¡ favorably b6 cited such as osteoporosis inhibitors,

osteoarthritis i¡hibitors and pressure ulcer inhibitors.

The malady i¡hibitor according to the present invention compdses the dipeptide

according to ttre present invention as an effecfive component, and besides, the malady

fuhibito¡ according to the present invention may be that which comprises the dipeptíde

accordíng to tle present invention as an effective component whetein ttre dipeptide is

contained in the collagen peptide according to the present invention. Then, in this oase,

the mode may be not only that t¡e aforementioned malady i¡hibitor comprises an

Hyp-Gly chemically synthesized from an amino acid or an liyp-Gly isolated from a

collagen peptide which is a hydrolyzate of oollagen or gelatin, but also that the

aforementioned malady inhibitor comprises an H1p-Gly left as it is in the form of a

coilagen peptide without isolating an Hyp-Gly from the aforementioned collagen
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As to chemical modification of the a-carboxyl group of the hydroxyproLine 20 residue, for example, the
esterification can be carried out by passing a dry hydrogen chloride gas after suspending into
methanol, and the amidation can be carried out by making such as carbodiimide act.          As to
chemical modification of the hydroxyl group of the hydroxyproline residue, for example, the
0-acetylation can be carried out by making anhydrous acetic acid act 25 in water solvent or in a
non-water solvent.     As other specific examples of the chemical modification, chemical modification
techniques as disclosed in such as JP-B-62-044522 and JP-B-05-079046 can be applied.        As to
details of the malady inhibitor comprising the Pro-Hyp as an effective component, since they are
common to those which are aforementioned about the malady inhibitor comprising the Hyp-Gly as an
effective component, their explanation is omitted. 5[Ala-Hyp]     The above Ala-Hyp has the functions
to inhibit symptoms of such as osteoarthritis not only in the case where the Ala-Hyp is jointly used with
the Hyp-Gly, but also in the case where the Ala-Hyp is used alone.       Hereinafter, this Ala-Hyp is
explained in detail. However, since much of its 10 subject matter overlaps with the above explanations
about the Hyp-Gly and the Pro-Gly, different points are mainly explained.     In the Ala-Hyp, the alanine
unit and/or the hydroxyproline unit may be chemically modified. Particularly, as to the hydroxyproline
unit, either or both of the carboxyl group and the hydroxyl group may be chemically modified. 15Thus,
in the present specification, when a "dipeptide having a structure of Ala-Hyp" or its abbreviation
"Ala-Hyp" is mentioned, this matter encompasses both a chemically modified one and a
non-chemically-modified one. In the case where the Ala-Hyp is chemically modified, it can be made
soluble in the range of weak acidity to neutrality, and such as enhancement of compatibility with 20
other effective components can also be expected. Basically, the same chemical modifications as those
aforementioned about the Pro-Hyp can be made. Specifically, as to the a-amino group of the alanine
residue, the same chemical modifications as those aforementioned about the a-amino group of the
proline residue in the Pro-Hyp can be made. As to the a-amino group and hydroxyl group of the
hydroxyproline 25 residue, the same chemical modifications as those aforementioned about the
a-amino group and hydroxyl group of the hydroxyproline residue in the Pro-Hyp can be made. Proper
chemical modifications may be selected according to such as the kinds of other  effective components.
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peptide. h fhis way, the malady i¡hibitor aocording to tle plesent invention is that

which comprises ihe dipeptide according to the present invention as an ef¡ective

comporctìt, including the mode that an Hyp-Gly left as it is a collagen peptide is made

contained, and it is also possible to jointly use ttrese clípeptides, including the case

where a dipeptide is rued in fhe form of a collagen peptide-

The aforementionetl Hyp-Gly is favorably contained i¡ a ratio of not less than

0.001 weigbt par¡ more favorably not less tåan 0.01 weight part, to the entìrety ofthe

aforeme¡rtioned malady inhibitor according to the present invention. I-n the case ofless

than 0.001 weight par! there is a possibility that the effects of the present invention are

not suff oientþ displaYed.

Furthermoæ, in the case where the matady inhibitor according to Ihe present

ínvention is used by direotly i4jecting it into a diseased par! the content of the

aforeme.ntioned Hyp-Gly is favorably not less tlran 1 mmol./L.

The malady inhibitor according to the present invention may be t¡at obtained by

diiuting the Hlp-Gly with such as physiological saline, and in tlis case, the effects of

the present invention can be suffrcientiy obtained, but other eflective components of

components for drug pleparation may fitly be made contained besides the

aforementioned Hyp-Giy within the (ange not damaging the effects of the present

invention.

The aforementioned other effective components are exemplified by such as

glucosarríne anrvor ifs salts and chond¡oitin sulfate. These can be used alone

respectiveþ or in combinations with each oiher. Above a1l, the glucos¡mine and/or its

salts are favorable since tbey have a function to enhance the malady-iahibiting effect of

ihe Hyp-Gly.

úr addition, peptides or amino acids other than the Hyp-Gly may be contained as

fhe aforementioned other effective components. For example, a peptide having a

comparativeþ iarge molecular weight is usefrrl since, upon such as chronic rheumatic
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The ratio in which the aforementioned Ala-Hyp is contained in the malady inhibitor and further the
content of the Ala-Hyp in the case where the malady inhibitor is used by injection into an articular local
part may be the same as the ratio and content 5 mentioned for the Hyp-Gly.     Similarly to the
Hyp-Gly, the aforementioned Ala-Hyp can, for example, obtained by enzymatically treating collagen or
gelatin in two separated steps or being synthesized from amino acids. As to the chemical modification,
publicly known means as mentioned below can be cited. 10The enzymatic treatment method for
obtaining the Ala-Hyp, basically, may be the same method as the two-step enzymatic treatment
method explained about the Hyp-Gly. However, for the secondary enzymatic treatment, for example,
an enzyme having proteinase activity and hydroxyprolirase activity derived from such as Aspergillus is
used. 15Similarly to the Hyp-Gly, the Ala-Hyp can be synthesized from amino acids. However, in this
case, it is enough to simply replace hydroxyproline with alathne, and glycine with hydroxyproline, in
the above-explained method for synthesizing the Hyp-Gly. As previously mentioned, the Ala-Hyp may
be a chemically modified one. To 20 specific means and treatment conditions of the chemical
modification, conventional chemical modification techniques for peptides are applied. As to the
a-amino group of the alanine residue, the same chemical modifications as those aforementioned about
the a-amino group of the proline residue in the Pro-Hyp may be made. As to the a-amino group and
hydroxyl group of the hydroxyproline residue, the same chemical 25 modifications as those
aforementioned about the a-amino group and hydroxyl group of the hydroxyproline residue in the
Pro-Hyp may be made. As to details of the malady inhibitor comprising the Ala-Hyp as an effective
component, since they are common to those which are aforementioned about the malady inhibitor
comprising the Hyp-Gly as an effective component their explanation is omitted. 5 Working Examples
Hereinafter, the present invention is more specifically illustrated by performance evaluation tests of the
dipeptide according to the present invention or the collagen peptide comprising this dipeptide and by
examples of compositions of malady inhibitors comprising the aforementioned dip eptide as an
effective component. However, the 10 present invention is not limited to them. Hereinafter, for
convenience, the unit "parts by weight" may be simply referred to as "parts" and the unit "% by weight"
may be simply referred to as [Dipeptides] 15<Example 1> An Hyp-Gly was synthesized by the
aforementioned solid-phase method.     That is to say, beads of a polystyrene polymer gel of about 0.1
mm in diameter of which the surface was modified with an amino group were used as a solid phase,
and 45 parts of glycine was bonded (peptide-bonded) to 45 parts of hydroxyproline (of which 20 the
amino group was protected by the Fmoc (fluorenyl-methoxy-carbonyl) group) by a dehydration
reaction using 10 parts of diisopropylcarbodiimide (DIC) as a condensing agent, and then the solid
phase was well washed with a solvent (ethyl alcohol) to remove such as residual glycine. Thereafter,
the protecting group of the hydroxyproline residue which was bonded to the solid phase was removed
(deprotected) 25 by maceration of trifiuoroacetic acid, so that an Hyp-Gly was synthesized.     For this
dipeptide synthesis, a Liberty peptide synthesis system (produced by CEM) was used. 
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arthritis, it has an effect to relax ilflammafion of bone ot cartilage tissue by oral

immrmotolerance mechanism. In order for the peptides or amino acids other than the

Hyp-Gly to be made contained, for examplg collagen or gelafin is hydtolyzed to obtain

a collagen peptide containing the IIyp-GIy, and then tåis collagen peptide is used

intactly without isolating the Hyp-Gly tlereûom.

Furihermo¡e, as tle afotementioned other effective compotrents, suoh as calcium

or saccha¡ide rearrallgement hosperidin can be used for the puqlose of promotion of

booe salt depositiorq and such as vítamin C oan also be used for the purpose of such as

promotion of qfnth€sis and deposition of collagen.

As the aßorìnt of tbo aforementioned other effective components, they may be

used favorably in a ratio of 0.001 to 20 weight parts, more favorabiy Û.01 to 20 weigþt

parts, to the entirety of the malady inhibitor. Particularly, the a¡nount of the

glucosamine and/or its salts is favòrably in a ratio of5 to 15 weight parts to the entirety

of the malady i¡hibitor. In the case of less than 5 weight pars, there is a possibility

that the effect of enhancing the effects of the Hyp-Gly is not sufñciently displayed. In

the case of more than 15 weight parts, there is a possibility of excessive ingestion since

they are discharged into u¡ine or excrement.

As the components for drug prepatation, for example, forming materials such as

crystalline cellulose can be used, and an appropriate amount may be set according to the

fomr.

Exampies of modes for using the malady i¡bibitor according to tle present

invention inolude modes such as ingestion by oral adminisftation and direct injection

into tliseased parts. The Hyp-Gly is rapidly absorbed in an intestine and is üttle

decomposed into an:ríno acids. Therefore, the ingestion by oral administration is

favorable.

In the case of the oral adminishation, by prior publicly known methods, a mixtue

of the H1p-Gly with the aforementioned other effective components or the

15
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<Example 2> A mixture of the Hyp-Gly of Example 1 and the below-mentioned Pro-Hyp of Referential
Example 1-1 in a ratio of 1: 1 (based on weight) was taken as Example 2. <Example 3> 5A mixture of
the Hyp-Gly of Example 1, the below-mentioned Pro-flyp of Referential Example 1-1 and the
below-mentioned Ala-Hyp of Referential Example 1-2 in a ratio of 1 : 1 : 1 (based on weight) was
taken as Example 3. <Referential Example 1-1> A Pro-Hyp was synthesized in the same way as of the
above synthesis method of 10 the Flyp-Gly except that the hydroxyproline was replaced with proline,
and the glycine was replaced with hydroxyproline. The resultant Pro-Hyp was taken as Referential
Example 1-1. <Referential Example 1-2> An Ala-Hyp was synthesized in the same way as of the
above synthesis method of 15 the Hyp-Gly except that the hydroxyproline was replaced with alanine,
and the glycine was replaced with hydroxyproline. The resultant Ala-Hyp was taken as Referential
Example 1-2. <Comparative Example 1> A Leu-Hyp was synthesized in the same way as of the above
synthesis method of 20 the Hyp-Gly except that the hydroxyproline was replaced with leucine, and the
glycine was replaced with hydroxyproline. The resultant Leu-Hyp was taken as Comparative Example
I. <Comparative Example 2>          A Phe-Hyp was synthesized in the same way as of the above
synthesis method of 25 the Hyp-Gly except that the hydroxyproline was replaced with phenylalanine,
and the glycine was replaced with hydroxyproline. The resultant Phe-Hyp was taken as Comparative
Example 2.  <Comparative Example 3>     An Ser-Hyp was synthesized in the same way as of the
above synthesis method of the Hyp-Gly except that the hydroxyproline was replaced with serine, and
the glycine was replaced with hydroxyproline. The resultant Ser-Hyp was taken as Comparative 5
Example 3. [Tripeptide] <Comparative Example 4>     A Pro-Hyp-Gly was synthesized in the same way
as of the above synthesis method of the Hyp-Gly except that the hydroxyproline was replaced with
proline, and 
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aforementioned componetrls for drug preparation can be forrned into tablets by tablet

molding and besides, into any form óf such as solid clrugs (e'g. granules, powders,

oapsr:les), liquid drugs (e.g. solutions, suspensions, emulsions), and fteeze dry drugs.

ln the case of the direct injection into diseased pats, a material obtaiaed by

diluting the Hyp-Gly with such as physíological saline is used, bul if necessary, the

aforementioned other effective components may firrther be used. Their concenuations

are favorably such that as aforementioned, the content of the Hyp-Gly will not be less

than I mmoVl.

The dipeptide which is contained in the malady inhibitor according to the plesent

invention as an essential effective component is that whioh has a struoture of Hyp-Gly

a¡d differs ûom such as amino acids, dipeptides having a structwe otåer than Hyp-Gly,

aad tripeptides ãnd mote multivalent peptides where another omino asid is bonded to

the Hyp-Gly. By making the malady inhibitor contain the aforementioned dipeptide

having a stucture of Hyp-Gly, excellent malady hhibition effects (effects to inhibit

syu, ptoms of zuch as osteoporosis, osteoarthritis and pressure ulcer) are displayed'

What is mentioned above is specifically proved in performance evaluation tests as

described in the below-mentioned working example part.

[Joint use with ot]rer dipeptidesl

There are cases where the malady i¡hibition effects of the I{yp-GIy can

synergistically be enharced by jointly using it witl other clipeptides'

For exampie, the malady inhibition effects of the Hyp-Gly can synergistically be

enhanced by jointly using it with Pro-Hyp.

Furthenaore, for example, tle eflects on maladies such as osteoartfuitis can

synergisticatly be enhanced by joint use with Ala-Hyp.

In order to obtain as the collagen peptide according to the p¡esent invention, for

example, a collagen peptide comprising both the Hyp-Gly and the Pro-Hyp, basically it

is enough that only tTe kind of lhe enz5mre þsing used in the secondary enrymaftc

15
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10 the glycine was replaced with the Hyp-Gly synthesized in Example 1. The resultant Pro-Hyp-Gly
was taken as Comparative Example 4. [Amino acids] <Comparative Examples 5 and 6>          Proline
being an amino acid was taken as Comparative Example 5, and 15 hydroxyproline was taken as
Comparative Example 6. [Collagen peptides] <Example 4>          A pig skin-derived collagen peptide
(PC) containing an Hyp-Gly was obtained by 20 the following method and taken as Example 4. An
amount of 1 kg of gelatin (I type collagen) being a heat-degenerated product of a pig skin-derived
collagen was dissolved into 4 L of 75 C warm water, and its temperature was adjusted to 60 C, and
thereafter as a primary reaction, 10 g of yellow Aspergillus-derived protease was added, and the
system was kept at a pH of 5.0 to 6.0 25 and a temperature of 45 to 55 C for 120 minutes, thereby
carrying out an enzymatic hydrolysis treatment. Next, as a secondary enzymatic reaction, an
Aspergillus oryzae-extracted enzyme having hydroxyprolidase activity was added so as to be 1.5 %  in
end concentration, so that the material was made soluble. Thereafter, the material was reacted at 50
C for 6 hours. After the reaction, the reaction liquid was subjected to heat treatment at 100 C for 10
minutes and then cooled to 60 C and then filtered with active carbon and a filtration assistant
(diatomite), and the resultant mother liquor 5 was subjected to high-temperature sterilization treatment
at 120 C for 3 seconds. Then, the sterilized mother liquor was spray-dried, so that a pig skin-derived
collagen peptide (PC) was obtained.     This PC was subjected to thin-layer chromatography (TLC).
That is to say, 10 i.tg of the water-solubilized PC was dropped (spot origin) onto a TLC plate (trade
name: 10 "Cellulose F", produced by Merck) and dried and then eluted with a solvent (n-butanol :
acetic acid : water = 4 : 1: 2). This plate was air-dried and then sprayed with an isatin-zinc acetate
color former (prepared by dissolving 1 g of isatin and 1.5 g of zinc acetate into 100 raL of isopropanol
under heating and, after cooling, adding 1 nil of acetic acid), thereby confirming that the RI value
{[distance from spot original to 15 colored spoW[distance from spot ori  *nal to solvent-eluted front]) of
the blue spot of the above-obtained PC consisted with the Rf value of the blue spot of the Hyp-Gly
among the Hyp-Gly and the Pro-Hyp which were internal markers spotted to the same plate, in other
words, this PC contained the Hyp-Gly. Incidentally, the sum (Y) of sequences of the Hyp-Gly being
contained in a pig 20 skin-derived I type collagen (weight (X) g) of which the amino acid sequence was
already known was counted, and the theoretical content of the Hyp-Gly in the entirety of the I type
collagen was determined from the following formula, so that it was 20.0 weight %.       ((Number (Y) of
Hyp-Gly) x (weight (molecular weight) of Hyp-Gly))/(weight (X) of 25 all sequences)     From the above,
it follows that the aforementioned PC contains the Hyp-Gly theoretically in a ratio of 20.0 weight % at
the maximum.  
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treahlef,t is changed in tle same method as the two-step enzymatic toeafment method

explained about ttre Hyp-Gly. As such an erz¡¡me, for example, an erzyme having

prolidase activity and hydroxyprolidase activity derived ftom such as Aspergillus can be

cited.

In the case where the Hyp-Gly and the Pro-Hyp are jointly used in the malady

i¡hibitor according to the present invention, preferable ranges of fhe conteût latios of

botft are such that when fhe total of both is I 00 weight %" the Hyp-Gly is in the raoge of

50 to 90 weight %, and the Pro-Hyp is in the mnge of 10 to 50 weigbt %'

In addition, in the case where the H1p-Gty and another dipeptide arejointly used,

tbe content ratio of the dipeptides to the enti-rety ofthe aforementioned malady inhibitor

according to the present invention is, for example, such that the total amount of the

dipeptides is favorably a ratio ofnot less than 0.001 weight part and that more favorably,

they are contaí-ned in a ratio ofnot less than 0.01 weight part. Furthermore, in Ître case

where the malady inhibitor according to the present invention is used by dírectly

injecting ít into a diseased part, the total content of the dipeptides is füvorably not less

thær 10 ¡rmol-Il-.

The synergistic effects by joint use with other dipeptides a¡e hereinafrer

specifioally explained by citing as examples the above representative s¡alptoms which

the malady inhib¡1e1 ass¡¡ding to the present invention can i¡hibit, namely, osteoporosis,

osteoartbritis and pressure ulcer.

As aforementioned, the osteoporosis is such that tåe bone absorption is made by

osteociasts, and as differentiation and activation of the osteoclasts become greater, the

bone absorption ratio becomes higher, while the bone fonnatìon is made by osteoblasts,

and as differentiation and activation of the osteoblasts become greater, the bone

for¡nation ratio becomes higher. Therefore, the osteoporosis can be bhibited by

i¡hibiting the differentiation and activation of the osteoclasts and promoting the

differentiation and aotivation of the osteoblasts. Then, according to the present

15

25

<Example 5>     A fish scale-derived collagen peptide (PC) containing an Hyp-GIy was obtained in the
same way as of the aforementioned production of the PC except that a fish scale-derived gelatin was
used. It was taken as Example 5. 5This PC was analyzed by TLC in the same way as of the
aforementioned case of the PC. As a result, the presence of an Hyp-Gly was confirmed.
Incidentally, the sum (Y) of sequences of the Hyp-Gly being contained in a fish scale-derived I type
collagen (weight (X) g) of which the amino acid sequence was already known was counted, and the
theoretical content of the Hyp-Gly in the entirety 10 of the I type collagen was determined from the
following formula, so that it was 23.5 weight %. ((Number (Y) of Hyp-Gly) x (weight (molecular weight)
of Hyp-Gly))/(weight p() of all sequences)             From the above, it follows that the aforementioned
FC contains the Hyp-Gly 15 theoretically in a ratio of 23.5 weight % at the maximum. <Example 6>
A pig skin-derived collagen peptide (PC-C?) containing an Hyp-Gly was obtained by the following
method and taken as Example 6. An amount of 1 kg of gelatin (I type collagen) being a
heat-degenerated product 20 of a pig skin-derived collagen was dissolved into 4 L of 20 mM Tris-HCI
buffer (pH 7.5) while heated and then cooled to 40 C, and thereafter as a primary enzymatic reaction,
1 g of collagenase (Collagenase N2, produced by Nitta Gelatin, Inc.) was added, and the system was
kept at a pH of 7.0 to 7.8 and a temperature of 40 C for 24 hours, thereby carrying out an enzymatic
decomposition treatment. Next, as a 25 secondary enzymatic reaction, an Aspergillus niger-extracted
enzyme having hydroxyprolidase activity was added to the resultant reaction liquid so as to be 1.0 %
in end concentration, so that the material was made soluble. Thereafter, the material was  reacted at
pH 4.0 and 50 C for 6 hours. After the reaction, the reaction liquid was subjected to heat treatment at
100 C for 10 minutes and then cooled to 60 C and then filtered with active carbon and a filtration
assistant (diatomite), and the resultant mother liquor was subjected to high-temperature sterilization
treatment at 120 C for 3 seconds. 5 Then, the sterilized mother liquor was spray-dried, so that a
PC-CP was obtained.     In addition, this PC-CP was analyzed by TLC in the same way as of the
aforementioned case of the PC. As a result, the presence of an Hyp-Gly was confirmed. Incidentally,
the sum (Y) of sequences of the Hyp-Gly being contained in a pig 10 skin-derived I type collagen
(weight (X) g) of which the amino acid sequence was already known was counted, and the theoretical
content of the Hyp-Gly in the entirety of the I type collagen was determined from the following formula,
so that it was 20.0 weight %. 
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inventor's knowledge and findings, the Hyp-Gly anri the Pro-Hyp show the following

functions in the differentiation and activation ofthe osteoclasts and osteoblasts'

That is to say, first of all, the mecbanisms of the differentiation and activation of

the osteoolasts are explained. To begin with, (i) a plurality of precursory osteoclasts

fuse together a¡d differentiafe i¡Éo multinucleate giant cells. A¡ enzyme whioh

catalyzes ihis differentiation is TRAP (Ta¡taric Acid Resistant Acid Phosphatase).

subsequently, Qi) the aforementioned multinucieate giant cells (osteoclasts) dissolve

and decornpose bone tissue. In the aforementioned mechanism, the H1p-Gly mainly

i¡hibits tle (i), and the Pro-Hyp inhibits both of the (i) and (ü). Therefore, it is

suggested tlat by jointly using the Hyp-Gly and the Pro-Hyp, these synergistically act Ûo

display more excellent effects.

