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 arHSH o A-bbhe 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 ostedpilgsisRuptides Dibeptiim erdisantfon Reeratiensf Béteaselasts, 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 greatgictiqroaneriwmmation ratio becomes higher. 25The
osteoarthritis is a malady such that a chronic regressive change and a chronic proliferative change
occur simultaneouEhe toresjoininistion etlaingdotfe TeiAser Beetidte APetde aha JHetar cartilage is

gradually abra eéj and lost, o thaf a oneot%e&g%g(ﬁ exposadh IntbeAtigtdAT eaktiags, there is not
|

any vascular étﬂ{ o paﬁ?cgfg}’ﬁ/rf articular sii g part cartilage cells and rib cartilage tissue are

more difficult §girgRaipesiegeoemisiinan tipegitlssueinberapbefi istasascalasstentiabarticularly, if
the bone tissue which supports the articular cartilage becomes sparse. (osteoporosis),.then the
Sfunction of tﬁ@%@ﬁl&ﬂﬁ%&ﬂ%ﬂﬁﬂéﬁeﬂ%@%ﬂ?ﬁ?@%ﬁ% @%}B %re‘H%PC%fﬁ% p%lrseeéq’sure ulcer

means a condilig S\é%!ﬂeeag%ﬂr@ré&ﬂﬁﬂ@ﬁ%ﬁ%%&p&@nﬁm%Gﬁ@ﬁ&aﬂaﬂmﬂﬁd&qﬂa@ where a
nae

bone is projecte rgo circulation disable due to long-term press between the bone and the bed to
thus fall into Reeresisvstan,diectrof Sigsbiive ondudestholie el awprRamBEE 48 ReETEAThPosteoarthritis

is 10 reported. For example known are the following: a joint-strengtheni Ink [SHg a collagen
peptide and aHPELREHHTAE ?Mﬁ%@%ﬁ%ﬁ%ﬁl&é acr%%ﬁgﬁé&ég%% ,oy 2 toES Ire%:gﬂo patent
document 1 by ANERRSEMAS, it darsas waaiRighatiaties or the osteoarthritis which agentis .
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 ar%ilﬁfb@iﬁﬁﬂﬁﬁm drug or functional food being
charactérrfzed by comprising: at least one member selected from the group consisting of collagen and
collagen peptides; B agioposeds hasige i dititeawheralmmmscrisbietheel fro mmgaigpbap consisting
of mucopolysaccharides and uronic acid 20 (refer t%ggateng%%cgénent 3 beigg‘\i). [Pq%gnet %ocument 1]
JP-A-2002-1 298889 Pated J8LURRIAMY) SilRaskR5o5R8RY DE R A HECument 3] IPCA 2003-048850

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.

25 The 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



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 mesning 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, osteoartbritis and pressure ulc articularly, a dige ti(%1 hich | SRRV absorb into a
body in an int&EFE an iélﬁ(%%ﬁg{gﬁﬁafg%%v?éée{%a{smngfa §4 in |Lﬁ%lrr)s\k; %& é(cﬁ)rﬁnﬁrlses E%'fsu%’dipeptide as
an essential gifeGlivarannareat@Rga0lageAneRitgetios aemprsasibdidipeptidens an
essential dipeptide. 15 Means of Solving the Problems  The present inventors diligently studied to

solve the abeveeproistchas Imantissawhersyhasés coramdaFirepredarioneads H M5 PAR%INg out that a
dipeptide having a structure of Hyp-Gly. discover: t e ' IS y to absorb .
into a 20 bodtfls#ll%nwln%gs T ogﬁc%(%%%%?a%ﬂgg gg?r%ép(%r%é% ﬁ%ﬁg‘fﬁgﬁrﬁ%ﬁi%@ specifically,
for examgple, foiibiss sfifieyentintiepanis hizideadih scahastecsi@sts{pittniotasselifferentiation and
activation of osteoblasts, and inhibits degeneration of, cartijage cells to thys, adjust t eikrdgifferentiation,
and that the abovgg?p%ﬁﬁé}éeigléﬁéeﬁ%’é‘%mﬁfﬁﬂﬂ)ﬁ’%ﬁt&#é%&% %Q)H;Pﬁu’it?s, and further
that this dipepfigle recavers ibe, armaptafablipeco iasgendd sida-sepmisiiadhusaodahibit pressure
ulcer, and by confirming these facts. That is to say, a collagen peptide according to the present
invention is chametenz edinbeompnitinganeiipd hicibed 4o ithysfadligtmestabislyp-Gly as an essential dip
eptide. A dip eptide %cor%n%to HI$e E‘r se%t inventiqtgnils cgna‘g%gt%ﬁge%p -ﬂﬂtﬁ glructure of
Hyp-Gly. 5A mala TSt A8 5? gaproevseesr?(tniﬂﬁven?ion IS Characterize y comprising a
dipeptide) having@gegtructigre ofdheGlhasranesseatialirfidatyeacooinanenthiiangs dfitie Invention
10The present invention can effectively inhibit symptoms of such as osteoporosis, osteoarthritis and
pressure ulceomEESTFOPE R R ferani G ghogsamire | RpliEN FBRIER FOMBRR 3 ed