In additioru the osteoblasts syffhesize and secrete a bone substrate (I type

collagoÐ, atrd ALP (Alkaline Phosphatase) catcifies this bone substrate into

Caro(PO¿)e(oÐz (hydroxyapæitÐ, so that ossification ís promoted' Hereupoo, 1tre

Hyp-Gly promotes the aforementioned ALP aotivity, and firther, by jointiy using it with

the Pro-Hyp, the promoting effect of the Hyp-GIy is promoted by an synergistic effect,

so tlat a promoting eff'ect vrhich is more excellent than the use of eaoh dipeptide alone

can be displayed.

The osteoarth¡itis is graduated into the following four periods: (i) a ceil

proliferation period, (ü) a carú1age cell differentiation/maturation period, (iü) a period

of differentiation (degeneration) into hlpertrophied cattilage cells, (iv) calcifrcation and

subsequent apotrosis (programmed death of cells). In the (i) and (íi), mainly the

pro-Hyp contributes to promotion of differentiation into cartilage cells and to its

maintenance, and ñrther in the (ü), the Hyp-Gly adjusts differentiation of precursory

a¡ticular cartilage cells, catalyzes differentiation (degeneration) irÍo hypertrophied

cartilage cells, and i¡hibits activity of AJ-P (Alkaline Phosphatase) being also a specific

marker, so that the tansition to the (iü) is inhibited. Hereupon, according to the

15
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((Number (Y) of Hyp-Gly) x (weight (molecular weight) of Hyp-Gly))/(weight (X) of 15 all sequences)
From the above, it follows that the aforementioned PC-CP contains the Hyp-Gly theoretically in a ratio
of 20.0 weight % at the maximum. <Example 7>           A pig skin-derived collagen peptide (PC-PH)
containing an Hyp-Gly and a 20 Pro-Hyp was obtained by the following method and taken as Example
7. An amount of 1 kg of gelatin (I type collagen) being a heat-degenerated product of a pig
skin-derived collagen was dissolved into 4 L of 75 C warm water, and its temperature was adjusted to
60 C, and thereafter as a primary enzymatic reaction, 10 g of yellow Aspergillus-derived protease was
added, and the system was kept at a pH of 25 5.0 to 6.0 and a temperature of 45 to 55 C for 120
minutes, thereby carrying out an enzymatic hydrolysis treatment. Next, as a secondary enzymatic
reaction, an Aspergillus niger-extracted enzyme having prolidase activity and hydroxyprolidase
activity was added so as to be 1.5 % in end concentration, so that the material was made soluble.
Thereafter, the material was reacted at a pH of 4.5 to 5.5 and a temperature of 45 to 50 C for 6 hours.
After the reaction, the reaction liquid was subjected to heat treatment at 100 C for 10 minutes and then
cooled to 60 C and then filtered with 5 active carbon and a filtration assistant (diatomite), and the
resultant mother liquor was subjected to high-temperature sterilization treatment at 120 C for 3
seconds. Then, the sterilized mother liquor was spray-dried, so that a PC-PH was obtained.     In
addition, this PC-PH was analyzed by TLC in the same way as of the aforementioned case of the PC.
As a result, the RI value of the blue spot of the PC-PH 10 consisted with the RI value of the blue spot
of each of the Hyp-Gly and the Pro-Hyp, so that it was confirmed that the PC-PH contained both of the
Hyp-Gly and the Pro-Hyp. <Comparative Example 7>        A collagen peptide (PC-CP-Cont) containing
neither Hyp-Gly nor Pro-Hyp was obtained by carrying out only the primary enzymatic reaction in the
aforementioned 15 production of the PC-CP and taken as Comparative Example 7.      That is to say,
1 kg of gelatin (I type collagen) being a heat-degenerated product of a pig skin-derived collagen was
dissolved into 4 L of 20 mM Tris-HC1 buffer (pH 7.5) while heated and then cooled to 40 C, and
thereafter as a primary enzymatic reaction, 1 g of collagenase (Collagenase N2, produced by Nitta
Gelatin, Inc.) was 20 added, and the system was kept at a pH of 7.0 to 7.8 and a temperature of 40 C
for 24 hours, thereby carrying out an enzymatic decomposition treatment. Next, a solution obtained by
the enzymatic hydrolysis treatment was subjected to heat treatment at 100 C for 10 minutes and then
cooled to 60 C and then filtered with active carbon and a filtration assistant (diatomite), and the
resultant mother liquor was subjected to 25 high-temperature sterilization treatment at 120 C for 3
seconds. Then, the sterilized mother liquor was spray-dried, so that a PC-CP-Cont was obtained. In
addition, this PC-CP-Cont was analyzed by TLC in the same way as of the  aforementioned case of
the PC. As a result, the presence of any of the Hyp-Gly and the Pro-Hyp could not be confirmed.
[Performance evaluation tests] 
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prcsent inventor's knowledge and findings, if an Ala-Hyp is also joíntly usd tien the

firnctiors of tle Hyp-Gly ín the (iÐ, namely, the adjusûlent of differentiation of

piecursory articular cartilage cells and the i¡hibition of activity of ALB are

synergistically enhanced. In this way, it is suggeskd tlat by jointly using the Hyp-Gly

and the Pro-Hyp and preferabty also jointþ using tÍe AIa-Hyp, 1tre degeneration of

cartilage cells is synergisticaliy i¡hibite4 and the. expression ty¡ro of articular cells is

maintained, so llat the i¡hibition of the osteoarthritis is contributed to'

The process of symptoms and healing of tle pressure ulcer is graduated into the

following three periods: (i) an inflasunation reaction period, (ii) a proliferation penod

(grarulating period) and (üi) a stable period.

Thatistosay,ifskinisdamaged,thenin(i)tÏei¡flammationreactionperiod,

rupt[e of tissue and ruphue of blood vessels occur, and hemorrhage occurs localiy.

However, hemostasis is made by fimction of such as coagulation factors i¡ blood and by

sbrinkage of blood vessels. Next, suoh as lymphocl'tes and monooytes get out of

blood vessels as exudates aj1d move to a wound (cell wandering)' Hereupon, the

Pro-H1p displays a funotion to promote the cell wandering of the llmphocytes and

monocytes. The monocytes become macrophages, alld they fiJTther release various

chenioal substa¡ces and become generation sources of the next signals, In addition,

collagen fibers in skin flsrmi5 ars 5ecreted by endogenous coliagenase (e'g' MMP-13)'

Next, in (ü) the proiiferation perio4 the chemical substances feleased by activity

of the macrophages and a collagen-decomposed fragment peptide (e'g' Pro-Hyp and

Hyp-G19 formed by the afo¡ementioned endogenous collagenase give stimulations to

gather fibrobiasts, so that collagen fibers (collagen: maioly comprising tropocollagen)

are formetl, The fibroblasts, capillary vessels anal collagen co-operatq exude to a

wound, embed a defective surface, and fuse the wound suface (granÙlation tissue

formation). Hereupon, bofh of the Pro-Hyp and the Hyp-Gly synergisticaily promote

collagen synthesis to promote the granulation tissue formation. ParticularlS af the

5Details of performance evaluation tests for the above dipeptides, tripeptide, amino acids and collagen
peptides of Examples 1 to 7, Referential Examples 1-1 and 1-2 and Comparative Examples 1 to 7 are
shown below. <Evaluation test 1-1: inhibition of differentiation and activation of osteoclasts> The
evaluation was carried out in accordance with Kobayashi Y. et al.'s osteoclast 10 differentiation culture
method [J. Bone Miner. Metab. (2004) 22: p. 318-328].     That is to say, the Hyp-Gly and a 1: 1
mixture of the Hyp-Gly and the Pro-Hyp were used, and each of them was added to a primary mouse
bone marrow cell culture liquid so as to be 625 p.M in end concentration. After 6 days from the culture,
each inhibition activity of tartaric acid resistant acid phosphatase (TRAP) being a marker 15 enzyme
was examined. In the same way, the TRAP inhibition activity when using the other dipeptides
(Pro-Hyp, Ala-Hyp, Leu-Hyp, Phe-Hyp, Ser-Hyp), the Iripeptide (Pro-Hyp-Gly) and the amino acids
(Pro, Hyp) was examined. Furthermore, as a control, the TRAP inhibition activity when adding no
peptide (blank) was also examined. 20In addition, the degree of inhibition of differentiation and
activation of osteoclasts by the various peptides and amino acids was evaluated by the following Pit
assay. That is to say, the Pit assay where osteoclasts were cultured on odontoblast pieces was carried
out in accordance with Kakudo S, et al. (1996). J. Bone Miner. Metab. 14: 129-136, specifically, as
follows. 25Precursory cells of osteoclasts derived from young mouse intestinal bone were
freeze-preserved at -80 C together with a bone marrow stroma cells-containing suspension in the
presence of 10 % DMSO, thereby making matured osteoclasts extinct.      These cells of 2.0 x 105 in
number were seeded into each well of a 96-well plate where dentin slices were set, and each peptide
to be tested was added to the culture liquid, and culture was carried out at 37 C in 5 % CO2 for about
1 week. Thereafter, cells were removed from the dentin slices by a silicon-made rubber POLICEMAN,
and 5 then the dentin slices were dyed with an acid hematoxylin solution for several minutes.
Hereupon, the number of TRAP dyeing positive multinucleate giant cells (osteoclasts) was counted by
the TRAP dyeing, and the number relative to the number of cells in the control (blank) was calculated.
Thereafter, the Pit number (number of absorption pits) by osteoclasts was counted under a
microscope, and the degree of inhibition of activity 10 of osteoclasts by each peptide to be tested was
indicated by the ratio relative to the blank (control). The results are shown in Table 1.  0 > `-' 4-, 4-11-
0. (C 0 -.0 4- 03 a 0 CC M C I001 
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initial stage of (ü) the proliferation period" mainly the Pro-Hyp displays a physioiogical

function, and at the late stage, mainly the Hyp-Gly displays a physiological flruction'

If granulation tissue is fon¡e4 tlen non-proliferative cells other than a gerrrinal layer

move to form one epitheliai cell layer. Ther¡ to rmder this layer, cells of the germinal

layer move and proliferate ftom a wound margin to form a multilayered epidermis, so

that epidennis formation is completed.

Finally, in the period (üi), the aotívity of the fibroblasts reverts to an ordinary one,

the formation of collagen decreases, the formation amount anfl the decomposition

amount tuansit to a stationary state while keeping the balaoce, so that healing is

completed.

The above frmctions of the dipeptide which is contained in the collagen peptide

accorcling to 1tre present hvention is suggested also ftom proof of various effects in

perfomrance evaluation tests as described in the below-mentioned working example

pâfL

[Pro-Hyp]

The above Pro-H¡p has the fimctio¡s to i¡hibit symptoms of such as osteopo¡osis,

osteoarth¡itis and pressure ulcer not only in the case where the Pro-Hyp is jointly used

with the Hyp-Gty, but also in the case where the Pro-Hyp is used alone'

Hereinafter, this Pro-Hyp is explained in detail. However, since much of its

subject matter overþs with the above explanation about the Hyp-Gly, different points

are mainly explaioed.

In the Pro-Hyp, the proli:re unit and./or the hydroryproline unit may be chemically

modiJied. Particularly, as to the hydroryproline unit, eittrer or both of the carboxyl

group and the hydroxyl group may be chernically modified.

Thus, in fhe present specification, when a "dipeptide having a sk'ucture of

Pro-Hyp" or ils abbreviation "Pro-HlP" is mentioned, this matte¡ encompasses both a

chemioally modified one and a non-chønically-modified one.

20
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In the oase where the Pro-Hyp is chemically modified, it can be made soluble in

tle range of weak acidity to neùbality, and such as enhancemeot of oompatibility with

otlrer effective compoflents can also be expecæd. Specifically, as to the ø-amino

group of the proline residue, chemical morlificatiors such as poþeptidylation,

succioylatiorL maleflation, aanLylalion, deaminatioû benzoylation, alþlsulfonylatio4

arylsulfonylation, dinitrophenylation, trinitophenylation, carbamylation

phenylcarbamylation, and. thiolation can be cited' As to the ct-carboxyl group of the

hydroxyproline residue, ohemical moclífications zuch as èsterification and amidation can

be ciæd. As to the hydroxyl group of the hydroxlproline residue, chemical

modific¿tions such as o,acetylation can be cited. Proper chemical modifications nay

be selected according to such as the kinds of other effectivs components'

The ratio in which tåe aforementioned Pro-Hyp is contained in the malady

inhibitor and fijl1he¡ the content of the Pro-Hyp i:¡ the case where tlre malady fuhibitor

is used by injection into an articular local part may be the sarne as the ratio and content

mentioned for fhe Hyp-Gly.

Similarly to the Hyp-Gly, the aforementioned Pro-Hyp can, for example, obtained

by en:,ymatically freating collagen or gelatin ín two separated steps or being synthesûed

ûom amino acids. As to the chemical modìfication, publicþ krown mea¡s as

mentioned below can be cited.

The enzyriatic treat¡nent method for obtaining ttre Pm-H1p, basically, may be the

same metlod as the two-step enzymatic tueatment method explained about the Hyp-Gly'

However, for the seconda¡y enzpatic treatrent, for exarnple, an enzlme having

aminopeptidase P and prolidase activity derived ftom such as Aspergillus is used'

Similarly to the Hyp-Gi¡ the Pro-Hyp can be synthesìzed ftom amino acids'

However, in this case, it is enough to simply replace hydroxjryroline with proline, and

glycine with hydroxyproüne, in the above-explained method for synthesizing the

Hyp-Gly.

25

aS T6   **9 *1.1 ELT-68 31F 101 11*86 1054 1.1*16 OZ*611 *6 P1P1 .,.... >0--  +j rci,` 0 44 0 L'
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As previously mentione{ the Pro-Hyp øay be a chemically modifietl one' To

specifio means atrd teâtnent conditions of the chenical modification, conventional

chemical modification tecbniques for peptides are applied'

As to che.mical modification of the ø-¡mino group of the proline residue, for

example, fhe polypeptidylation can be carried out by a reaction with such as

N-carboxyüc anhydride and the succinylæion or maleylation can be canied out by a

reaction with suoh as succinic anhydride or maleic a¡hycl¡ide near pH 8, and the

aoetylation can be carried out by a reaction with such as N-hydroxysuccinimide acelate

near neutrality, and the deanrination c¿n be carried out by makiog such as nitrous acid

act, a¡d the benzoylation can be catried out by making such as benzoyl chloride or

berøoic anhydride ac! and the a]þtsulfonylation or arylsuJfonylation can be oa¡¡ied out

by a reaction with such as benzenesulfonyi chloride, p-toluenesulfonyl cbloride, or

methanesulfonyl chloride, aad the dinifophenylation or trirìtophenylation can be

carried out by making such as 2,4-dinitrofluorobenzene or 2,4,6-tinitobenzenesulfonic

acíd àcI" and the carbamylation or phenytcarbamylation can be carried out by making

such as cya¡jc acid ac! and the thiolation can be car¡ied out by making such as

N-acetylhomocystinethiolactone, s-acetylmercaptosuccinic anhydride, thioparaconic

acid, or S-acetylthioitamalic anhydride act.

As to chemical modification of the a-carboxyl group of the hydroryproline

resiilue, for example, the este¡ification can be carded out by passing a dry hydrogen

chloride gas after suspending into methanol, and the amidation can be ca:ried out by

making such as carbodiimide act.

As to chemical modifrcation of the hytlroxyl group of the hyclroxyproline residue,

for example, the o-acetylation can be carried out by making anhydrous acetic acid act

il water solvent ot in a non-water solvent.

As olher specific exampies of the chemical modification, chemical modification

techniques as clisclosed in such as JP-B-62-044522 and JP-B-05-079046 can be applied'

20

I9

It*01.1 8327 11621 01-*16 11.*811. 69*SZ1 *EL*L11.  C Le _g 13_  tg t g l) - 2 0 tj C I- -- -  0 0 CL ..0
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As to details of the malady i¡hibitor comprising the Pro-Hyp as an effective

component, since they are common to those which are aforementioned about fhe malady

inhibitü comprising the Hyp-Gly as an effective c.omponent, their explanation is

omitted.

lAla-Hypl

Tho above Ala-Hyp has the fi¡nctions to inhibit symptoms of such as osteoarth¡itis

not only in the case where the Aia-Hyp is jointly used with the H1p-Gly, but also in tbe

case where tleAla-Hyp is used alone'

Hereinafre¡,thisAla-Hlpisexplainedindetail'However,sincemuchofits

subject matter overlaps with tåe alove explanations about the Hyp-Gly and the Pro-Gly'

different points are mainly explained'

[r the Ala-Hyp, the alanine unit and/or the hyclroxyprotine unit may be chemioally

modified. Particularly, as to the hydmxyproline usit, either or both of fhe cafboxyl

group and the hydroxyl group may be chemically modified'

Thus, in the present speciñcation, when a "dipeptide having a structuÌe of

Ala-Hyp" of its abbreviation ,'Ala-Hyp" is mentioned" ttris matte¡ encompasses both a

chemically modified one and a non-chemically-modified one'

In ihe case where the Aia.Hyp is chemically modified, it can be made soluble in

the range of weak acidity to neutraiity, and zuch as enhancement of compatibility with

other efflective tomponents can also be expected' Basically, the same cbemical

modifications as those aforementioned about the Pro-Hyp can be made. Specifically'

as to the cl-amino group of 1Àe alanine residue, the same chemical modifications as

those aforementioned about the c¿-amino group of the proline residue in the Pro-Hyp

can be made. As to the cr-amino group and hydroxyl group of the hydroxyprolìne

resirlue, the same chemical modifications as ihose aforementioned about the cx-amino

group and hydroxyl group of the hydrox¡rproüne resìdue in the Pro-Hyp can be made'

Proper chemical modifications may be selected according to zuch as the kinds of other

15

20

25
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9 1.*611 996 9171E601 11944 126 4*   AIOAAH  (RYP-0IY)-1-(Pro -Nye)! dAH-Oid dAH-elv dAH -nal
OAH 011-AeS Pro-Rye-01y Old OAH  101) 10-       
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effeøtive components.

The ratio in which the aforementioned Ala-Hyp is containod in the malady

inhibitor and fi:rther the content of the Ala-Hyp ín the case where the aalady hbibitor

is used by injection into an articular locai part may be the same as the ratio and content

mentioned fo¡ the Hyp-GIy.

Sinilarly to the Hyp-Gly, the aforementioned Ala'Hyp can' for example, obtained

by enzymatically tueating collagen or gelatin in two separated steps or being synthesizecl

from amino acids. As to the chemical modification, publicþ lnown means a¡t

mentioned below can be oited.

The enzymatic teatoenl method for obtaining the AJa-Hyp, basically, may be the

same method as tbe two-step enzymatic teatnent method explained about the Hyp- Gly'

HoÛever, for úre secondary enzymatic teatment, for example, an enztTme havìng

proteinase activity and hydroryprolirase activity derived from such as Aspergillus is

used.