descriptions are,given APgybihe solapen eRie solRaRING, bag malaginhibiRAgzording o the
present inven |on.gi—|%VR/ever, the scope of the present invention is not bound to these descriptions. And
other than thehfeliemoiy dliisinationtcasialsatricarhiet agint thetieimed bapiswprmmngedifications of
‘the following illustrations within the scope not departin}g from the sgirit of the glrgsent in\égntion.
20[Dipeptide %WWM]OI a gelatm component usiig a collagenase enzyme compris

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 doctunent 3]
JP-A-2003-048850



- Although not EkpesipflBolirnigiiie Eve
. from mammals suﬂ; as cattle and pigs.and.colla derived fr ish as gharks and sea

. breams, and thes R DE B%enchsf%%lﬁ%en I% SLI&%E%O SN fgl? &%%rg?%%' i

- and scale pagigpfifie fishyRneriitalyespriompuimicly tin Gndirgeaimatasdiphptisaibarigsing and

. decalcifying treatments and extraction treatment may be applied to such as the aforementioned bones,

. skin and 15seamsdure of Hhp-Librdisensarberybidintea e BFéfﬁi’é‘EFW fasx iR GHFEBentioned

1 200to

"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 dqﬁsei%esw Wﬁﬁo-ely" may simply be referred to as
"Hyp-Gly" (such a reference is simiiarly appfied also 10 other 5 peptides).  In the case where the .
Hyp-Gly is chegneally tredil eedh€anide 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. SpedfEKeratheoprya pexoItE RNy distiess b solrsrre & cStrmePRANHE
modifications,suich a .0 ' i a@ﬁ?ﬂ?ﬂ I e glycine
residue, che %a‘%gg}%%%%%%%%ﬁ@%%?%ﬁ% artr%é?r%g%@an be ci?gj%%%e:f)og: chemical
modificationspreeaynkiers eteaidnoact dielingetaushiitisas Apeldiissthithedeiueh iserflimtizd fither effective

components. The aforementigned Hyp-Gly can, Eg el>?<am le, as mentioned below, obtgined by 15
pa Eﬂ@‘g

enzymatical\PHRESHERR Ol S5 rde 1 Iws Ciegens 5% nRbIP8 #8m amino
acids. As to the chamial siPAificalian. BUBIEbEKIONA FRASAS ARRIVIRNGE: Betawiambe cited.
However, the dipeptide according to the present invention may be obtained by methods other than
these methods, folexarppiblebys dhatetho dritsauhisiventiomiy tnsolvtiecréatdient 1HesPRiEd in place of
the 20 below-mentioned two-step enzymatic treatment method or by, a method in which primary
enzymatic treathie nfﬂﬁl3385ﬁﬂp%rvc@}éﬁﬁﬁggt%af?e%?#eonﬁaa?e %?f?r%g Su es?mﬁ%ﬁé%%%w&TWO-step
enzymagig tregimpanbiahs Qlaaanenasiatinzuthecallagrirosepideraanmbg sindpiessttypitly can be
obtnined by two-step 25 enzymatic treatment where collagen or gelatin is subjected to primary
enzymatic trezevadedy » Epprtideaivhishiseprydoushsarise ahedicn /5 SuesinsaRdhagFihtc treatment
by a reaction with, an enzyme hawvi pralidas Bty J sSIEPESRAsmatic treatment
is carried out??l%{e%gap Ig)gﬁct%:]e%hg/é{lr%g aq%{g{rﬁg%réﬁggﬁ/ %’r% eyi %ngglé?:eulgfp%vygﬁtgsvﬁﬁ is useful for
inflammation ¢fftexat ovmbbmet; amdastikdiagess peptive ueftichr abimpmisasotade digeptidmeshamism 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 ersAakUPFEEifue of an amino acid other than proline), a peptide bond between the
Hyp-Gly, kesidue 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.

14

ignias of the aforementioned collagen include 10 collagens derived

{ .
ine such as bone an In part e mammals and bone, skin

 collageg py PRSPPI RANE BRINGHRSUCTuASHRLIRILEAGICDY o HORENRMNAGEING used in

- the aforementi WO-step enzymatic treatment of collagen or gelatin is not especially flimited.