Similæty to the Hyp-Gly, the Ala-Hyp can be synthesized from ami¡o acids'

However, in this case, it is enough to simply replace hydroxyproline with alanine, and

glycine with hydroxyproline, in tle above-explained method for synthesizing ttre

Hyp-Gly.

As previousiy mentioned, the Ala-Hyp may be a chemically modified one. To

specific means and treatment conditioß of the ohemical modificafion, conventional

chemical modification fechniques for peptides are applied. As to fle cr-amino $oup of

the alanine residug the same chemicai modifications as those aforementioned about the

c-amino group of the proline residue in the Pro-H1p may be made. As to the o¿-amino

group and hydroxyl group of the hydroxyproline residue, the same chemical

modificatio¡s as those aforementioned about the c¿-amjno group and hydroryi group of

the hydloxyproline residue in the Pro-Hyp may be made.

As to details of the malady inhibitor comprising the Ala-Hyp as an efÊective

l:\

1 Example 1 [ 1 g alowexj Referential I Example 1-1 Referential Example 1-2 Comparative Example 1
Comparative Fxamnle 2 0;;;;iiiitf.e [ Fxamnle 3 I------ -  Comparative Fxamnla 4 Comparative Examnle
5 Comparative Example 6  <Evaluation test 1-2: promotion of differentiation and activation of
osteoblasts> 
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componefÍ, sinc.e they are cornmon to those which a¡e aforementionecl about the malady

ínhibitor comprising the H1p-Gly as an effective component, their explanation is

omitted.

Working Examples

Hereinafter, the ptesent invention is more specificafly illustrated by performance

evaluation þsts of the dipeptide according to the present invention or tle collagen

peptide comprising this ctipepide and by examples of compositions of malady inhibitors

comprising the aforementioned dipeptide as an effectivo component. However, the

present invention is not limited to tlem. Hereinafter, for convenience, the Ùnit "pafts

by weightu may be simply refered to as "parts" and the unit "% by weight" rnay be

simply refened to as "%".

fDipeptidesl

<ExamPIe 1>

An Hyp-GIy was synthesized by the aforementioned solid-phase method'

That is to say, beads ofa poiystylene poiymer gel of about 0'1 mm in diameter of

which the surface was modified with an amino group v/ere rxed as a solid pbase, and 45

pafrs of glycine was bondecl (peptide-bonded) to 45 parts of hydroxyproline (of which

the amino group was protected by the Fmoc (fluorenyl-methoxy-carbonyl) group) by a

dehydration reaction using 10 parts of diisopropylcarbodümide (DIc) as a condersing

agetrt> afrd then the soiid phase was weil washed with a solvent (ethyl a.lcohol) to

remove such as residual glycine' Thereafter, the protecting group of the

hydroryproline residue which was bonded to the solid phase was removed (deprotected)

by maceration oftrifluotoacetic acid, so that an Hyp-Gly was synthesized'

For this clipepticle synthesis, a Liberly peptide slnthesis system þtoduced by

CElr,f) was used.

25

Each of dexamethasone (end concentration: 1 nmol/L), f3-glycerophosphoric acid (end concentration.
5 mmol/L), and ascorbic acid (end concentration: 100 lig/raL) was added to an osteoblast stock
MC3T3-E1 culture liquid, and then the Hyp-Gly and a 1: 1 5 mixture of the Hyp-Gly and the Pro-Hyp
were used, and each of them was added to the aforementioned culture liquid so as to be 2.5 mmol/L in
end concentration. After 10 days from the culture, each promotion activity of alkaline phosphatase
(ALP) being a marker enzyme for differentiation and calcification of osteoblasts was examined. In the
same way, the ALP promotion activity when using the other dipeptides (Pro-Hyp, 10 Ala-Hyp,
Leu-Hyp, Phe-Hyp, Ser-Hyp), the tripeptide (Pro-Hyp-Gly) and the amino acids (Pro, Hyp) was
examined. Furthermore, as a control, the ALP promotion activity when adding no peptide (blank) was
also examined. The results are shown in Table 2.  [Table 2]   Relative value (%) of ALP Control(blank)
100 Example 1 Hyp -61y 1407E24** Example 2 (Hyp-61y)+(Pro-Hyp) 151=1=17** Referential
Example 1-1 Pro-Hyp 11531=25 Referential Example 1-2 Ala -Hyp 1123E31 
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<ExamPle 2>

A mixhne of the Hyp-Gly of Exarnple 1 and the below-mentioned Pro-IIyp of

Referential Example 1-1 in a ratio of 1 : 1 (based on weight) was tâken as Example 2.

<Example 3>

A mixture of fhe Hyp-Gly of Example 1, the below-mentioned Pro-H¡p of

Referential Example 1-1 and the below-mentioned Ala-Hyp of ReferentiaTExanple 7-2

in a r¿tio of 1 : I : 1 (based on weight) was taken as Example 3'

<Referential ExamPle 1-1>

APro-Hypwassynthesizedinthesamelvayasoftheabovesyntlresismethodof

the Hyp-Gly except that tÏe hydroxlryroline was replaced with proline, and the glycine

was replacetl with hydroxyproline. The resultant Pro-H¡p was þken as Refe¡ential

Example i-1.

<Refetential ExamPle 1 -2>

A:rAIa-Hypwassynthesizedinthesamewayasoffheabovesynthesismethodof

the Hyp-Gly except that the hy<lroxrTproline was reptaced with alanine, and the glycine

was replacerl with hytlroxyproline, The resultant AIa-Hyp lr¡as taken as Referential

Example 1-2.

<Comparative ExamPle 1>

ALeu-H¡pwassynthesizedinthesamewayasoftheabovesyrrthesismethodof

theHyp-Glyexceptttratthehydroxyplolinewasleplacedwithlerrcile,andtheglycine

was replaced with hydroxyproline. The fesultant Leu-Hyp was taken as comparative

Exarrple 1.

<Comparative Ei ønPle ?>

APhe-Hlpwassynthesizedintlesameg/ayasoftheabovesynthesismethodof

the Hyp-Gly except thêt the hydroxyproline was replaced with phenyialanine, and the

glycine was replace<l with hydroxyproline. The resulta¡t Phe-Hlp was faken as

Comparative Example 2.

2A

Comparative Example 1 Leu-Hyp 923=12 Comparative Example 2 Phe-Hyp 10911 Comparative
Example 3 Ser-Hyp 91=1E21 Comparative Example 4 Pro -Hyp -61y 103=t22 Comparative Example 5
Pro 97=1=15 Comparative Example 6 HYP 1033=25  
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<Conparative ExamPle 3>

An Ser-Hyp was syntlesized in fhe same way as of tlre above synthesis meilod of

the Hyp-Gly except that the hydroryproline was replaced with serine, and the glycine

was replaced with hydroxyprolíne. The resultant ser-Hyp was taken as comparative

Example 3.

[Tripeptide]

<Comparative ExamPle 4>

A Pro-Hyp-Gly ìms synthesized i¡ the same way as of the above synthesis

method of the Hyp-Gly except tlat tÍe hydroxyproline was replaced with proline, and

the glycine was replaced with the Hyp-Gly s]'nthesized in Example L The fesultant

Pro-Hyp-Gly was taken as Compæative Example 4.

fAmino acids]

<Comparative Examples 5 and 6>

Proline being an amino acid was taken as Comparative Example 5, and

hydroxyproline ¡¡¡as taken as Comparative Example 6.

[Collagen peptides]

<Example 4>

Apig skin-derived collagen peptide (PC) containing an Hyp'Gly was obtained by

the following method and taken as Example 4.

A¡r amount of 1 kg of gelatin (I type collagen) being a heat-degenerated product

of a pig skin-derived collagen was dissolved into 4 L of 75 'C warm water, and its

temperature was adjusted to 60 oC, and thereafter as a prioary reaction, 10 g of yellow

Aspergillus-clerived protease was added, and the system was kept at a pH of 5'0 to 6'0

and a temperature of 45 to 55 oc for 120 minutes, thereby carrying out an enzymatic

hydroþis treatment. Next, as a secondary enzymatic reaction, an Aspergillus

oryzae-exfracted enzyme having hydroxyprolidase aotivity was added so as to be 1.5 %

25

Number of tests n6 Note) **: There is statistically a significant difference in comparison with the
control. (p<0.01)  <Evaluation test 1-3: inhibition of degeneration of cartilage cells>     The Hyp-Gly, a
1 : 1 mixture of the Hyp-Gly and the Pro-Hyp and a 1 : 1 : 1 mixture of the Hyp-Gly, the Pro-Hyp and
the Ala-Hyp were used, and each dipeptide was added to a precursory cartilage cell stock ATDC5
culture liquid so as to be 2.5 5 mmol/L in end concentration. After 5 days from the culture, each
inhibition activity of alkaline phosphatase (ALP) being a marker enzyme for hypertrophied cartilages
and calcification was examined. In the same way, the ALP activity when using the other dipeptides
(Pro-Hyp, Ala-Hyp, Leu-Hyp, Phe-Hyp, Ser-Hyp), the tripeptide (Pro-Hyp-Gly) and the amino acids
(Pro, Hyp) was examined. Furthermore, as a 10 control, the ALP activity when adding no peptide
(blank) was also examined. The results are shown in Table 3.  [Table 3]   Relative value (%) of ALP
Control(blank) 100 Example 1 Hyp-Oly 76E21* Example 2 (Hyp-Oly)+(Pro-Hyri) 9=E 34* Example 3
(HyP-61y)+(Pro-Hyp)*(Ala-Hyp) 7 2' Referential 
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in e.nd concentation, so that the material was made soluble. Thereafter, fhe material

v¡as reacted at 50 .c fo¡ 6 hor¡rs. After the reaction, fhe reaction liquid was subjected

to heât teahont at 100 "c for l0 minutes aud then cooied to 60 0c and then filte¡ed

with active catbotr and a filtatioo assistânt (diatomite), and the resultant mother liquor

was subjected to high-tempefatufe sterilization treatment at 120 "c for 3 seconds.

Then" the sterüized mother liquor was spray-dried, so that a pig skin-derived collagen

peptide (PC) was obt¿ined.

This ?C was subjected to thin-layer chromafography (TLC)' That is to say, 10

pg ofthe waær-solubilized PC was dropped (spot origin) onto a TLC plate (trade name:

"Cellulose F", prorlucerl by Merck) and drietl and then eluted with a solvent (n-butanol :

acetíc acid : walÊr = 4 : | :2). This plate \ryas air'dded and tben sprayecl with an

isatin-zinc acetate coior former þreparetl by dissolving 1 g of isatin and 1.5 g of zinc

acetate into 100 mL of isopropanol under heating and, after cooling, adding 1 mL of

acetic acid), thereby oonfirmiùg that the Rf value {[distance ftom spot original to

colored spotl/[distânc€ ftom spot original to solvent-eluted ftont]] of the blue spot of

the above-obtained PC consisted with the Rf value of the blue spot of the Hyp-Gly

among the Hyp-Gly an<l the Pro-Hyp which were intemal ma¡kers spotted to tb.e same

plate, in other words, this PC contained tlre Hyp'Gly.

Incidentall¡ the sum (Y) of sequences of the Hyp-Gly being contained in a pig

skin-derived I type collagen (weight (Ð g) of which the amino aoid sequence was

already lnown was corurted, and the theoretical content of the H¡p-Gly in the entirety

of tÍe I tlpe collagen was determined ftom the foltowing formula, so that it was 20.0

weisl:.tYo.

((Number flf) of Hyp-Gþ x (weight (molecular weight) of Hyp-G1Ð)/(weight [X) of

all sequences)

From the above, it foliows that the aforernentioned PC contains the H1p-Gly

theoretically in a ratio of 20.0 weiglrt % at the maximum.

L5

20

la

Example 1-1 Pro -Hyp 12=t 24* Referential Example 1-2 Ala -Hyp 17=E r Comparative Example 1
Leu-Hyp 93=t12 Comparative Example 2 Phe-Hyp 109=t11 Comparative Example 3 Ser-Hyp 91=t21
Comparative Example 4 Pro -Hyp -01y 64.7E14 Comparative Example 5 Pro 
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<Example 5>

A fish scale-derivetl collagen peptide (FC) containing an H1p-Gly was obtained in

the same way as of the aforementioned produotion of the PC except that a fish

scale-derived gelatin was used' It was taken as Example 5,

This FC was analyzed by TLC in tÍe same way as of the aforementioned case of

the PC. As a resul! fte presence of an Hyp-Gly was conñnned'

I-ncidentally, the swn fY) of sequences of the Hyp-Gly being contained in a fish

scalederived I type collagen (weieht 6) g) of which the amino acid sequence was

already known was coutrted, and the theoretical content of the Hyp-Gly in the entirety

of the I type collagen was determíned from the following fon¡r¡¡I4 so that it was 23.5

weightYo,

(Number CÐ of Hrp-GlÐ x (weight (molecular weiebt) of Hyp-GlyXweight (Ð of

all sequences)

From ttre above, it follows that the aforementioned FC sontains the Hyp-Gly

theoreticatly in a ratio of 23 .5 weight % at the maximum.

<Example Þ
A pig skin-derived collagen peptide (PC-CP) containing ao Hyp-Gly was obtained

by the following method and taken as Example 6.

An arnount of 1 kg of gelatin ( type collagen) beilg a heat-degenerated product

of a pig skin-derived collagen was dissolved into 4 L of 20 mI\4 Tris-HCl buffer (pH

7.5) wúiIe heafed ancl then cooled to 40 oC' and the¡eaffer as a primary enryma+'tc

reaction, 1 g of collagenase (Collagenase N2, produced by Nitta Gelatin, inc') was

adde{ and the system was kep at a pH of 7.0 to 7.8 and a temperature of 40 'C for 24

hours, thereby carrying out an enzymatic decomposilion t(eatrent' Next, as a

secondary enzymatic reaction, an Aspergillus niger-exhacted en4me having

hydroryproliclase activity was added to the fesultatt reaction liquid so as to be 1.0 % in

end concentratior¡ so that the material was made soiuble. Thereafter, the material was

15

25

98=1=10 Comparative Example 6 Hyp 101=E 1  Number of tests :n=6 Note) **: There is statistical in
comparison with the control *: There is statistical in comparison with the control ly a significant
difference  (p<0.01) ly a significant difference  (p<0.05)  <Evaluation test 1-4: recovery of
tropocollagen amount in skin dermis>     Wister strain male rats (140 g) were preliminarily fed with a
commercially available solid food (Type MF, produced by ORIENTAL YEAST Co., Ltd.) for 3 days, and
then the feeding was replaced with casein feeding to cause a skin wound after 3 5 days.     The
aforementioned skin wound was caused by applying a fur-removing treatment to an abdominal part of
each rat for 3 days. Specifically, Nembutal (4 mg/0 08mT1100 g BW) was injected into an abdominal
cavity of each rat to anesthetize it, and then fur cutting with hair clippers was applied to the abdominal
part (about 3 x 5 cm). 10 Furthermore, thereto a commercially available fur-removing agent (Epilat
fur-removing cream, produced by Kanebo Co.) was applied, and then the abdominal part was left for 5
minutes and then shaved with a shaver carefully. This treatment was carried out once a day
continuously for 3 days since 3 days before the beginning of sampling of a skin sample. 15A test
group was classified into a casein-fed group, an Hyp-Gly group, a (Hyp-Gly) + (Pro-Hyp) group (1: 1
mixture of Hyp-Gly and Pro-Hyp), a PC group, an FC group, a PC-CP group, and a PC-PH group, and
every group was measured by a change of the skin collagen amount (ratio to total collagen amount) in
a skin wound recovery process on the day of the fur-removing treatment (0 day after the fur-removing
20 treatment), after 1 day from the fur-removing treatment, after 2 days from the far-removing
treatment and after 4 days from the fig-removing treatment. The feed compositions for the groups are
shown in Table 4. 
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rcacted at pH 4.0 a¡td 50 "C for 6 hours. A-fter tÍe reaction, the reaction líquí<l was

subjected to heat ireataent af 100 oC for i0 minutes and then cooied to 60 oC and fhen

filte¡ed with active carbon and a filtration assistant (diatomite), and the resultant mother

liquor was subj ecæd to high-temperature sterilization teah erß aT 120 "C for 3 seconds.

Then, the sterilized mother liquor was spray-dried, so that a PC-CP was obtained.

In addítion, this PC-CP was aaalyzed by TLC in tÍe same way as of the

aforementioned case of tåe PC. As a rezult, t}re presence of an Hyp-Gly was

confimred.

Incidentally, the sum (Y) of sequences of the Hyp-Gly being contained in a pig

skin-derived I type collagen (weight (X) g) of which the amino acid sequence was

already known was counted, anil the theoretical content of the Hyp'Gly in the entirety

of the I tlpe collagen was determined from the following formul4 so that it was 20.0

wei$ú%.

(Number (Y) of Hyp-Giy) x (weight (molecular w€ight) of Hn-GÐ/(weight CÐ of

all sequences)

From the above, it follows that the aforementioned PC-CP sontains the Hyp-GIy

theoretically in a ratio of 20.0 weight o/o at the maximum.

<Example 7>

A pig skin-derived collagen peptide (PC-PH) conøining an Hyp-Gly and a

Pro-H1p was obtained by ttre following method and taken as Exampie 7.

An amount of 1 kg of gelatin (I type collagen) being a heat-degenerated product

of a pig skin-derived collagen was dissolved into 4 L of 75 oC warm water, and its

temperature was adjusted to 60 oC, and thereafter as a primary enzymafic reaction, 10 g

of yellow Aspergillus-derived protease was added, and the system was kept at a pH of

5.0 to 6.0 aûd a temperatüe of 45 to 55 oC for i20 minutes, thereby carrying out al

enzymatia hydroiysis treafirent. Next, as a secondary enzlmatic reaction, an

Aspergillus niger-extacted enryme having prolidase activity and hydroxyproLidase

Hd -0d [ tot   1 09  9EL  09 OZ 9E 01 0001. do-3d 001   II 09 SEL  09  03  Sc  OL  000t I Di 
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activity was added so as to be 1.5 o/o in end concentatioD, so that the material was made

soluble. Thereaffer, tle material was reacted af a pH of 4,5 to 5.5 and a têmpefature of

45 to 50 "c for 6 hours. A.fter the ¡eaction, the reaction liquid was subjected to heat

teatsent at 100 .c for 10 minutes and then cooled to 60 0c ancl then filtered with

active oa¡bon and a filhation assistalú (diæomitQ, and the re,sultart mother liquor was

subjected to high-temperatEe st€¡ilization treat¡nenl at 720 oC fo¡ 3 seconds' Then"

the særilized mother liquor was spray:dried, so that a PGPH was obtained'

In arldition, ihis PC-PH was analyzed by TLC in the same way as of the

afo¡ementioned case of the PC. As a result, the Rf value of the blue spot of tle PC-PH

consisted with the Rf value of the biue spot of each of the Hyp-Gly antl the Pro-Hyp, so

that it was confirmed that the PC-PH contained both ofthe Hyp-Gly and the Pro-Hyp'

<Comparative Example 7>

A collagen pepide (PC-CP-Cont) containing neither H1p-Gly nor Pro-Hyp was

obtained by carrying out only the primary enzymatic reaction ín the aforementioned

production ofthe PC-CP and taken as Comparative Ex^-Ple 7.

That is to say, 1 kg of gelatin (I type collage¡¡ being a heat-degenerated product

of a pig skin-tlerived coilagen was dissolved into 4 L of 20 mM Tris-HCl buffer (pH

7.5) while heated and then cooled ra 40 oC, and thereafter as a primary enzymatic

reaction, 1 g of collagenase (Collagenase N2, produced by Nitta Gelatin, Ino') was

added, and ttre system v/as kept at a pH of 7.0 to 7.8 and a temperature of 40 'C for 24

hor¡rs, thereby caïrying out an enztmatic decomposition üeatrnent. Nex! a solution

obtained by the enzymatic hydrolysis treatment was subjected to heat treat]lent at

i00 "c for 10 minutes and then cooled to 60 'c and then filtered witl active carbon and

a ñltration assistant (diatomitQ, and the resultant mother liquor was subjected to

high-temperature sterilization treatnent at 120 oc for 3 seconds. Then, the sterilized

molher liquor was spray-dried, so tíat a PC-CP-Cont was obtained-

In addition, this PC-CP-Cont was arlalyzed by TLC in the same way as of the

15

20
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aforementioned case ofttre PC' As a result, the presence of any of the Hyp-Gly and

the Pro-H1p could oot be con-firmed.

[Perfomrance evaluation tests]

Deøils ofperformance evaluation tests for the above dipeptides, tipeptide, amino

acids and collagen peptides of Examples I to 7, Referentiai Examples 1-1 and 1-2 and

Comparative Examples 1 to 7 are shown below.

<Evaluation test 1-1: inhibition ofdifferentiation and activation of osteoclast.Þ

The evaluation was ca¡¡ied out in aocordance with Kobayashi Y. et al,'s osteoclast

differentiation culture method p. Bone Miner. I,rfetab. Q004) 22: p. 318-3281.

That is to say, the Hyp-Gly antl a 1 : 1 mixture of the Hlp'Gly and the ProJIyp

were used, a¡d each of tlrem was added to a prirary mouse bone marrow c€ll culhüe

liquid so as to be 625 ¡rM in end conoenhatíon. After 6 days ûom the cultüe, each

inhíbitioo aotivity of tartaric acid resistant acid phosphatase ([RAP) being a marke¡

enz,¡me was examined. In the same way, the TRAP i¡hibition activity when using the

otler dipeptides (Pro-Hyp, A1a-Hyp, Iæu-Hyp, Phe-Hvp, Ser-Hvp), the tipeptide

(Pro-Hyp-Giy) and the amino acids (Pro, Hyp) was examined. Furthermore, as a

control, the TRAP i¡hibition activity when adding no peptide (blauk) was also

exarrioed.

In addition, the degree of inhibition of differentiation and activation of osteoclasts

by the various peptides and amino acids was evaluated by the foliowing Pit assay'

That is to say, the Pit assay where osteoclasts were cultu¡ed on odontoblast pieces was

carried out in accordance with Kakudo S, et al' (i996). J. Bone Miner. Metab. 14:

129 -l 3 6, speniftcally, as follows.

Precursory cells of osteoclasts derived from yourg mouse intestinal bone werq

ûeeze-preserved at -80 oc together with a bone mar¡ow stroma cells-containing

suspension in the presence of 10 % DMSO, thereby making matured osteoclasts extinct.

l_5

20

25

29
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These cells of 2.0 x 10s in numbe¡ were seeded into eaoh well of a 96-well plafe

where dentin slices were se! and each peptide to be tested was added to the.cultüe

liquid, and culture was car¡ied out at 37 'C in 5 %ò C}zfot abo'¡l I week' Thereafter,

cells were removecl ftom the dentin slices by a silicon-made rubber POLICEMAN, atrd

then the dentin slioes were dyed with an acid hematoxylin solution for several miautes,

Hereupon, the number of TRAP clyeing positive multinucleate gla¡t sells (osteoclasts)

was counted by the TRAP dyeing, and the number relative to tbe number of cells in the

control þlalk) was calculated. Thereaffer, the Pit number (number of absorption pits)

by osteoclasts was counted u¡der a micfoscope, and the degree of iohibition of activity

of osteoclasts by each peptide to be tested was indicated by the ratio relative to the

blank (control).

The results are shonn in Table 1'

9EL  09  ozI  ss  01.I 000tI Ingredients U19500 1Ain-PAH1 L___ 1 Collagen peptide  I or-Corn starch
1 Corn oil swim 1 F Mineral mixture  I Vitamin mixture 181-01      The rats were fed with the above
feed compositions, and the feeds and water were finely ingested during the feeding period.
Furthermore, as to the Hyp-Gly group, the (Hyp-Gly) + (Pro-Hyp) group (1: 1 mixture of Hyp-Gly and
Pro-Hyp), the PC group, the FC group, the PC-CP group, and 5 the PC-PH group, 10 g of the same as
each of the Hyp-Gly, PC, PC, PC-CP, and PC-PH contained in the feeds was precisely weighed out
and then dissolved and heat-retained with 20 mL of distilled water and injected into a stomach of the
rat of each test group with a sound once a day, at noon.       The results of the measurement of the
change of the skin collagen amount (ratio to 10 total collagen amount) in the skin wound recovery
process with respect to each group are shown in Table 5.  Change of skin collagen amount (ratio to
total 
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collagen amount) (%) in skin wound recovery process  4th day after fur- removing treatment  3.1 0. 4b
5.20.3" 1,31.1)E7. pZ '0*9 Ip .04:2 'V 5. 1 th0.2d I s so*I  2nd day after fur- removing treatment  2. 60.
3b  IZ '07; 0 17  'E ,Z 10*9  ,* '0* I.  
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<Evaluation test 1-2: promotion ofdifferentiation and activation ofosteoblasts>

Each of dexa¡nethasone (end concentration: 1 nmolll), p-glycerophosphoric acid

(end concentration: 5 mmol/I), and ascorbio acid (end coocentation: 100 pgln.L) was

added to an osteoblast stook MC3T3'81 cultüe liqui{ and then the Hyp-Gly ard a 1 : 1

mixture of the Hlp-Gly and the Pro-Hyp were used, and each of thcm was added to the

aforementioned culture liquid so as to be 2,5 mmollL in end concent¡ation' After 10

days ftom the culture, each promotion activity of alkaline phosphatase (ALP) being a

marker enzyme for differentiation and calcification of osteoblasts was examined. In

the saoe wa¡ the ALP promotion activity vrhen using the other dipeptides (Pm-Hyp'

Ala-Hyp, Leu-Hyp, Phe-Hyp, Ser-Hyp), tle tripeptide (Pro-Hyp-G1y) and the a:nino

acids @ro, Hyp) was examined. Furthermore, as a control, the AIP promotion activþ

when adding no peptide (blank) was also examined. The results æe shown in Table 2.

1st day after fur- removing treatment  2. 50. 2b   3. 20.2 II *0* qtZrg , 17 '0?-*   0 day after fur-
removing treatment  2. 90.3b  2. 40.2b q '0*E 'Z I 2. 1 0. 3 b gE 079 2. 50. 1 b VOTE7  



lTable 2l

Number of tests : n=6
Note) içr: Thore is statistically a sign¡ficânt
difference in compari son with the oontrol'
(p<0. 0l)

Relâtive va lue
(%) of ÀLP

àkl 100

ExarÐ I e 14D!.24#
vl + (Prô-Hvn) I Ãf -+ 17**

Referent I a I Pro-Hyp 115È25

Referentia I

Fvan¡l e 1-9 À Ia-Hyo 112-+-31

udnparat lve
Examo le 1

Leu-Hyp g2-r12

Comparat ive
Phe-Hyp I09:t f 1

Comparat ive
ExamDle 3

Ser-Hyp 9l :L21

Comparat ive
Pro-Hyp-G ly 103t22

(þmparat r ve
Fvamn la 5 Pro 97-'- 15

Comparat ive
Fvamn I e 6

Hyp I 03 -r- 25

No treatment I ,9 '0*Z '8 89 '0*Z '8 e9 '0*Z11 ,9 '0*Z '8 I8. 2-0. 68 [B9 '0*Z 1 ,9 '0*Z '8  Contro (casein
feeding)  AIN-dAH (NYP-OlY)+(Pro-Hyp) Od OA do-3d    lExample Example 2 Example 4 9 
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<Evahration test 1 -3 : inhibition of degeneration of cartilage cells>

The Hyp-Gly, a 1 : 1 mixh¡re of the Hyp-GIy and the Pro-Hyp and a 1 : 1 : 1

mixtüe of the Hyp-Gly, tle Pro-Hyp and tbe Ala-Hyp were used' and each dipeptide

was added to a precursory cartilage cell stock ATDC5 cultu¡e liquid so as to be 2'5

mmol/L in end concentalion. A-fter 5 days ftom tåe culture, eaoh i¡hibition activity of

alkaline phosphatase (ALP) being a marker enzyme fot hyperhophied cartilages and

calcification was examined. In the same way, t}Ie ALP activity when using the otle¡

dipeptides (Pro-Hyp, Ala-Hyp, Leu-Hyp, Phe-Hyp, Ser-Hyp), the tripeptide

@ro-Hyp"Gly) .and the amino acids @ro, Hyp) was examined. Fu¡thermore, as a

contol, the ALP aotivity when adding no peptide (blark) was also examined. The

¡es¡lts a¡e shown in Table 3.

Om] 9 eldwexj Example 7  Hereupon, the quantification of the soluble skin collagen was carried out as
follows.     While fats under skin were removed as much as possible, treated skin and untreated skin
were trimmed. They were carefully cut into thin pieces with scissors for 5 dissection, and about 0.2 to
about 0.3 g of them were precisely weighed out and taken into a centrifugal sedimentation tube having
a capacity of 14 mL Thereto 4 mL of cold 0.45 M sodium chloride solution was added, and
homogenization was carried out with a POLYTRON homogenizer (speed No. 4) for 20 seconds while
icing. Furthermore, 2 mT of cold 0.45 M sodium chloride solution was added, and extraction 10 was
carried out with a rotating stirrer (produced by TATITC) in a refrigeration room for 24 hours. An amount
of 20,000 g of the resultnnt extract was centrifuged with a cooling centrifuge for 20 minutes, and the
resultant supernathnt was taken and designated as a neutral salt soluble collagen fraction. To the
centrifugal residue, 6 raL of cold 0.5 M acetic acid was added, and extraction was carried out in the
same way for 15 24 hours. An amount of 20,000 g of the resultant extract by the 0.5 M acetic acid was
centrifuged with a cooling centrifuge for 20 minutes, and the resultant supernatant was taken and
designated as an acid soluble collagen fraction. The centrifugal residue was designated as an
insoluble collagen fraction. To 5 mL of each of the neutral salt soluble collagen fraction and the acid
soluble 20 collagen fraction, there was added the same volume of 5 mT of concentrated hydrochloric
acid, and to the insoluble collagen fraction, there was added 1 mL of concentrated hydrochloric acid,
and these fractions were dissolved by heating at 60 C for 5 minutes and then transferred into a glass
test tube for hydrolysis while thrice washed with 2 ng. of 6 N hydrochloric acid, and hydrolyzed at
110C for 24 hours. 25 Then, the amount of hydroxyproline contained in a hydrolyzed liquid of each
collagen fraction was colorimetrically quantified, whereby each collagen fraction was quantified, and
the relative ratio of the aforementioned neutral salt soluble collagen  fraction to the total of the collagen
fractions was calculated.     The above colorimetric quantification of the amount of hydroxyproline was
carried out by the Firschein and Shill method, specifically, as follows. An amount of 2 mL of 2-propanol
was added to 2 naL of sample solution, and 5 stirring was carried out enough. Thereto 0.5 mL of
chloramine T liquid being an oxidant was added, and the mixture was left for precisely 4 minutes and
then iced. Thereto 5 mL of p-dimethylaminobenzaldehyde solution was added, and the mixture was
stirred enough and then heated in a boiled water bath for precisely 2 minutes and immediately
thereafter iced and then left for I hour and then subjected to colorixnetric 10 quantification at a
wavelength of 575 nm.     Incidentally, the chloramine T liquid was prepared by dissolving chloramine
T (5 g) into 50 rilL of distilled water and then preserved under refrigeration in advance and then, just
before the use, diluted with an acetic acid buffer (pH 6.0) into a ratio of 1: 4 and then used. In addition,
the p-dimethylaminobenzaldehyde solution (Ehrlich 15 solution) was prepared by adding 22 mL of
concentrated hydrochloric acid to 20 g of p-dimethylaminobenzaldehyde powder and dissolving it by
heating in boiled water and immediately thereafter cooling the resultant solution in ice water and
adding thereto 122 mL of 2-propanol and carrying out dissolution by stirring. <Evaluation test 1-5:
intestine thsorbency> 20Wister strain male rats (170 g) were caused to go on a fast of one night and
then 



lTable 3l

Relat¡ve va lue
lo¿l ôf Ál P

ffi r00

ExamDle I Hyp-G I y 76+.2

Fvamole 2 (Hvn-G lv) + ( Pro-tlvo) q+ 3#

Examo le 3 /H-^-ê I ',ì +(Prn-Hvn) + (À la-Hvo) 7-t 
'*

KeÏerent la I
Examole l-1

Pro-Hyp 12-Þ r
Referenti a I

À la-Hyp 17-+- 6t"

Comparat¡ve
Fvamnle 1

Leu-Hyp 93-+12

e,onparat ¡ ve Phê-Hyo 109È11

Conparative Ser-Hyo 91 r21

Comparat ive
Fvarnnle 4

Pro-Hyp-G lY 84+14

Comparat¡ve Pro 98r 10

Cqnparat ¡ve
Fvãmnle 6

Hvp t01È I

Number of tests : n=6

Note) *x: There is stat¡stically a s¡gnìficant difference
in comparison vrith the control. (p(0.0t)

*: There is statÍstically a significaßt difference
in comparison with the control' (p(0.05)

subjected to experiments. Each of Hyp-Gly, Pro-Hyp, Ala-Hyp and Ser Hyp was used in an amount of
215 nmolll 0 mT for a test sample and injected into stomachs.     As a test method, a cannula was
equipped to a heart and portal vein of each rat, and one-directional perfusion was carried out The
perfusion liquid being used was 25 prepared in a way that to a Krebs-Ringer bicarbonate solution
(KRB solution, pH 7.4) comprising 9.0 g of NaCh 8 mL of 5.75 % KU, 2 mL of 10.55 % KH2PO4, 2 mL
of 19 % MgSO4, 2.73 g of NaHCO3, 3.43 g of glucose and 1255 mL of water, there was  added 10 g
of bovine serum albumin, 0.5 nil- of dexamethasone (0.123 mg/mL) and 0.5 mL of noradrenaline
(0.024 mg/mL) relative to 500 mL of the aforementioned KRB solution. An amount of 0.5 mi of 30 %
sulfosalicylic acid was added to 5.0 mL of 5 perfusion sample liquid taken from portal vein, and the
resultant mixture was vigorously stirred and then left in a refrigerator for one night. This sample was
centrifuged at 3000 rpm for 10 minutes to remove protein. As to the resultant centrifugal supernatant,
the amount of hydroxyproline in 0.5 mL thereof was calorimetrically quantified, thereby obtaining a free
type Hyp amount. 10Furthermore, 3.0 mL of the aforementioned centrifugal supernatant was weighed
out and placed into a screw opening test tube, and thereto an equivalent of concentrated hydrochloric
acid was added to carry out hydrolysis at 110 C for 24 hours. Concentration to dryness was carried out
with an evaporator to remove hydrochloric acid, and then the residue was dissolved into 5 mL of
distilled water, and thereto several 15 drops of saturated lithium hydroxide solution were added to
adjust p11 to the range of 5 to 7, and the volume was adjusted to 10 mT.. As to 2 mL of the resultant
solution, the amount of hydroxyproline was calorimetrically quantified, thereby obtaining a total Hyp
amount. A value obtained by subtracting the free type Hyp amount before hydrolysis from the total Hyp
amount after hydrolysis is a peptide-form Hyp amount. 20 From this peptide-form Hyp amount, first of
all, the quantified value of each dipeptide (of each test sample) absorbed into the rat portal vein
perfusion liquid was confirmed.     In the above, the colorimetric quantification of the amount of
hydroxyproline was carried out by the Firschein and Shill method as specifically explained for
evaluation test 1-4. 25Furthermore, the identification and quantification of the dipeptides as recovered
into the rat portal vein perfusion liquid, namely, Hyp-Gly, Pro-Hyp, Ala-llyp and Ser-Hyp as absorbed
into intestine, were carried out by the following HPLC analysis  and mass analysis (LC/MS/MS).
(HPLC analysis)     Analysis of the dipeptides in the perfusion liquid was carried out by reversed-phase
HPLC analysis. As HPLC apparatus, LCSS-905 system produced by 5 JASCO Corporation
comprising a liquid-feeding pump, a decassa, an autosamplor, a column oven, ultraviolet
spectrophotometer, a printer and a system controller was used. As the reversed-phase column, Nova
Pak C18 (3.9 x 150 mm) was used.     A linear-gradient moving bed of a 0.1 % TFA-containing
acetonitrile-water system was used, the injection amount of the sample was 70 !IL, and the flow rate
was 1 10 ml/min. (LC/MS/MS analysis)     As HPLC apparatus, U980HPLC (produced by JASCO
Corporation) was used. This apparatus was equipped with an ODS (C18) column (Mightysil RP-18, 2 x
250 mm, produced by Kanto Chemical Co Ltd). The moving bed solvent was a 0.2 % 15 formic
acid-containing acetonitrile-water system, and the concentration was raised from 0 % to 40 %
acetonitrile by linear gradient in 40 minutes, and washing was carried out with 100 % acetonitrile for 10
minutes. The injection amount of the sample was 10 p.L, and the column temperature was 40 C. 
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l5

20

<Evaluation tes! 1-4: recovery oftropocollagen amount in ski¡¡ de¡rnis>

\Mister stain male rats (140 g) were preliminarily fed with a commercially

available solid food (Type MF, produced by ORIENIAI YBAST Co', Lid') for 3 days,

and then the feedíng was replaced with casein feeding to cause a skin wowrd after 3

d¿ys.

The aforementioned skin wound was caused by applying a fi:r'removing teatnent

to an abdominal part of each rat for 3 days. Specificall¡ Nembutal (4 mgi0'08mV100

g BW) was injeoted into an abdominai cavity of each rat to anesthetize it, and then flu

cutting with hair olippers was applied to the abdominal part (about 3 x 5 cm)'

Furthermore, thereto a commercially available fur-removing agent @pilal fi:r-removing

crearn, procluced by Kanebo co.) was appiied, and then the abdominal part was left for

5 minut€s and then shaved with a shaver carefifly. Thrs treatuent was oarried out

once a day continuously for 3 days since 3 ilays before the begiming of sampling of a

skin sample.

A test group was classified into a casein-fed group, an Hyp-Gly $oup, a

(IIfp-Gly) + (Pro-Hyp) group (1 : 1 mixture of Hyp-Glv and Pro-Hyp)' a PC group, an

FC group, a PC-CP group, and a PC-PH group, and evely group was measured by a

change of the skin collagen amount (tatio to total collagen amount) in a skin wound

(ecovery process on the day of tle fi-u-removing teatment (0 day after the firf-removing

treatnent), after 1 day from the fi:r-removing teatment, after 2 days ûom the

fiü-removing teabnent and after 4 days from the fur-removing treâtment'

The feecl compositions for the groups are shown in Table 4'

-J t)

The MS analysis was carried out in accordance with an MS/MS system with a 20 Quattro LC mass
spectrophotometer (Micromass, Manchester, UK) by a Multiple Reaction Monitoring method of 4
channels. That is to say, an eluate from the HPLC was monitored by m/z being [M+Hr and m/s of its
fragment ion species. The Pro-Hyp was monitored by using [M+H] in/z: 229.1>132.1, the Ser-Hyp was
monitored by using [M+H] m/z: 219.1>132.1, the Ala-Hyp was monitored by using 25 [MI-Hr m/z:
203.1>132.1, and the Hyp-Gly was monitored by using [M+H] raiz: 189.1>86.1. The perfusion liquid
was treated with sulfosalicylic acid of 3 % in end  concentration to remove protein. The supernatant
was freeze-dried, and 10 mg of the resultant dried powder was dissolved into distilled water and
treated with a cation-exchange resin column, thereby obtaining an ammonia-eluted fraction. The
solvent was removed from this fraction, and the residue was dissolved into distilled 5 water, and the
resultant solution was subjected to LC/MS/MS analysis. The results were as shown in Table 6. [Table
6]  Dosed dipeptide Amount (n mol/mL) of each dipeptide identified after absorption Example 1i
Hyp-01v 9.8 Referential Example 1-1 Pro-Hyp 
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21.3 Referential Example 1-2 Ala-Hyp 1.2 Comparative Example 3 Ser-Hyp 0.7  <Evaluation test 1-6>
C57B116.1 mice of an age of 10 weeks were caused to orally ingest feeds having compositions as
shown in Table 7 below. [Table 71   N group C group HYP-G111- added group [ (Hyp-G I y) +
(Pro-Hyp)] - added group  (Pro+Hyp)- added group Case in 200 
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The ¡ats were fed with Ttre above feed compositions, a¡d the feeds and water wefe

Êeely ingested duting the feeding period.

Furthermore, as to the Hyp-GIy group, the (IIyp-Gly) + @ro'Hyp) group (1 : 1

mixture of Hyp-Gly aad Pro-Hyp), the PC gtoup, the FC group, the PC-CP group, and

the PC-PH group, 10 g of the same as each of the H:p-Gly, PG FC, PC-CB and PC-PH

contained in tle feeds was precisely weighed out and then dissolved and heat'retained

with 20 û1L of distiiled water and injected into a stomøch of the rat of eaoh test group

with a sound once a daY, æ noon.

The ¡esults of ttre measurement of the change of the skin coilagen amount (ratio to

total collagen amount) in the skin wound fecovery plocess with respect to each gtoup

are shown in Table 5.

200 200 200 200 Lard 58.3 58.3 58.3 58.3 58.3 Corn oil 11.7 11.7 11.7 11.7 11.7 Mineral mixture 35
35 35 35 35 Vitamin mixture 10 10 
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10 10 10 Sucrose 100 100 100 100 100 Corn starch 529.5 470.45 517.45 517.45 517.45 Cellulose 50
50 50 50 50 L-Cysti ne 3 3 3 
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Horeupon, ttre quantification of ttre soluble skin collagen was carried out as

follows.

While fats unde¡ skin were lemoved as much as possible, teated skin and

tmtreated skin were trimmed. They were carefirlly cut into thin pieces with soissors for

dissection, and about 0.2 to about 0.3 g of them were precisely weigbed out aúd taken

into a ceotrifugal sedimentation tube having a capacity of 14 mL' Thereto 4 mL of

cold 0.45 M sodium chlodde solution was adrled, and homogenization was canied out

with a POLYTRON homogenizet (speed No. 4) for 20 seconds while icing'

Furthermore, 2 mT. of cold 0.45 M sodit¡m cbloride solution was added, and exhaction

was carried orIt with a rotating stiner (produced by TAITEC) in a refrigeration ¡oom for

24 hours. An amount of 20,000 g of the resu.ltant extract was centrifuged with a

cooling centrifirge for 20 minutes, and the resr¡ltant supernâtant was taken and

designatecl as a neutral salt soluble collagen ftaction. To the centrifugal residue, 6 mT.

of oold 0.5 M acetic acid was added, and exttaclion r¡/as cafried out in the same way for

24 hours. An amount of 20,000 g of the resultant extract by the 0.5 M acetic acid was

centrifuged with a cooling centrifuge for 20 minutes, and tle resulta¡t supematant \ryas

taken and designated as an acid solubie collagen fraction. The centrifugal residue was

desipated as an imoluble collagen ûaction.

To 5 mL of each of the neutral salt soluble collagen fraction and the acid soluble

collagen ftactior¡ there was added the same voh¡rne of 5 mT. of concentrated

hydtochloric acid, ancl to the insoluble collagen f¡action, there was added 1 mL of

concentrated hydtochloric acid, and these f¡actions were dissolved by heating at 60 'C

for 5 mìnutes and then transfer¡ed into a glass test tube for hydrolysis wbTe t}rice

washed with 2 mL of 6 N hydrochloric acid, and hydr olyzed af 110 'C for 24 hours'

Then, the amount of hydroxyproline contaired in a hydroþed liquid of each

coliagen ftaction was colorimetrically quaîtified, whereby each collagen ftaction was

quantified, and the relative ratio of the aforementioned neutral salt soluble coliagen

15

20

25

40

3 3 Potass i um phosphate - 59.05 69.05 59.05 59.05 Hyp-G I y - - 3 1.5 - Pro-Hyp - - - 1.5 - (Pro+Hyp)
- _ .... 
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fraction to the total ofthe collagen ftactions was calculated'

Theabovecolorimetricquantificationoftheamountofhydroxyprolinewas

canied out by tle Firschein and Shill method, specitcally, as follows'

An amormt o12 mL of 2-propaool was added to 2 øl' of sample solution, and

stirring was carried out enough. Thereto 0.5 mI of chloramine T üquid being an

oxidant was adde4 and the mixtr¡re was left for precisely 4 minutes and then iced.

Thereto 5 mL of p-<limethylaminobenzaldehyde soh¡tion was added, and the mixture

was stir¡ed enough and then heatetl in a boiled water bath for precisely 2 minutes and

immediateþ thereafter iced a¡d then left for I hour and then subjected to colorimefiic

quantification at a $/avelength of 575 nm'

lncidentally, the chloramine T liquid was prepared by dissolving chloramine T (5

g) into 50 mL of distilled water and then preserved rmder refrigeration i¡r advance and

then, jusr before the use, diluted with an acetic aeid buffer (pIl 6.0) into a ratio of I : 4

and then used. In addition, the p-dimethylaminobenzaldehyde solution (Ebrlich

solution) was prepared by aclcling 22 mL of concer/crated hydtochloric acid to 20 g of

p-dimethylaminobenzaldehyde powder and dissolving.it by heating in boiled water and

immediateþ thereafter cooling the resultant solution in ice water aúd addinglherelo 722

mL of 2-propanoi and carrying out dissolution by stirring'

<Evaluation test 1-5: intestine absorbency>

wister strain male rats (170 g) were caused to go on a fast ofone night a¡d tåen

subjected to experiments. Each of Hyp-Gly, Pro-Hyp, Ala-Hyp and Ser Hyp was used

in an amount of 215 nmoUl0 ml. for a test sample ald injected into sfomachs'

As a test method, a cannula was equipped to a hea¡t and portal vein of eaoh rat,

and one-directional petfiision was caïried oul The perfi:sion liquid being used was

preparedilLv,ÌayThattoaKrebs-Ringerbicarbonatesolution(KRBsolution,pHT.4)

comprising 9.0 g of Naci, 8 mL of 5.75 % KCL,2 mL of 10.55 %o ICllzPO¿,2 mL of

19%MgSOa,2.T3gofNaHCO¡3.43gofglucoseand1255mLofwater,therewas

- 3        In this test, in Table 7, Hyp-Gly ([Hyp-Gly] group) was used as the Hyp-Gly-added group, and
a 1: 1 mixture of Hyp-Gly and Pro-Hyp ((Hyp-Gly) + (Pro-HYPA group) was used as the RHyp-GlY)
(Pro-Hyp)]-added group. The mice was killed after 3 weeks, and the width of the articular cavity was
measured from a RCT 5 (desk micro CT scanner SKYSCAN 1172, produced by SKYSCAN) image of
articular part between femur and tibia of each group, and the matrix structure and the state of cells
were evaluated from non-decalcified hematoxylin-dyed cut specimens. For comparison, a free amino
acid mixture-added group ([Pro + Hyp] group) where a free amino acid mixture of proline and
hydroxyproline was used was used as the (Pro + 10 Hyp)-added group in Table 7 to carry out the
same procedure and evaluation. The results are shown in Table 8.   [Pro+Hvo] group (lc)Z109 '0
(*)9'1.0"9   Example 2 II i(NYP-01y)+(Pro-Nyp)] group  I. 00'L 90 'OZ *1;) The same bone volume as N
group. The same number of no-Panhincto and hnno nail&  I. eldmax3 [Nlip-01Y] group 
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added i0 g of bovhe se¡um albumiq 0.5 mL of dexamethasone (0'123 mgiml) and 0'5

mL of noradrenalin e (0.024 mglml) relative to 500 mL of the aforementioned KRB

solution.

An amou¡t of 0,5 mL of 30 %;o sulfosalicylic acid was added to 5'0 mL of

perfusion sample liquid takec from portal veir¡ and the resultant mixh]fe was vigorously

stirted and then left in a refrigerator for one night. This sample was oentifirged at

3000 rpm for l0 mjnutes to remove protein. As to the ¡esultant centdñ.¡gal supematant,

tåe amount of hydroxyproline in 0.5 mL thereof was colorimetrically quantified, therety

obtaining a ftee type Hyp amount.

Furthermore, 3.0 r¡rl- of the afo¡ementioned centrifirgal supematant was weighed

out and placed into a süev¡ opening test tube, and thereto an equivalent of concenhated

hydrochloric acid was added to carry out hydroþsis at 110 oC for 24 hours'

Concentation to alr',ness was carried out with a]l evaporator to renove hydrochloric

acid, ancl then the residue was dissolved into 5 nrl of distilled water, and thereto several

drops of saturated lithiun hydroxide solution were added to adjust pH to the range of 5

to 7, and the volume was adjusted to 10 mt., As to 2 mf .of the ¡esultant solution, the

amount of hydroxyproline was colorimetrically quantiñed, thereby obtaining a total

Hyp amount. A value obtained by subtracti::g the ftee type Hyp amount before

hydrolysis ftom the total Hyp amount a.fter hydrolysis is a peptide-form Hyp amount'

F¡om this peptide-form Hyp amount, first of all, the quanlified value of each dipeptide

(of each test sample) absorbed irrto the rat portal vein perfusion liquid was confirmed.

In the above, the colorimetric quantification of the amount ofhydroxyproline was

carried out by the Firschein and shill method as specificaliy explained for evaluation

test 1-4.

Furlåermore, the identjfication and quantifrcation of tle dipeptides as tecove¡ed

into tle rat portai vein perfirsion liquid, namely, Hp-Gly, Pro-H1p, Ala-H1p ard

Ser-Hyp as absorbed into intestine, wero carried out by the following FIPLC malysis

15

20

Z '0 0 IL 0. 3--I--0. 05 C)-0 Z Ea 00 a 2 0J0 0) 4r; 0Li-al 0 n 0 0 0 0.- a)_ 0 E 40 CUE-0 - 0 a 0 =En 0 =
- 01 =0 _ 0 a) 0 0 a 4)'&3 1- I-L0 .0 WI  0 group ('It)'0 r(*)91----Fvg a)-0 C,-. 0 0 20 4644 1...; 46 q- +J
--0 ' ' RI00  050.CO 010E0-P0S-- 
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20

and mass anaþsis (LCÀ4S/À4S).

(IIPLC analysis)

Analysis of the dipeptitles ín the perñrsiot liquid was carried out by

reversed-phase HPLC analysis. As IIPLC apparatus, LCSS-905 system produced by

JASCO Corporation comprising a tiquitl-feeding pump, a decassa' ao autosamplor, a

column oven, rftraviolet sp€ct1ophotof,etef, a printer and a system contoller was used-

As the reversed-phase coiumrL Nova Pak C 1 8 (3'9 x 150 mm) was used'

A linear-gradient moving bed of a 0.1 % TFA-containing acetonitrile-water

syslem was used, the injection amount of the sample was 70 pL, aud tlre flow rate was I

BI"/mi¡"

(Lcllvf S/l\4S analYsis)

As IIPLC apparatus, Ug8OttpLC (produced by JASCO Corporation) was used'

This apparatus was equipped with an ODS (C18) column (lvfightysil RP-18, 2 x 250

mm, produced by Kanto Cteaical Co Ltd). The moving bed solvent was a 0'2 Vo

forrnic acid-containíng acetonitrüe-wate¡ system, and the concenbation was raised from

0 % tÐ 40 % acetonitrile by linear gradient ia 40 minutes, and washing was car¡ied out

witl 100 % acetonifüle for 10 minutes. The injection amount of the sample was 10 pL,

and the colum:r temperafure was 40 oC.

The MS analysis was car¡ied out in accorda-nce with an MS/lvIS system with a

Quatho LC mass spectrophotometer (Micromass, Manchoster, LJK) by a Multþle

Reaction Monitoring methocl of 4 chan¡els. That is to say, an eluate from the FIPLC

was monitored by rntz beng [M+H]+ and rrls of its fragnent ion species. The

Pro-Hyp was monitored by using M+Hl+ m/z: 229'1>132'1, the Ser-Hyp was

monitored by using [M+III* m./z: 279 -1>732.7, the Ala-Hyp was monitored by using

M+Hl+ m/z: 203.1>132.1, and the Hyp-Gly was monitored by using [M+H]+ Í/z:

189.1>86.1.

The perfusion liquid was treated with sulfosalicylíc acid of 3 "/o n end

0(0 0 a Ca 0 0 0 a).0 0                           0 S- E 0 00  Z s- 2 v .1.-1 C _ -- 0 0co C  4-, al0 .0 'V N group
Z 04:0 0. 20. 04 I   Relative thickness of articular cartilage Pathologic scores (articular cartilage Dart)
00 b.0 a .-y... -cs 0 cl- C L I41 to I- _ 0 a 



concen1falion to femove prot€in. The supemalant was freeze-dried, and 10 mg of the

resultam dried powder was dissolved into distilled watel an¿l beated with a

cation-exchange resin column, thereby obtaining an arÙmonia-eluted fraction' The

solvont was removed from this fraction" and the residue was dissolved into distilled

5 water, and the resultant solution was subjected to LC/I4S/þfS analysis'

' The results were as shown in Table 6.

ltao te o]

Dosed d ¡ oeÞt ¡de
Anount (n noly'mL) of eacl

dipeptide ident¡f¡ed
âç+ãÉ âhc^rñ+ ¡ôh

ExamDle Hvn-lì I v qß

Rêferent I a I
Ftâmô le 1-l Pro-Hyp 21 .3

Referent ¡al
Fvamnlc 1-2 Ala-Hyp 1.2

Csnparat i ve
Examole 3

Ser-Hyp 0.7

C 0 0 0 a ._ a 0 1., = a 5-- O.  <Evaluation test 1-7>      Each of Hyp-Gly alone ([Hyp-Gly] group) and a
1: 1 mixture of Hyp-Gly and Pro-Hyp a(Hyp-Gly) (Pro-Hyp)] group) was solubilized in physiological
saline so as to be 5 mmol/L in end concentration and then subjected to filtration sterilization. An 5
amount of 0.5 mL of the resultant solution was injected into an articular cavity between left femur and
tibia of C group where C57BL/6.1. mice of an age of 10 weeks had been given feeds having
compositions of Table 7 above for 3 weeks. After 1 week, the mice were killed, and non-decalcified
Mayer hematoxylin-dyed cut specimens of articular cavity parts between right and left femur and tibia
were prepared and subjected to 10 pathologic evaluation. In the same way, also as to cases where the
mice were killed after 3 weeks from the injection, non-decalcified Mayer hematoxylin-dyed cut
specimens of articular cavity parts between right and left femur and tibia were prepared and subjected
to pathologic evaluation by comparison with pathologic cut specimens of N group in the
aforementioned evaluation. test 1-6. 15The results are shown in Table 9.   Example 2 II
-f(Hvp-GIY)+(Pro-Nyp)] group 3 weeks after' infection  1. 00. 05 0.20.02 0 n 0 i- -in as90:100x 90C0 -0
o a = co0 - 0 E4-1 



<Ëvaluation test 1-6>

C57BL/6J mice of an age of 10 weeks were caused to orally ingest feeds having

compositions as shown in Table 7 below

lTable 7]

N group t group Hyp-G lv-
added group

[ (HyP-G lY) +
(Pro-Hyp) I -

(Pro+Hyp)-
added crouD

Gase 200 200 200 200

58- 3 3 58. 3 58. 3 58- 3

Corn oi 11.7 1-7 t1.7 11 .7

!Iineral m¡xture 35 35 35 35

Vitaßin m¡xture 10 10 to 10 to

Sucrose 100 to0 100 100 100

Corn starch q5 470- 45 517. ,15 bt /- 45

Ce I lu I ose 50 50 50 50

L-Cvstine 3 3 3

Potass ¡ um 5S_ 05 59.05 59. 05 59.05

llvo-G lv
Pro-Hvo

lPro+Hvo)

0 0 1- 030 .= > he 00 I- 4.1 0 0 , - , 0 0 0 0 L. ao   1 week after injection  0. 90. 1 SO '0* '0 0 (le;4.9 0 .0
a, =ai- cc; 0 - 0 L.>0-- 2 ? 0 ' : 4 g 0 0 C0 CC .00 



i ln

In this test, in Table 7, Hyp'Gly (tHyp-GM group) was used as the

Hyp-Gly-adcletl group, and a I : 1 mixture of Hyp-GIy and Pro-Hyp (KlIyp-Gly) +

(Pro-H1p)l group) was used as the IGIyp-GlV) + @ro-H1p)l-added group' The mice

was killed after 3 weeks, and the width of the articulæ cavity was measured Êom a pCT

(desk mioro cT scanner SKYSCAN 1172, produced by SKYSCAN) image of articular

part between femu¡ and tibia of each group, and the matrix stucture and the state of

cells were evaluated from non-decalcified hematoxylin-dyed cut speoimens. For

comparison, a free amino acid mixhue-added group (þo + Hypl group) whe¡e a ûee

amino acid mixhre of proline and hydroxyproline was used was used as the @ro +

Hyp)-adde<l group in Table 7 lo carry out the same procedu¡e and eraluation'

The results are shown in Table 8.

46

- 21 Example 1  1 group [ 3 weeks after iniection  L 0. 20. 03 03 C 2 0 L.43= +3  0r 044 00 21 0 I- .2 0
c_,--,= ii... _CP 2 CO X0 E 0a 0 .0w 0 e a0 .0 - a o a a 00 , _ , -OE+1000 CD 0 S. 0300 L .0 > he 00an
I?   1 week after Injection 0. 80. 2 40'074'0 
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<Evaluation test 1-7>

Each of Hyp-Gly atone (plyp-Glyl group) and a 1 : 1 mixtr¡re of Hyp-Gly and

Pro-Hyp (tGIyp-GÐ + (pro-Hyp)l group) was solubilized in physiological saline so as

to be 5 mmol/I in end concenhation and then zubjected to ûltation sterilization. An

amount of 0.5 mT. of tle resultant solution was injecte.d into an articular cavity between

left fenur an<l tibia of C group where C5TBf.l6J mice of an age of 10 weeks had been

given feeds having compositions of Table 7 above for 3 weels. After 1 weeh the mice

were küled and non-decalcified Mayer hematoxylin-dyed out specimens of articula¡

oavity pafis between right and left femur and tibia were prepared and subjeoted to

pathologic evaluation. In tle sarne way, also as to cases where tle mice were killed

a.frer 3 weeks ftom the injection, non-decalcified Mayer hematoxyLin-dyed cut

specimens of artioular cavity parts between right and left femu¡ and tibia were prepared

and subjected to pathologic evaluation by courparison with pathologic cut specimens of

N group in the aforementioned evaluation test 1-6.

The ¡esults are shown in Table 9.15

cancelious bone part in comparison with N group  <Consideration of results of performance evaluation
tests>     As seen in the above results, from comparison with the controls (blanks), it can be
understood that: the Ilyp-Gly inhibits the differentiation of activation of osteoclasts (Table 1), promotes
the differentiation of activation of osteoblasts (Fable 2), inhibits the 5 degeneration of cartilage cells to
adjust their differentiation (Table 3), and recovers the amount of fropocollagen in skin dermis (Table
5). In addition, these effects are more excellent than those of the other dipeptides, amino acids and
tripeptide according to the comparative examples.       In addition, it can be understood that the
Hyp-Gly is absorbed into intestine 10 extremely rapidly and stably (without being decomposed into
amino acids), when compared with the Ser-Hyp and the Ala-Hyp (Table 6).     In addition, from the
results as shown in Tables 8 and 9, it can be understood that in the cases of the single use of Hyp-Gly
being the dipeptide according to the present invention or in the cases of its joint use with Pro-Hyp, the
degeneration of articular 15 cartilages is inhibited or the regeneration of articular cartilages is
promoted.     Furthermore, in the cases of the joint use of Hyp-Gly and Pro-Hyp, it can be understood
that effects more than expected from effects of their respective single use are displayed, and their
synergistic effects are recognized (Tables 1 to 3 and 5). Particularly, in the promotion of activation of
osteoblasts (Table 2) and the inhibition of 20 degeneration of cartilage cells (Table 3), effects more
excellent than both of the single use of Hyp-Gly and the single use of Pro-Hyp are displayed.     As to
the inhibition of degeneration of cartilage cells (Table 3), the cases of the triple joint use of Hyp-Gly,
Pro-Hyp and Ala-Hyp display effects more excellent than any other case, and remarkable synergistic
effects by also using the Ala-Hyp jointly are 25 recognized.     Incidentally, as to the Pro-Hyp, in the
evaluation on a plastic Petri dish in Table 1 or in the evaluation of "relative value (%) of ALP" in Table
2, remarkable effects like  the Hyp-Gly are not recognized. However, from the evaluation on dentin
slices in Table 1, it is clear that the Pro-Hyp is effective for the inhibition of differentiation and
activation of osteoclasts, and therefore it can be understood that the Pro-Hyp is effective for the
inhibition of osteoporosis. Furthermore, as seen in Table 3, it can be 5 understood that the Pro-Hyp is
excellent also in the effect to inhibit the degeneration of cartilage cells.     From the results as shown in
Table 3, it can also be understood that the Ala-Hyp standing alone is effective for the inhibition of
degeneration of cartilage cells. In addition, it can be understood that similarly to the Hyp-Gly, the
Pro-Hyp is 10 absorbed into intestine extremely rapidly and stably (without being decomposed into
amino acids), when compared with the Ser-Hyp and the Ma-Hp (Table 6). [Malady inhibitors]
Malady inhibitors according to the present invention were obtained using the 15 above-mentioned
dipeptides or collagen peptides according to the present invention. Examples of their compositions are
hereinafter shown. <Examples 8 to 13>    Ingredients were mixed in accordance with the compositions
as shown in Table 10, and crystalline cellulose was used as a forming material in a ratio of 10 parts to
the 
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20 entirety of each composition as described in Table 10 to carry out tablet molding by a conventional
method, thereby obtaining malady inhibitors according to Examples 8 to 13 usable by oral
administration. Incidentally, in Table 10, the Hyp-Gly is the synthetic dipeptide of Example 1, the
Pro-Hyp is the synthetic dipeptide of Referential Example 1-1, the PC, PC, PC-CP and PC-PH are the
collagen peptide of Examples 4 to 25 7 respectively, and the PC-CP-Cont is the collagen peptide of
Comparative Example 7.   Example 13 (weight %)   11111   9L 1 9 VLI It?' Example 12 (weight %)
9L 1 9 
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<Consideration of results of performance evaluation tests>

As seen in the above results, from comparison with the contols (blanks), it can be

understood that: the IIyp-Gly inhibits the differentiation of activation of osteoclasts

(Table 1), promotes tte differe.ntiation of activation ofosteoblasts (fable 2), i¡hibits the

degeneration of cartilage cells to adjust their differentiation (Table 3), a:rd recovers the

amount of topocoilagen in skin dermis (Table 5). In additio4 these effects afe mofe

excellent than those of the ofher dipepticles, amino aoids and ûipeptide according to the

comlmrative examples.

In addition, it can be understootl that the Hyp-Gly is absorted into intestine

exhemeþ rapiclly ancl stably (without being decomposed into amino acids), when

compared with the Ser-Hyp and theAla-Hyp (Table 6)'

In additio¡, ftom the results as shown in Tables 8 and 9, ít ca¡ be understood that

i:r the cases of the single use of Hyp-Gly being the dipeptide according to the present

ínvention of in the cases of its joint use wilh Pro-Hyp, the degeneration of articular

cartüages is inhibited or the regeneration of articular cartilages is ptomoted'

Furthermore, in the cases of the joint use of H1p'Gly and Pro-H1p, it can be

understood that effects more than expected ftom effects of their respeotive single use are

displayed, and their synergistic effects are recognized (Tables 1 to 3 and 5)'

Particularl¡ in the promotion of activation of osteoblasts (Table 2) and the inlibition of

degeneration of cartilage cetls (Table 3), effects mole excellent than both of the single

use of Hyp-Gly and the single use of Pro-Hyp are displayed'

As to the inhibition of degeneration of cartilage cells (Table 3), the cases of the

tripie joi¡t use of Hyp-Gly, Pro-Hyp and AIa-Hyp display effects more excellent than

any otlier case, and remarkable synergistic effects by also using the Ala-Hyp joiotly are

recognized.

Incidenlaliy, as 10 the Pro-Hyp, in the evaluation on a plastic Petri dish in Table 1

or in tfre evaluation of "relative value (%o) of ALP" in Table 2, remarkabie effects like

20

ill  I  I Example 11 (weight %)  III   III  9  .4. Example 10' (weight %)  II Ift     1111 9  1  



the Hyp-Gly are not recopized. However, from the evaluation on dentin slices in

Table 1, it is clear that the Pro-Hyp is effeptive for the inhibition of differentiation ¿nd

activation of ost€oclasts, and ttrerefore it can be understood that fhe Pro-Hyp is effective

fo¡ the i¡hibition of osteoporosis. Furthermore, as seen in Table 3, it can be

undefstooal that the Pro-Hyp is excellent also in the effect to ínhibit the degeneration of

cartilage cells.

'From the results as shown in Table 3, it can also be understood that tho AIa-Hyp

standing alone is effective for the inhibition of degeneration of cartilage cells'

In addilion, it can be understoocl that similarly to the Hyp-Gly' the Pro-Hyp is

absorbeil into intestine extuemely rapidly and stably (without being decomposed into

amino acids), when compæed wilh the Ser-Hyp and the Ala-Hyp Clable 6)'

Malady inhibitorsl

Malady i¡hibitors according to tle present invention were obtained using the

above-mentioned dipeptides or collagen peptides according to the present invention.

Examples oftåeit compositions are hereina$er shown.

<Examples 8 to 13>

Ingreilients were mixed in accordance with the compositions as shown in Table 10,

and orystailine ceilulose was used as a formiag material in a ratio of 10 parts to the

entirety of each composition as described in Tabie 10 to cany out tablet molding by a

conventional method thereby obtaining malady.inhibitors according to Examples .8 to

i3 usable by oral admínishation. incidentail¡ in Table 10, the Hyp-Gly is the

q,nthetic dipeptide of Example 1, tle Pro-Hyp is the synthetic dipeptide of Referential

Example 1-1, the PC, FC, PC-CP and PC-PH are the collagen peptides ofBxamples 4 to

7 respectively, and the PC-cP-Cont is the collagen peptide of comparative Example 7.ZJ

Example 9 (weight %)  i-- 1 1  VL  1 1 9 VI.  Example 8 (weight %)  1 1 1 11 VL  9 V I. V 
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A19-aAN GAH-Oad Od  OA  Hd -0d  do-3d  luo0 -(10 -Od  Calcium (oyster shell calcination
oulyerization) / Glucosamine  I hydrochloride Vitamin C  <Example 14> Chewable type tablets were
produced using the above PC of Example 4.     Specifically, the below-mentioned ingredients were
mixed to prepare chewable type tablets of 0.8 g per tablet using a tablet molding tool. These chewable
type tablets 5 contained Hyp-Gly as an effective component in a ratio of about 10.0 weight % when the
entirety was assumed to be 100 weight %. PC50.0 kg Ascorbic acid10.0 kg MICROCALMAG S
(produced by SK Foods)4.6 kg 10 MABIT (produced by Hayashibara)19.0 kg Crystalline cellulose10.0
kg Emulsifier3.2 kg 
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<Example 14>

Chewable type tablets were produced using tle above PC of Example 4'

Speci.fioall¡ the below-mentioned ingredients were mixed to plepare chewable

type tablets of 0.8 g per tablet using a tablet molding tool. These chewable type tablets

contained Hyp-Gly as an effective component in a ratio of about 10'0 weight % when

the entirety was assumed to be 100 weight %.

PC

Ascorbic acid

MICROCALMAGS(producedbySKFoods) 4.6k9

MABIT (produced by Hayashibara)

Crystailine cellulose

Emulsifier

Aspartame

püns¡1sd milk powder.

Powder perfume

Citric acid

<ExamPle 15>

The PC of Example 4 was used, and the below-mentioned ingredients were mìxed

to prepare a powder clear soup (6.0 g per bag) for being drunken by dissolving it into

100 to 140 m-L of hot water' This powder clear soup contained Hyp-Gly as an

effective component in a ratto of abolt 7.0 weighl % when fhe entirety was assumed to

50.0 ke

10.0 kg

i9.0 kg

10.0 kg

3.2k9

0.5 ke

L.4kg

1.0 kg

0.3 kg

be 100 weight %.

PC

Chicken essence powder

25 Tabie salt

Glucose

Calcium lactate

35.0 kg

2s.0 kg

18.0 kg

'1.7 kC

7.0kg

Aspartame0.5 kg Fermented milk powder.1.4 kg 15 Powder perfume1.0 kg Citric acid0.3 kg <Example
15>     The PC of Example 4 was used, and the below-mentioned ingredients were mixed to prepare a
powder clear soup (6.0 g per bag) for being drunken by dissolving it into 20 100 to 140 int of hot water.
This powder clear soup contained Hyp-Gly as an effective component in a ratio of about 7.0 weight %
when the entirety was assumed to be 100 weight %. PC35.0 kg Chicken essence powder25.0 kg 25
Table salt18.0 kg Glucose7.7 kg Calcium lactate7.0 kg  Sodium glutamate4.0 kg Onion essence
powder1.0 kg HVP1.0 kg Beef flavor0.5 kg 5 Disodium 5`-ribonucleotide0.5 kg White pepper0.2 kg
Turmeric0.1 kg <Example 16> The PC of Example 4 was used, and the below-mentioned ingredients
were mixed 10 to prepare a powder juice (13.0 g per bag) for being drunken by dissolving it into 100 to
150 mL of water. This powder juice contained Hyp-Gly as an effective component in a ratio of about
8.0 weight % when the entirety was assumed to be 100 weight %. PC40.4 kg Sodium ascorbate1.2 kg 



Sodium gluømate

Onion essence powder

HVP

Beef flavor

Disodium 5'-ribonucleotide

Whiæ pe'pper

Tumreric

<Example 16>

The PC of Example 4 was used, and tåe below.nentioned ingredients were mixed

10 to prepare a powder juice (13.0 g per bag) for being druken by dissolving it into 100 to

150 mL of water. This powder juice contained Hyp-Gly as an cffective component in

a ratio of about 8.0 weight % when the entirety was assumed to be 100 weight %'

PC

Sodium ascorbate

Erythrifol

Acesulfame K

Aspartame

Sodirun citræe

Citric acicl (crystal)

Muscat flavor

<Example 17>

ThePCofExample4wasused,aridfollowingthebelow.mentionedingredient

composition, into purified water tloere v¡ere díssolved the other ingredienls, and the

resnltant solution was adjusted to pH 3.5, B' x 9.0 %o a¡d then subjected to

25 heat-sterilization üeatment at 110 0c for 30 seconds a¡d then cooled to 10 "c and fhen

aseptically fil1ed into a paper pack, thereby preparing a refreshing clrink (125 mL per

pack). This refreshing d¡ink containect Hyp-Gly as a¡ effective component in a ratio

4.0 kg

1.0 kg

1.0 kg

0.5 kg

0.5 kg

0.2ks

0.1 kg

15

40.4ks

1.2k9

52.0 kg

0.1 kg

0.1 kg

0.8 ks

+.6kc

0.8 kg

15 Erythritol52.0 kg Acesulfame K0.1 kg Aspartame0.1 kg Sodium citrate0.8 kg Citric acid (crystal)4.6
kg 20 Muscat flavor0.8 kg <Example 17> The PC of Example 4 was used, and following the
below-mentioned ingredient composition, into purified water there were dissolved the other
ingredients, and the resultant solution was adjusted to pH 3.5, B' x 9.0 % and then subjected to 25
heat-sterilization treatment at 110 C for 30 seconds and then cooled to 10 C and then aseptically filled
into a paper pack, thereby preparing a refreshing drink (125 mL per pack). This refreshing drink
contained Hyp-Gly as an effective component in a ratio  of about 0.5 weight % when the entirety was
assumed to be 100 weight %. PC2.5 kg Vitamin mix DN (produced by BASF, Japan)0.1 kg
Erythritol5.5 kg 5 Acesulfame K0.015 kg Aspartame0.005 kg Citric acidabout 0.6 kg Fruits mix
flavor0.16L Litchi flavor0.04 L 10 Purified waterbalance (The balance was set so that the total would
be 100.0 kg) 
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of about 0.5 \¡¿eight % when tle entirety was assumed to be 100 weight %'

PC

Vìtanin mix DN (produced by BASF, Japan)

ErJ¡thritoi

Acesulfame K

Aspartame

Citric acid

Fruits mix flavor

Litchi flavor

Purifietl water

(Ihe balance was set so 13at the total would be 100.0 kg)

<Example 18>

First of all, tÏe PC of Exanple 4 and gelatin were imÍiersed into purified water

(B) among the below-mentioned ingredients and thereby swollen for 30 mínutes and

then completeþ dissolved by heating to 80 oC for 30 minutes, thereby obtaining a

gelatin solution. Next, milk oligosaccharide, powder malt reducing sugar, erythritol

and intactably digestible dextrin were dissolved futo purified water (A) among the

below-mentioned ingredients and boiled down, and l}en fhereto aspartarne, the

aforementioned gelatin solution, citric acid (crystal) as beforehand dissolved into part of

the purified water (A), peppemìnt flavor, mint flavor, lemon flavor and safflower

yellow color were added, a¡d the resultant solution was adjusted to B' x 79 to 8 1 % and

then defoamed and then filled into a starch mold a¡¡l then d¡ied at room tempelahlre for

24 hours, thereby preparing a gummy jelly (4 g per grain). This gummy jelly

contained Hyp-Gly as an eftective component in a ratio of about i .0 weight % when the

2.sw

0.1 kg

s.s kg

0.015 kg

0.005 ks

about 0.6 kg

0.16 L

0.04L

balance

15

25 entirety was assumed to be 100 v¡eight %'

PC

Milk oligosaccharide

5.0 kg

41.0 kg

<Example 18>      First of all, the PC of Example 4 and gelatin were immersed into purified water (B)
among the below-mentioned ingredients and thereby swollen for 30 minutes and 15 then completely
dissolved by heating to 80 C for 30 minutes, thereby obtaining a gelatin solution. Next, milk
oligosaccharide, powder malt reducing sugar, erythritol and intractably digestible dextrin were
dissolved into purified water (A) among the below-mentioned ingredients and boiled down, and then
thereto aspartame, the aforementioned gelatin solution, citric acid (crystal) as beforehand dissolved
into part of 20 the purified water (A), peppermint flavor, mint flavor, lemon flavor and safflower yellow
color were added, and the resultant solution was adjusted to B' x 79 to 81 % and then defoamed and
then filled into a starch mold and then dried at room temperature for 24 hours, thereby preparing a
gummy jelly (4 g per grain). This gummy jelly contained Hyp-Gly as an effective component in a ratio
of about 1.0 weight % when the 25 entirety was assumed to be 100 weight %. PC5.0 kg Milk
oligosaccharide41.0 kg  Powder malt reducing sugar31.0 kg Erythritol5.0 kg Intractably digestible
dextrin5.0 kg Aspartame0.05 kg 5 Gelatin (A211250, produced by Nitta Gelatin, Inc.)7.0 kg Citric acid
(crystal)1.2 kg Peppermint flavor0.6L Mint flavor0.2 L Lemon flavor0.7 L 10 Safflower yellow
colorproper amount Purified water (A)20.0 L Purified water (B)18.0 L <Example 19>          The Hyp-Gly
of Example 1 was solubilized with sterilized physiological saline so 15 as to be 2.5 mM in
concentration, thereby obtaining a malady inhibitor according to Example 19 usable by injection into a
diseased part. -Referential data relating to Pro-Hyp--          Hereinafter, for reference, effects of
Pro-Hyp-containing collagen peptides and 20 Pro-Hyp are shown.       First of all, the
Pro-Hyp-containing collagen peptides as used in the performance evaluation tests are explained. As
the collagen peptides, there were prepared two kinds of Pro-Hyp-containing pig skin-derived collagen
peptides (hereinafter abbreviated as "PC" and "PC-CA" respectively), a Pro-Hyp-containing fish
scale-derived collagen 
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Powder malt reducing sugar

Erythritol

Intactably digestible dexti¡r

Aspartame

Gelatin (A?IÐ50, produced by Nitta Gelatin, fnc')

Citric acid (orystal)

Peppermint fiavor

Mint fiavor

Lemon flavor

Saflower yellow color

Purified water (A)

Purified water @)

<Example 19>

The Hyp-Gly of Example 1 was solubilized with sterílizecl physiologioal saline so

as to be 2.5 mM in concentation, thereby obtaíning a malady i¡libito¡ according to

Example 1 9 usable by inj ection ínto a diseased part.

-Referential 
data relating to Pro-Hyp-

Hereinafter, for reference, effects of Pro-Hyp-containing collagen peptides and

Pro-Hyp æe shown.

First of all, the Pro-Hyp-containing collagen peptides as used in the performance

evaluation tests afe explained. As the oollagen peptides, there were prepared two

kincls of Pro-H1p-containing pig skin-derived collagen peptides (hereinafter abbreviated

as ',PC', and "Pc-cA', respectively), a Pro-Hyp-containing fsh scale-derived collagen

peptide accorrli¡g to tÏe present invention (hereinaffer abbrev-iated as "FC") and for

comparison, two kincls of Hyp-GIy aud Pro-H1p-free pig skin-derived collagen pepides

(hereinafer abbreviated as "PC-Cont" and "PC-CA-Cont" respectively)'

31.0 kg

5.0 kg

5.0 kg

0.05 kg

7.}ke

1.2kg

0.6 L

0.2L

0.7 L

propgr amount

20.0 L

18.0 L

L5

25

25 peptide according to the present invention (hereinafter abbreviated as "PC") and, for comparison,
two kinds of Hyp-Gly and Pro-Hyp-free pig skin-derived collagen peptides (hereinafter abbreviated as
"PC-Cont" and "PC-CA-Cont" respectively).  <PC>     An amount of 1 kg of gelatin (I type collagen)
being a heat-degenerated product of a pig skin-derived collagen was dissolved into 4 kg of 75 C warm
water, and its temperature was adjusted to 60 C, and thereafter as a primary enzymatic reaction, 10 g
5 of yellow Asp ergillus-derived protease was added, and the system was kept at a pH of 5.0 to 6.0
and a temperature of 45 to 55 C for 120 minutes, thereby carrying out an enzymatic hydrolysis
treatment. Next, as a secondary enzymatic reaction, an Aspergillus oryzae-extracted enzyme having
aminopeptidase P and prolidase activity was added so as to be 0.5 % in end concentration, so that the
material was made soluble. 10 Thereafter, the material was reacted at 50 C for 6 hours. After the
reaction, the reaction liquid was subjected to heat treatment at 100 C for 10 minutes and then cooled
to 60 C and then filtered with active carbon and a filtration assistant (diatomite), and the resultant
mother liquor was subjected to high-temperature sterilization treatment at 120 C for 3 seconds. Then,
the sterilized mother liquor was spray-dried, so that a PC 15 was obtained.     This PC was subjected
to thin-layer chromatography. That is to say, 10 pg of the water-solubilized PC was dropped onto a
thin-layer chromatography plate (trade name: "Cellulose F", produced by Merck) and then eluted with
a solvent (n-butanol : acetic acid : water = 4 : 1: 2). This plate was air-dried and then sprayed with an
isatin-zinc 20 acetate reagent, and thereafter the presence of a peptide of which the N terminal end
was Pro was confirmed by a blue spot, and it was also confirmed that the RI value f[distance from spot
original to colored spot]/[distance from spot original to solvent front] of the blue spot of the
above-obtained PC consisted with the RI value of each blue spot of the Pro-Hyp among the Hyp-Gly
and the Pro-Hyp which were internal 25 markers spotted to the same plate, in other words, this PC
contained the Pro-Hyp. <FC> An FC was obtained in the same way as of the aforementioned
production of the  PC except that a fish scale-derived gelatin was used     In addition, this FC was
analyzed by thin-layer chromatography in the same way as of the aforementioned case of the PC. As
a result, the presence of Pro-Hyp was confurned. 5<PC-CA>     An amount of 1 kg of gelatin (I type
collagen) being a heat-degenerated product of a pig skin-derived collagen was dissolved into 4 L of 20
mM tris-HC1 buffer (pH 7.5) of 75 C while heated and then cooled to 40 C, and thereafter as a primary
enzymatic reaction, 1 g of collagenase (Collagenase N-2, produced by Nitta Gelatin, Inc.) was 10
added, and the system was kept at a pH of 7.0 to 7.8 and a temperature of 40 C for 24 hours, thereby
carrying out an enzymatic decomposition treatment. Next, as a secondary enzymatic reaction, an Asp
ergillus niger-extracted enzyme having aminopeptidase P and prolidase activity was added to the
resultant reaction liquid so as to be 0.25 % in end concentration. Thereafter, the material was reacted
at pH 4.0 and 15 50 C for 6 hours. After the reaction, the reaction liquid was subjected to heat
treatment at 100 C for 10 minutes and then cooled to 60 C and then filtered with active carbon and a
filtration assistant (diatomite), and the resultant mother liquor was subjected to high-temperature
sterilization treatment at 120 C for 3 seconds. Then, the sterilized mother liquor was spray-dried, so
that a PC-CA was obtained.  20 A solution prepared by dissolving 2 g (dry weight) of the
aforementioned PC-CA into 10 nth of water were separated into two, and they were sequentially
charged into a column ("DEAE TOYOPEARL 650M", produced by TOSOH Corporation; 16 x 650
mm), and a void volume fraction eluted with distilled water was recovered. Next, the recovered fraction
was charged into a column ("SP TOYOPEARL 650W, produced by 25 TOSOH Corporation; 16 x 650
mm), and a void volume fraction eluted with distilled water was recovered. Next, this fraction was
charged into a column ("SEPHADEX LH-20", produced by Pharmacia Co., Ltd.; 26 x 900 ram), and
elution was made with a  30 % aqueous methanol solution. Fractionation was made at 9 viL/fraction,
so that a fraction corresponding to a position where the Pro-Hyp which was a chemical synthetic
product was eluted was recovered. This fraction was provided to an HPLC using a column
("pBondasphere 511C18 300k, produced by Waters Co., Ltd.; 3.9x 150 mm) to 5 make fractionation
by a linear concentration gradient elution of a 0 to 32 % or less aqueous acetonitrile solution
containing 0.1 % trifluoroacetic acid (carried out at a flow rate of 1 mL/min and a gradient of 0 to 32%
in 18 minutes), so that a peak part eluted at a retention time corresponding to a position where the
Pro-Hyp which was a chemical synthetic product was elated was recovered. Then, the recovered
liquid was 10 vacuum-dried to solid, so that a white powder was obtained. The structure of the
obtained white powder was analyzed with a protein structure analyzer ("Protein Sequencer 491
Model", produced by Applied Biosystems) by the &limn method. As a result, the presence of Pro-Hyp
was confirmed. 
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<PC>

An amount of I kg of gelatin (I t¡pe collageQ being a heat-degenerated product

of a pig skin-derived collagen was dissolved into 4 kg of 75 oC warm water, and its

temperafure reas adjusted to 60.oC, and thereafter as a primary enrymatic reaction, 10 g

of yellow Aspergillus-derived protease was added, and the system was kept at a pH of

5.0 to 6.0 arid a temperature of 45 to 55 oC for 120 minutes, thereby carrying out an

enzymatic hydrolysis teatment. Next, as a secondary enzymatic reaction, an

Aspergillus oryzae-extracted enzryme having aminopeptidase P and prolidase activity

was added so as to be 0.5 % in end conoentration, so that the material was made soluble.

Thereafter, the material was reacted at 50 "C for 6 hours. After fhe reaction, the

reaction liquid was subjected to heat teaÛlent at 100 oC for 10 minutes and then cooled

to 60 oc and then filtererl with active carbon and a filtration assistant (diatomite), ald

the result¿nt motlre¡ liquor was subjected to high-temperatme sterilization teat¡ent at

120 "C for 3 seconds. Then, the sterilized mother liquor was spray-dried, so that a PC

was obtained.

This PC was subjected to thin-layer c,bromatography. That is to sa¡ 10 pg of The

wafer-solubilized PC was dropped onto a thin-layer chromatography plate (lrade name:

"cellul0se F", produced by Merck) and then eluted with a solveot (n-butanol : acetic

acid : water = 4 : 7 :2). This plate was air-dried and fÏen sprayed with an isatin-zirc

acefale rcagenf" ancl ihereafter the presence of a peptide of which the N terninai end

was Pro was co¡firrned by a blue spot, arid it was also conf¡med thæ the Rf value

{fdistance from spot original to colored spot]/[distance ftom spot original to solvent

frontl) of tåe blue spot of the above-obtained PC consisfed with the Rf value of each

blue spot of the Pro-Hyp among the Hyp-Gly and the Pro-Hyp which were inte¡nal

markers spotied to the same plate, in other words, this PC contained the Pro-Hyp'

<FC>

A¡ FC was obtained in the same way as of the aforementioned production of the

15

z0

z3

51

<PC-Cont> 15A PC-Cont was obtained by carrying out only the primary enzymatic reaction in the
aforementioned production of the PC.     That is to say, 1 kg of gelatin (I type collagen) being a
heat-degenerated product of a pig skin-derived collagen was dissolved into 4 kg of 75 C warm water,
and its temperature was adjusted to 60 C, and thereafter 10 g of yellow Aspergillus-derived 20
protease was added, and the system was kept at a pH of 5.0 to 60 and a temperature of 45 to 55 C for
120 minutes, thereby carrying out an enzymatic hydrolysis treatment. Next, a solution obtained by the
enzymatic hydrolysis treatment was heated at 85 C for 10 minutes to deactivate the enzyme and then
cooled to 60 C and then filtered with active carbon and a fdtration assistant (diatomite), and the
resultant mother liquor was 25 subjected to high-temperature sterilization treatment at 120 C for 3
seconds. Then, the sterilized mother liquor was spray-dried, so that a PC-Cont was obtained. In
addition, this PC-Cont was analyzed by thin-layer chromatography in the same  way as of the
aforementioned case of the PC. As a result, no blue spot was seen, so that the presence of any of the
Hyp-Gly and the Pro-Hyp could not be confirmed. <PC-CA-Cont>        A PC-CA-Cont was obtained by
carrying out only the primary enzymatic reaction 5 in the aforementioned production of the PC-CA.
That is to say, 1 kg of gelatin (I type collagen) being a heat-degenerated product of a pig skin-derived
collagen was dissolved into 4 L of 20 niM tris-HC1 buffer (pH 7.5) of 75 C while heated and then
cooled to 40 C, and thereafter 1 g of collagenase (Collagenase N-2, produced by Nitta Gelatin, Inc.)
was added, and the system was kept 10 at a pH of 7.0 to 7.8 and a temperature of 40 C for 24 hours,
thereby carrying out an enzymatic decomposition treatment. Next, a solution obtained by the
enzymatic hydrolysis treatment was heated at 85 C for 10 minutes to deactivate the enzyme and then
filtered with active carbon and a filtration assistant (diatomite), and the resultant mother liquor was
subjected to high-temperature sterilization treatment at 120 C for 3 15 seconds. Then, the sterilized
mother liquor was spray-dried, so that a powdered PC-CA-Cont was obtained.     In addition, this
PC-CA-Cont was analyzed by thin-layer chromatography in the same way as of the aforementioned
case of the PC. As a result, no blue spot was seen, so that the presence of any of the Hyp-Gly and the
Pro-Hyp could not be confirmed. 20<Evaluation test 2-1> The aforementioned PC (PC group), PC (PC
group) and PC-CA (PC-CA group) were used, and each collagen peptide was added to a precursory
cartilage cell stock ATDC5 culture liquid so as to be 0.1 % in end concentration. After 5 days from the
culture, each inhibition activity of alkaline phosphatase (ALP) being a marker enzyme 25 for
hypertrophied cartilages and calcification was examined. For comparison, the ALP inhibition activity
when adding no peptide (N group), the ALP inhibition activity when using peptone (Pe group) of 0.1 %
in end concentration, and the ALP inhibition activity  when using the aforementioned PC-Cont
(PC-Cont group) and PC-CA-Cant (PC-CA-Cont group) were also examined. The results are shown in
Table 11. [Table 117 
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PC except that a fish scale-derived gelatin was used.

In adclition, this FC was analyzed by thinlayer chromatography in the same way

as of tle aforementioned case of the PC. As a resul! the presence of Pro-H1p was

confrmeù

<PC-CA>

An arnount of 1 kg of gelatin (I type collagen) beíng a heat'degenerated product

of a pig skin-deriverl collagen was dissolved into 4 L of 20 mM tris-HClbutrer (pH 7'5)

of 75 'C while heated and thên cooled to 40 "C, and thereafter as a primary enzymøtc

reaction, 1 g of collagenase (Collagenase N-2, produced by Nitta Gelatir¡ Inc') was

added and the systÊm was kept at a pH of 7'0 to 7.8 and a temperahte of 40 "C fot 24

hours, tlrereby carrying out an enzylr;rai:;c decomposition treatmenl, Next' as a

secondary enzymatic reactioq an Aspergillus niger'extacted etlzyme having

arninopeptidase P and prolidase activity was added to the resultant reaction liquid so as

to be 0.25 Yo tt end concentratíon. Thereafter, the material was reacted at pH 4.0 and

50 oC for 6 hours. Àfter fhe reaction, tle reaction liquid was subjeoted to heat

treatment at 100'C for 10 minutes and then coolÊd to 60 "C and then filæred with

active ca¡bon and a filtation assistant (diatomite), and the resultant motlrer iiquor was

subjected to high-temperature sterilzation treâÍnent at 120 "C for 3 seconds. Then,

the sterilized mother liquor was spray-dried, so that a PC-CA'was obtained.

A solúion prepared by dissolving 2 g (dry weight) of the aforementioned PC-CA

i¡to i0 mL of wate¡ were separated into two, and they were sequentially charged into a

column ('DEAE TOYOPEARL 650M", produced by TOSOH Corporation; i6 x 650

rnm), and a void volume fraction eluted wüh tlistilied water was recovered. Next, the

recovered fraclion was cbarged into a cohrmn ("SP TOYOPEARL 650M", produced by

TOSOH Corporation; 16 x 650 mrrr), and a void volume ftaction eluted with distilled

lryater was recovered. Next, this fraction was chæged into a column ('SEPIIADEX

LH-20", procluced by Pharmacia Co',LtÃ';26 x ÇQQ mm), a¡d elution was made with a

15

20

58

M group Pe group PC group FC group PC-CA group PC-Cont group PC-CA- Cont group 0.9 0.15
Relative ALP activity 1.0 0.01 1.2 0.01 0. 3 -_..1: 0. 05 (*) 0.7 
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30 0/o aqueous methanol solution. Fractionation was made at 9 rrl-lfraction, so ttrat a

fraction corresponding to a position where the Pro-Hyp which was a chemical slrrthetic

product was eluted was recoveted. This ftaction was províded to aa IIPLC using a

colum ("pBondasphere 5pC18 300Å", produced by Waters Co', Ltd.; 3'9x 150 nm) to

make f¡actionation by a linear concentation gradient elution of a 0 to 32 To ot less

aqueous acetonitrile solution containing 0.1 % trifluoroacetic acitl (carried out at a flow

rate of 1 ml/min and a gradient of o to 32 Yo in 1 8 minutes), so tåat a peak part eiuted at

a retention time corresponding to a position where the Pm-Hyp which was a chemical

sytrthetic product was eluted was recovercd. TherL tbe tecovered liquid was

vacuum-dried to solid, so that a white powder was obtained. The struoture of the

obtaited white powder was analyzed with a protein structufe analyzer ('Prolein

Sequencer 491 Model", produced by Applied Biosystems) by the Edman method' As a

resrrlt, the presence of Pro-Hyp was confmred.

<PC-ConÞ

A PC-Cont was obtained by carrying out only the primary enz¡anatic reaction in

the aforementioned production ofthe PC.

That is to say, 1 kg of gelatin (I type collagen) being a heat-degenerated product

of a pig skin-derived oollagen was dissolved into 4 kg of 75 oC r¡rarm water, and its

tempefature was adjusted to 60 .c, and thereafter 10 g of yellow Aspergillus-derived

protease was added, and the system was kep æ a pH of 5.0 to 6.0 and a temperature of

45 ro 55 .C for 120 minr¡tes, thereby carrying out an enzlmatic hydrolysis treatrûent.

Next, a solution obtained by the enzymatic hydrolysis treatnent v/as heafed at 85 "c for

10 minutes to deactivate the enzyme and then cooled to 60 'c and then filte¡ed with

active ca¡bon and a filtration assistant (diatomitÐ, and the fesulta¡t mother liquor wæ

subjected to high-temperature sterilization heaûrert at 720 "c for 3 seconds. Then,

the sterilized mother liquor was spray-dried, so that a PC-Cont was obtained'

h addition, this PC-Cont was anaiyzed by thin-layer chromatography in the same

z5

59

O. 05 (*) 0.2 O. 05 (*) 0.9 0.1  -- *) : There is seen statistically a significanterence In with N group. (PO.
05)  <Evaluation test 2-2>     The A.T2 inhibition activity was examined in the same way as of
evaluation test 2-1 except that: a dipeptide Pro-Hyp as synthesized by a solid-phase method
(produced by PH Japan) ([Pro-Hyp] group) was used, the amount of its addition was changed to 5 2.5
mM and, for comparison, no peptide was added (N group) or glycine being a free amino acid (Gly
group), proline being a free amino acid (Pro group), hydroxyproline being a free amino acid (Hyp
group), a free amino acid mixture of proline and hydroxyproline ([Pro + Hyp] group), a free amino acid
mixture of glycine, proline and hydroxyproline ([Gly + Pro + Hyp] group), and a tripeptide Pro-Hyp-Gly
as synthesized 10 by a solid-phase method (produced by PH Japan) ([Pro-Hyp-Gly] group) were used.
The results are shown in Table 12.    <Evaluation test 2-3>     C57BL/67 mice of an age of 10 weeks
were caused to orally ingest feeds having compositions as shown in Table 13. In this test, in Table 13,
the aforementioned PC (PC group), EC (FC group) and PC-CA (PC-CA group) were used as collagen
5 peptide-added groups, and for comparison, the aforementioned PC-Cont (PC-Cont group) and
PC-CA-Cont (PC-CA-Cont group) were used. The mice was killed after 3 weeks, and from
non-decalcified hematoxylin-dyed cut specimens of articular part between femur and tibia of each
group, the matrix structure and the state of cells were evaluated and the width of the articular cavity
was measured. 10The results are shown in Tables 14 and 16. The values as shown in Table 14
(pathologic scores) are values obtained by evaluating the matrix structure and state of cells of articular
cartilage of each mouse on the criteria as shown in Table 15 and averaging the evaluation values.
(Pro+Hyp) - 
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way as of the aforementioned case of ttre PC. As a resulq no blue spot was seen, so

tlat the presence ofany oftle Hyp-Gly and the Pro-Hyp could not be corfi¡med'

<PC-CA-ConÞ

A PC-CA-Cont was obtained by carrying out only the primary e¡zJ'nratic reaction

in the aforeme,ntioned production of the PC-CA.

That is to say, 1 kg of gelatin (I type coilagen) being a heat-degenerated product

of a pig skin-derived collagen was dissotved into 4 L of 20 mM bis'HCl buffe¡ (pH 7'5)

of 75 "C while heated and then cooled to 40 'C, and thereafter 1 g of collagenase

(Collagenase N-2, produced by Nitta Gelatin, Inc.) was added, and the system was kept

at a pH of 7 .0 to 7.8 and a temperahrre of 40 oC for 24 hours, thereby carrying out au

eîryfÌalic decomposition treatment. Next a solution obtainetl by the enzymatic

hydrolysis treatment was healed ú.85 oc for 10 minutes to deactivate the enzyme and

then filte¡ed with active oarbon and a filtration assistant (diafomite), and the resultant

motler liquor was subjected to high-temperature sterilization treatnent at 120 'c for 3

seconds. Then, the sterilized mother liquor was spray-dried, so that a powdered

PC-CA-Cont was obtaíned'

In addition, this PC-CA-Cont was analyzed by thinJayer chromatography ín the

same way as of the aforementioned oase of the PC. As a resul! no blue spot was seen,

so that the presence of any ofthe Hyp-Gly and the Pro-H1p sould not be confírmed'

<Evaluation test 2-1>

The aforementioned PC (PC group), FC (FC group) and PC-CA (PC-CA group)

were used, a¡d each collagen peptide was addetl to a precüsory cartilage cell stock

AIDC5 culture liquid so as to be 0.1 % in end concentration' After 5 days from the

culture, each i¡hibition activity of alkaline phosphatase (AtP) being a ma¡ker erzjme

for h¡pertoophied cartilages and calcification was examined. For comparison, ttre ALP

i¡hibilion activiry when adding no peptide o{ goup), the ALP inhibition activþ when

using peptone @e group) of 0.1 o/o in end concentation, and the ALP inhibition activity

L5

20

ZJ

added group ooz 289 Icu. I98 or Ima 517.45 I OS CO 9062. I I Cr) Pro-Hyp - added group ooz 1889
1L'LL 198 Ior 001- 9b "L 19 09  
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when using the afo¡ementioned PC-Cont (PC-Cont group) and PC-CA-Cont

(PC-CA-Cont group) were also examined' The results are shown in Table 11'

@ signif¡oant difference in oompar¡son

with N group. (p(0.05)

lTable 111

N group Pe groutr PC grour ¡C grouf PC-CA
grouP

PG-tont
group

Pg-uA-
Cont

Re lativ(
ÀLP

act iv i tt
1. 0+
0. 01

1t-+
0. 01

0. 3+
o. 05 (*)

0. 7È
o. 05 (*)

0.2=
0. 05 (*)

0.9=
0. 1

0.9È
0. 15

5069  0) I Collan peptide- added   group  09L E'89 CIL  SE_ 01  001.  470. 45  09 07 90 '65 09_ I I C
group 00Z  E'89  L.:LL  
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<Evaluation test 2-2>

The ALP inhibition activity was exarnined in the same way as of evaluatioo test

2-1 except thaÍ a dipeptide Pto-Hyp as synthesÞed by a solid-phase method þroduced

by PH Japan) ([Pro-Hyp] group) was use4 tle amount of its addition was changed to

2.5 nM an{ for comparison, no peptide was added (N group) or glycine beilg a ûee

amino acicl (Gly group), proline being a free amino aoicl (Pro group), hyd¡oxyptoline

being a free amino acid (Hyp group), ¿ ftss amino acid mixtu¡e of proline and

hydroxlproline ([Pro + Hyp] group), a ftee amino ¿cid mixh¡re of glycine, proline and

hydroryproline ([Gly + Pro + Hyp] group), and a tipeptíde Pro-Hyp-Gly as slnthesized

by a solid-phase method (produced by PH Japan) ([Pro-Hyp-GM group) were used'

The results are shown in Table 12.

9E  01  _ 001.  StrOLV  09  CO 90 '65 I  I dno..46 N ooz   E'89  L'LL  9E  01  001.  '6Z9  09  0) I  iLl   
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<Evaluation test 2-3>

C57BU6J mice of an age of 10 weeks were caused to orally íngest feeds having

compositions as shown in Table 13. h this tes! io Table 13, the aforementioned PC

(PC goup), FC (FC group) and PC-CA (PC.CA group) were used as collagen

peptide-added groups, anrl for comparison, tÏe aforementioned PC-Cont @C-Cont

group) and PC-CA-Cont (PC-CA-Cont group) were used. The míce was killed after 3

weeks, aod ftom non-decalcified hematoxylin-dyed cut specimens of artícula¡ paÍ

between femrir and tibia of each group, the matrix structure and the state of cells were

evaluated and the width of the a¡ticular cavity was measured.

The results are shoq'n in Tables 14 and 16. The values as shown in Table 14

(patåologic scores) are values obtainecl by evaluating tle rratrix structüe aitd state of

cells of articular cartilage of each nouse on the criteria as sho¡¡m in Table 15 a¡rd

averaging the evaluation values,

64

PC-Cont group PC-CA- Cont group 2.2 0.400 Pathologic scores (articular cartilage Part) 0.2 0.04 5,0
1.500 1.7 0.500 2.0 0.400 0.5 0.5 2.3 0.400    
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*): There is seen statistically a sign' Ica group. (p<0.05) [Table 15]  Structure of matrix  State of cells
0Ordinary  0Ordinary 1Surface extraordinary  2Defect 3Surface fiber spasticitY  5Strong defect 6Deep
cracks 8Defect of entirety of cartilage and cells 8Complete defect of cartilage   [Table 16]   N group C
group PC group FC group PC-CA 



[Tabte 14]

ence ¡n comparison with

srouÞ. (p<0.05)

[Table 15]

*), fn"." is seen statistically a signifioant d¡fference in comparison with N

group. (p(0.05)

N group C group PG group FC croup
PC-CA
group

PC-Gont
group

t u-uA-
Cont

Pathologio scores
(arti cu lar

carti laee part)

a.2t
0. 04

5, 0-t-
l. 5 (*,)

1.7 !
0.5(*)

2.O*
0,4({.)

0. 5:r
0.5

2,3!.
o. 4 (*)

2.2*.
0.4(rt)

oefect of entirety of
¡lage and cells6 Deep craoks

[Table 16]

N group C group PG eroup FG sroup
PC-CA PC-Cont

EroUo
Pü-GA-

Cññt

Re latlve
th ¡ckness

of
1. 0É
o.2

0.5*
o. 1(t )

0,9+
0. I

0.7È.
0.2(*,)

1.0+
o.2

0.6+
0. 2 ( {.)

0. 6ù
0.2({.)

group PC-Cont group PC-CA- Cont Relative thickness 1.0 0.5 0.9 0.1 1 . 0 0.6 0.6 of articular 0.2 0.1
(*) 0.1 0.2(*) 0.2 0.2 (*) 0.2(*) *): There is seen statistically a significant difference in comparison wi
group. (p<0. 05)  



Fwihennore, as to the aforementioned N group, C group and PC group' bone

measurement by CT appaütus (X-ray CT Latheta' produoed by ALOôA) was carried

out. The results a¡e shown in Ti¡ble 17'

lTable 17]

Canoel ious
bone dens itY

(me/cnt)

418. 10t42- 45617.57+45.01

0" 113È0. 014350.28-F17. 18550. 10È 6.73

0. 140È0.01727.17 -+2-
391 . 12+27. 44576.0?-+24. g7

Furthermore, as to the aforementioned N group, C group and PC group, bone measurement by CT
apparatus (X-ray CT Latheta, produced by ALOCA) was carried out. The results are shown in Table
17. [Table 17]   Total bone dens ity (mg/cm3) Cortical bone dens ity (ng/cm3) Cancel i ous bone dens
ity (mgicia3) Total bone salt amount (mg) Bone sectional secondary curvature moment (mg  cm) N
group 617.5745.01 722.3743.66 418.10d:42.45 
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<Evaluation test 2-4>

C57F,U6I mice of an age of 10 weeks were caused to orally ingest feeds having

compositions as shown in Table 13 above. Ia this tes! in Tabie 13, a dipeptide

Pro-Hyp being a chemically synthesized produot þroduced by BACIIEM) ([Pro-Hyp]

group) was usecl as the Pro-Hyp-added group. The mice was killed afrer 3 weeks, and

the width of the aficular cavity was measured ftom a pCT (desk micro CT scanner

SKYSCAN 1172, produced by SKYSCAN) image of articular part between femur and

tibia of each group, and the matrix structufe a¡cl tbe stafe of cells were evaluated Êom

non-decalcified hemaûorytindyed cut specimens' in adclition, for comparison, a ftee

amino aoid mixture-added group ([Pro + Hyp] group) where a free amino acid mixture

of proline and hydroxyproline was used was used as the @ro + Hyp)-added group in

Tabie 13 to carry out tle same procedure and evaluation,

The rssults are shown in Table 18.

68

26.552.05 0.1420.015 C group 550.10 6.73 657.4310.78 350.2817.18 23.451.09 0.1130.014 Pc group
576.02-24.67 682.0030.41 391.1227.44 27.17S-2.55 0.140 --i= 0.017    <Evaluation test 2-4>
C57BL/67 mice of an age of 10 weeks were caused to orally ingest feeds having compositions as
shown in Table 13 above. In this test, in Table 13, a dipeptide Pro-Hyp being a chemically synthesized
product (produced by BACHEM) ([Pro-Hyp] 5 group) was used as the Pro-Hyp-added group. The mice
was lcilled after 3 weeks, and the width of the articular cavity was measured from a 1.ICT (desk micro
CT scanner SKYSCAN 1172, produced by SKYSCAN) image of articular part between femur and tibia
of each group, and the matrix structure and the state of cells were evaluated from non-decalcified
hematoxylin-dyed cut specimens. In addition, for comparison, a free 10 amino acid mixture-added
group ([Pro + Hyp] group) where a free amino acid mixture of praline and hydroxyproline was used
was used as the (Pro + Hyp)-added group in Table 13 to carry out the same procedure and evaluation.
The results are shown in Table 18.  



lTable 181

N G Erouo groltd

Relative thiokness
of articu lar

È^r+ i làtâ
1_oto.2 o. 5{-0. I (t ) 0.9å0. 1 0. 5È0. 2 ({.)

Pathologic scores
(art i cu lar

^--+l I à-- ^àÈ+\
0. 2É0. 04 5.s.+1.5(x) 0. 5É0. 5 5.0-F1.8(*)

Feature of
)âthologlc f¡nd Íng(

in art icu lar
cancelious bone

part in comparison
wíth N group

Renarkab le
lecrease of bon€

vo lume.
Rena rkab I e

decrease of
osteoblasts and
bone ce I ls; to
the contrary,

increase of
number of

osteoclasts

The same bone
vo lume as N

¡roup. The samt
number of

osteoblasts and
bone cells as N

group ex ¡st.

Bone vo lume
decreased more
than N group.

Decrease of
nümber of

osteob lasts and
bone ce I ls.

Number of tested animals r n=4

note) (*): There is stat¡st¡callv a signifìcant difference in comparison

with N eroup. (p(0- 05)

69

[Table 18]   N group C group [Pro-HyP] group [Pro+Hypj group Relative thickness of articular cartilage
1.00.2 0.50.1(*) 0.90.1 0.5.7E0.200 Pathologic scores (articular cartilage part) 0.20.04 5.01.5(*) 0.50.5
5.01.B(*) Feature of pathologic findings in articular cancelious bone 



10

<Evaluation test 2-5>

A dipeptide Pro-Hyp as syntlesized by a solid-phase method (produced by PH

Japan) ([Pro-Hyp] group) was solubilized in physiological saline so as tÕ be 5 mmol/L

in end concentation and then subjected to flltration sterilization' An amount of 0.5

mL of the resultant solution was injected into an articulat cavity between left femur and

tibia of C group where C5?BLI6I mice of an age of 10 weeks had been given feeds

having compositions of Table 13 above for 3 weeks' After 1 weelç the mice were

killed, anal oon-decalcified Mayer hematoxylin-dyed cut specimens of articular cavity

parts between right and left femr¡r'and tibia were prepa¡ed and subjected to pafhologic

evaluation, In the sâme vttay, also as to cases where the mice were killed after 3 weeks

from the ínjection, non-decalcifed Mayer hematoxylin-dyed cut speoimens of a¡ticular

car'lty parts between right and left femu¡ anal tibia were prepared and subjected ø

pathologic evaluation by comparison with pathologic cut specimens ofN group in the

aforementioned evaluation test 2-4.

The results are shown in Table 19.15

part in comparison with N group -- Remarkable decrease of bone volume. Remarkable decrease of
osteoblasts and bone cells: to the contrary, increase of number of osteoclasts The same bone volume
as N group.The same number of osteoblasts and bone cells as N group exist. Bone volume decreased
more than N group. Decrease of 



ltaure tg]

N group
IPro-Hyr group

I !¡¡eeK aTrer
inie-ction

3 weeks after

Re lative th ickness
of art iou lar

a^r+ I l^EÈ
1. 0-r- 0. 2 0. 7+0. 'l 1. 0È0. 1

Patho¡ogic soor€s
(arti cu lar

^-*+ i l-áÀ ñôr-+\
o.2!o.04 0. 5*0.05 0. 2È0. 05

Feature of
pathologic fi ndÎ ngs

in art icu lar
oancellous bone

part ¡n cômpar ison
with N elroup

There is a
tendëncy for

bone volume to
increase. Many

osteob lasts
exist.

The same bone
volune as N

group. The same

number of
osteob lasts and
bone cells âs N

group exist.

Number of tested aninals : n=4

number of osteoblasts and bone cells.  Number of tested animals :n=4 Note) (*): There is statistically a
significant difference in comparison with N group. (P<0.05)  <Evaluation test 2-5>     A dipeptide
Pro-Hyp as synthesized by a solid-phase method (produced by PH Japan) ([Pro-Hypj group) was
solubilized in physiological saline so as to be 5 mmol/L in end concentration and then subjected to
filtration sterilizBtion. An amount of 0.5 5 mL of the resultant solution was injected into an articular
cavity between left femur and tibia of C group where C57BL/6J mice of an age of 10 weeks had been
Oven feeds having compositions of Table 13 above for 3 weeks. After 1 week, the mice were killed,
and non-decalcified Mayer hematoxylin-dyed cut specimens of articular cavity parts between right and
left femur and tibia were prepared and subjected to pathologic 10 evaluation. In the same way, also as
to cases where the mice were killed after 3 weeks from the injection, non-decalcified Mayer
hematoxylin-dyed cut specimens of articular cavity parts between right and left femur and tibia were
prepared and subjected to pathologic evaluation by comparison with pathologic cut specimens of N
group in the aforementioned evaluation test 2-4. 15The results are shown in Table 19.  [Table 19]   N
group [Pro-Nyp] group   1 week after injection 0.70.1 3 weeks after injection 
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<Consideration of results of performa:rce evaluation tests>

From the above results of evaluation tests 2-7 a¡ld 2'3 (Tables 11, 14 and 1Q' it

cau be understooct thæ the Pro-Hyp-containing PC, FC and PC-CA display a more

excellent effect to promote the regeneration of articular cartilages than the Hyp-Gly and

Pro-Hyp-ûee PC-Cont and PC-CA-Cont'

In addition, in evaluation tests 2-2 alid 24, the single use of Pro-Hyp being a

synthetic dipeptide displays an excellent effect to promote the regeneration of â¡ticulaf

cartilages. On the other hand, as to proline' hydrox¡proline, glycine, their mixture,

antl Pro-Hyp-Gly, no effeot to promote the regeneration of articular cartilages is seen

(Tables 12 and 18).

Also in evaluafion test 2-5' fhe single use of Pro-Hyp being a synthetic dipeptide

displays an excellent effect to prcmote the regeneration of a¡ticula¡ cart'rlages (Table

1e).

[Malady inhibitors]

Malaily inhibitors we¡e obtaioed using the above-mentioned Pro-Hyp or a

collagen peptide containing it. For reference, examples of their compositions are

hereinafter shown.

<Referentiai ExamPles 2-l to 2-3>

Ingredients were mixed in accorda¡ce with the compositions as shoun in Tâble 20,

and crysølline cellulose was used as a forming malerial i¡ a ratio of 10 parts. to the

entirety of each composilion as described in Table 20 to carry out tablet moltling by a

conventional method, thereby obtaining nalady ínhibitors according to Referential

Examples 2-l ta 2-3 usable by oral administration. Incidentally, in Tabie 20, the

Pro-Hyp is the synthetic dipeptide produced by BACIIEM as usecl i:r the above

performance evaluation test, and the PC, PC-Cont and PC-CA-Cont are tle collagen

peptides as used in the above performance evaluation tests-

1.00.1 Relative thickness of articular cartilage 1.00.2   Pathologic scores (articular cartilage part)
0.2db0.04 " 0.5=0.05 0.20.05 Feature of pathologic findings in articular cancel bus bone part in
comparison with N group --  There is a tendency for bone volume to increase.Many 



[Tabre 20]

Examp ls 2-1
lwa¡ ¡rhf sál

ËxaI,Ãøle 2-2
lwe¡ øhf |*)

Exarp le 2-3
lweì pht 9A)

4 4

PC
76

PC-Cont 72
Pc-CA-Cont 72

Calc¡un (oyster
shell ca lo inat ion

n¡r I vari zaù ion)
6 6 6

ûl ucosam ine
hrr.l rnnh I .lr ¡ .l ê

14 14 14

V ltanin C 4 4 4

osteoblasts exist. The same bone volume as N group.The same number of osteoblasts and bone cells
as N group exist.  Number of tested animals :n=4  <Consideration of results of performance evaluation
tests>     From the above results of evaluation tests 2-1 and 2-3 (Tables 11, 14 and 16), it can be
understood that the Pro-Hyp-contsining PC, FC and PC-CA display a more excellent effect to promote
the regeneration of articular cartilages than the Hyp-Gly and 5 Pro-Hyp-free PC-Cont and
PC-CA-Cont.     In addition, in evaluation tests 2-2 and 2-4, the single use of Pro-Hyp being a synthetic
dipeptide displays an excellent effect to promote the regeneration of articular cartilages. On the other
hand, as to praline, hydroxyproline, glycine, their mixture, and Pro-Hyp-Gly, no effect to promote the
regeneration of articular cartilages is seen 10(Tables 12 and 18).     Also in evaluation test 2-5, the
single use of Pro-Hyp being a synthetic dipeptide displays an excellent effect to promote the
regeneration of articular cartilages (Table 19). 15[Malady inhibitors]     Malady inhibitors were obtained
using the above-mentioned Pro-Hyp or a collagen peptide containing it. For reference, examples of
their compositions are hereinafter shown. <Referential Examples 2-1 to 2-3> 20Ingredients were
mixed in accordance with the compositions as shown in Table 20, and crystalline cellulose was used
as a forming material in a ratio of 10 parts to the entirety of each composition as described in Table 20
to carry out tablet molding by a conventional method, thereby obtaining malady inhibitors according to
Referential Examples 2-1 to 2-3 usable by oral administration. Incidentally, in Table 20, the 25
Pro-Hyp is the synthetic dipeptide produced by BACHEM as used in the above performance
evaluation test, and the PC, PC-Cont and PC-CA-Cont are the collagen peptides as used in the above
performance evaluation tests.  
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<Referentiai ExamPle 2-4>

Chewable type tablets of 0.8 g per tablet were ptepared in the same r ay as of

Example 14 except that the Hyp'Gly-containing collagen peptide (PC) of Example 4

was feplaced with the Pro-Hyp-containing collagen peptide (PC) as used in the above

performance evaluation tests, These chewable type tablets conlained Pfo-I{yp as an

effective component in a ratio of about 4.5 weight % when the entirety was assumed to

be 100 weight %.

Incidentally, the sum (Y) of sequences of tbe Pro-Hyp being contained in a pig

skin-derived I type collagen (weight CX) g) of which the aoioo acid sequence was

already krown was counte4 and the theoretical conænt of îhe Pro-Hyp in the entirety of

the I type collagen was deteÍnined ftom t}le following formul4 so that it was 9'0

weigbt %.

(Q.Íumber (Y) of Pro-Hyp) x (weight (molecular weight) of Pro-Hyp))/(weight CÐ of

ali sequences)

From the above, it follows that the aforementioned PC contains the Pro-Hyp

theoretically in a ratio of 9.0 weight % at the rraximum'

The below-mentioned Referential Examples 2-5 to 2-8 are also examples of

compositions in cases where the aforementioned PC containing the Pro-Hyp in a ratio of

9.0 weight Vo at lhe maximum was used for various uses in the same way as of the

present Referential ExamPIe 24.

<Referential ExamPle 2-5>

A powder clear soup (6.0 g per bag) for being drunken by dissolving it into 100 to

140 rnl of hot water .was prepared in the same way as of Example 15 except that the

Hyp-Gly-containing collagen peptide (PC) of Example 4 was replaced with the

pro-Hyp-containing coliagen peptide (PC) as usecl in the above performance evaluation

tests. This potvder clear soup contained Pro-Hyp as an effective component in a ratio

of about 3.2 weight % when the entirety was assumed to be 100 weight %'

25

[Table 20]   Example 2-1 (weight %) Example 2-2 (weight %) Example 2-3 (weight %) Pro--Hyp  4 4 --
PC  - -- 76 PC-Cant  72 - -- PC-CA-Cant  - 72 - Calcium (oyster shellcalcination 
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<Referential ExamPle 2-6>

A powder juice (13.0 g per bag) for being drwken by dissolving ít into 100 to i 50

mT- of water was prepared in the same way as of Example 16 except that the

Hyp-Gly-cootaining collagen peptide (PC) of Example 4 was replaced rvith the

Pro-Hyp-containing collageo peptide (PC) as used in the above performaaee evaluation

tests, This powder juice containecl Pro-Hyp as an effective coßponent in a rafio of

about 3.6 weight o/o when the entirety was assumecl to be 100 weight %.

<Referential Example 2-7>

A refreshing ddnk (125 mL per pack) was prepared in the same way as of

Example l7 except that the l{yp-G1y-containing collagen peptide @C) of Example 4

was replaced with tle Pro-Hyp-containing collagen peptide (PC) as used in the above

performance evaluation tests. This refreshing tlrbk contained Pro-Hyp âs an effective

component itr a ratio of about 0.2 weight oó when the entircty v/as assumed to be 100

weig\t%.

<Referentiai Ðxample 2-8>

A gummy jeliy (4 g per grain) was prepared in the same way as of Example 18

except that the H1p-Gly-containing collagen peptide (PC) of Example 4 was replaced

with the Pro-Hypcontaining collagen peptide @C) as used in the above perforrnance

evaluation tests. This gummy jelly contained Pro-Hyp as an effective component in a

ratio of about 0.45 weight % when the entirety was assumed to be 100 weíght %'

<Referenlial ExamPle 2-9>

Ingredients were mixed in accordance with the same composition as Refe¡ential

Example 2- 1 as shown in Table 20 except that none of PC-Con! calcium and vitamin C

was usecl- The resultant mixhre was diluted to 5 mmoul witå physiologioal saline,

thereby obtainin g a ßøJady inhibitor according to Referentiai Exarrple 2-9 usable by

injection into an articular local place.

20

25

Pulverization)  6 6 6  Oluposamine hydrochloride  14 14 14 Vitamin 0 4 4 4  <Referential Example
2-4>     Chewable type tablets of 0.8 g per tablet were prepared in. the same way as of Example 14
except that the Hyp-Gly-containing collagen peptide (PC) of Example 4 was replaced with the
Pro-Hyp-containing collagen peptide (PC) as used in the above 5 performance evaluation tests. These
chewable type tablets contained Pro-Hyp as an effective component in a ratio of about 4.5 weight %
when the entirety was assumed to be 100 weight %.     Incidentally, the sum (Y) of sequences of the
Pro-Hyp being contained in a pig skin-derived I type collagen (weight po g) of which the amino acid
sequence was 10 already known was counted, and the theoretical content of the Pro-Hyp in the
entirety of the I type collagen was determined from the following formula, so that it was 9.0 weight %.
((Number (Y) of Pro-Hyp) x (weight (molecular weight) of Pro-Hyp))/(weight (X) of all sequences)
15From the above, it follows that the aforementioned PC contains the Pro-Hyp theoretically in a ratio
of 9.0 weight % at the maximum.     The below-mentioned Referential Examples 2-5 to 2-8 are also
examples of compositions in cases where the aforementioned PC containing the Pro-Hyp in a ratio of
9.0 weight % at the maximum was used for various uses in the same way as of the 20 present
Referential Example 2-4. <Referential Example 2-5>       A powder clear soup (6.0 g per bag) for being
drunken by dissolving it into 100 to 140 niL of hot water was prepared in the same way as of Example
15 except that the Hyp-Gly-containing collagen peptide (PC) of Example 4 was replaced with the 



INDUSTRIAL APPLICATION

Since ttre collagen peptide according to the present invention oomprises a

dipeptide which serves as an efective compoûent of a malady inhibitor for prevention

or cüing of symptoms of such as osteoporosís, osteoarthritis and pressure ulcer, this

collagen peptide can be used favorably as such as health foods and medicines having

such functions.

25 Pro-Hyp-containing collagen peptide (PC) as used in the above performance evaluation tests. This
powder clear soup contained Fro-Hyp as an effective component in a ratio of about 3.2 weight % when
the entirety was assumed to be 100 weight %.  <Referential Example 2-6>     A powder juice (13.0 g
per bag) for being drunken by dissolving it into 100 to 150 MI of water was prepared in the same way
as of Example 16 except that the Hyp-Gly-containing collagen peptide (PC) of Example 4 was
replaced with the 5 Pro-Hyp-containing collagen peptide (PC) as used in the above performance
evabintion tests. This powder juice contained Pro-Hyp as an effective component in a ratio of about
3.6 weight % when the entirety was assumed to be 100 weight %. <Referential Example 2-7> A
refreshing drink (125 mL per pack) was prepared in the same way as of 10 Example 17 except that the
Hyp-Gly-containing collagen peptide (PC) of Example 4 was replaced with the Pro-Hyp-containing
collagen peptide (PC) as used in the above performance evaluation tests. This refreshing drink
contained Pro-Hyp as an effective component in a ratio of about 0.2 weight % when the entirety was
assumed to be 100 weight %. 15<Referential Example 2-8>       A gummy jelly (4 g per grain) was
prepared in the same way as of Example 18 except that the Hyp-Gly-containing collagen peptide (PC)
of Example 4 was replaced with the Pro-Hyp-containing collagen peptide (PC). as used in the above
performance evaluation tests. This gummy jelly contained Pro-Hyp as an effective component in a 20
ratio of about 0.45 weight % when the entirety was assumed to be 100 weight %. <Referential
Example 2-9>      Ingredients were mixed in accordance with the same composition as Referential
Example 2-1 as shown in Table 20 except that none of PC-Cont, calcium and vitamin C was used. The
resultant mixture was diluted to 5 rnmol/L with physiological saline, 25 thereby obtaining a malady
inhibitor according to Referential Example 2-9 usable by injection into an articular local place.
INDUSTRIAL APPLICATION     Since the collagen peptide according to the present invention
comprises a dipeptide which serves as an effective component of a malady inhibitor for prevention or
curing of symptoms of such as osteoporosis, osteoarthritis and pressure ulcer, this 5 collagen peptide
can be used favorably as such as health foods and medicines having such functions.  Claims 1. Use of
the ciii::eptide Hyp-Giy in the manufacture of a me&oament. for the treatment of osteoporosis,
osteoarthritis or pressure ulcer 2, Use of the dipeptide Hyp-Gly and the dipeptide Pro-Hyp in the
manufacture of a medicament for the treatment of osteoporosis, osteoarthritis or pressure ulcer. 3.
Use of the dipe,Hyp-Gy, the dipeptide Pro-Hyo and the dipeptide Ala-Etyp in the manufacture of a
medicament for the treatment of osteoporosis, osteoarthritis or pressure ulcer. 



4. The use according to any one of ciaims 1 to 3, wherein the medicament is administered in Ce t
/nation with glucosamine and/or a sat thereof, 5, The use according to any one of ims Ito 4, wherein
the medicament is administered orally or by injection into an articular local phase. 6. A pharmaceutical
compostton comprismg the dipeptide Hyp-Gly and the dipepwde HYP. A pharmaceutical composition
comprising th Hyp and the dioeptde Aia-Hyo 8. The pharmaceu icai composition according to6 or 7,
furthenb alocosarnine andlor a salt thereof.  he pharmaceutical composition according to any one of
claims 8 to 8, which is administered orally or by injection into an articular or a cutaneous local phase. 