However, if suehifisatysés eimenpléhinBibiti defitictibemgpubtainadios ofihzeddestsyshragiespecific health

- foods are taken_into consideration, it is preferahle to use enzymes other, than enzymes gerived from
~ pathogenic b%ﬁ?laﬁo%@ﬂ@mm&%&%ﬁﬁéﬁﬁ%&%c{éﬁ%‘fﬁ%&% t?egﬁﬁgﬁﬁ ?Sﬁsexample, 0.1
. to 5 weight pastsaf AhENRMPeIREHARWEIEH Paloirsiaapspaianlatiseanbemsedita 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 thé astroperpsisrnd esteopmtiaiiésyanst fusheotheb iy diventige asaviersdhoramsyahofhe range 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



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, acidjc protease, alkaline protease, and metal pro e, and these can he used alone :
respectively 8?%@%&33&?%@&%@%@?}%%% %%%ﬁf?gg—tﬁ%lasro eeggeen,mt#ere are known

such as chyr@%gggj, 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 ard kiipeptidsuepcasiingptairibsnpresst cipEmiisnaify charasterretehichtire Facidic
protease, there are knpwn h as pepsin and chymotrypsin.  Furthermore, in the secondary
enzymatic treséliunc]{e"‘rl'}?,ofg)ﬁ/ %'}rl%%ble, an enzymatic reaction is made using an enzyme having
hydroxypyolidase activifdndnbibiteasecesdiafviy deriyesdnonindapioniiuschBdviszeadyon, the
Hyp-Gly which is not included in the primary enzymatic treatment product is formed, ., As treatment

i

conditions of¢pPREEERS da iSRG MBS AnEHCTS HfaFRIESH. 0 18 SRt EHECE RN enzyme per

100 weight p@%ﬁ %Bgﬁﬁ primary enzymatic treatment product can be used to carry out the treatment at
30 to 65 C for t% 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 carﬁg@ggﬂfégﬁipigﬁg@&nparative large peptide among collagen peptides obtained by the
primary,gnzymaticrite hnent wiknelrexse seiivene invuio zestand dustontahesaolagsts,neptide wil
fall in the aforementioned average molecular weight range. 5After the secondary enzymatic treatment,
the enzyme ristsgertbribis eubipwssiedldiie deactivation temperature is, for example, in the range of 70
to 100 C. A hydrolyzate abtained 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 GEBPMDDRFORE ABRRYINGE OTIT PHEBNVENADPONent 10 besides the
Hyp-Gly. Therefore, in the case where the Hyp-Gly or its salt is obtained, if r(}}%cﬁegrs@g, ractionation or
5

purification may b&lexipaten detalnd ARStRBHIET LR SPIRATHER cially limited.
For exaﬁp'e’aﬁaezﬁﬁgépﬂﬁﬂ%?%%Hﬂ&&@iwﬁtﬂéaeféagn’t?%ﬁ}%@w by gGIeRUBCKB @R Eethods such

as ultrafiltration, variouds liquid chromatography {e.g. gel-filtration chromatography, ion-exchange 15

chromatograpresent \ieveetibpliaseicheondatoghaphylesmitattinityort ortgtobeapty) fellaving thods

comprising their combinations. Specifically, for. example, the fractionation ificai an be carried
RS, SFRATIC 15 SR ap By o POk B S aS Lt e

out in the foll ou aforementioned hydrolyzate

~ or fermentatign B¢adEGlIAse SRR IR opaiditidey aiass tgue tinlyich afyte ipkaan
. ion-exchange column (e.g. DEAF 20 TOYOPEARL 650M column (produced by TOSOH Corporation),

| SP TOYOPEMRIBBOM column (produced by TOSOH Corporation)), and a void volume fraction eluted
- with distjlled water.js. recovered. I% covered fraction is charged into a column (e.g. SP

- TOYOPEARL 650 S Chabif e i

. (produced by TOS(H dhsipikediaoiing tntapsnvinexthahgeapoere wéisepdithe aforementioned

i jon-exchange column, and a void volume fractjon eluted with distilled water is reco\’/ereTg. Next, this

 fraction is chargedTiffo SO LI REBIAE0 RTINS, CEASAPERY HOGEEBMW TSTE cdé¥ by
 Pharmacia. Ggo, i oaat iR 5 ACRHIN ARG HeaaUEPE mAEAEl R DB 5 et a raction

: corresponding to a position where the Hyp-Gly which is a chemical synthetic product is eluted is

| recovered. Apdptitisdrabtionainidepovititditg byegrypetiortydreating codizgeroen adaiaphy (HPLC)

. equipped with a reversed-phase.column (e.g, 5 giondasphe 18 300A colum reduced by

- Waters ©b., Ltd.))%th?a‘ggeﬁgiﬁgﬁgﬁgr? gﬁ"‘g%%ggg%%%b(%{%’tgg |?)%(g?§ é?’l%l(l)? %ﬁ%ﬁegss agueous
. acetonitrile S%HH% ﬁﬁﬁ&ﬁﬁaﬁ%@ Shdndedliffuasearalisnacis winemyarntyproEly fidcinmydasyered is

- vacuum-dried to

© 10An Hyp-Glgroan beydymehessizeldyirapdifiadamino 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. :

mn (pro 0SO011 Corporation), DEAF TOYOPEARL 650M column

solid, so that a high-purity Hyp-Gly can be obtained. <Synthesis from amino acid>



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 grouftdherRPPNRIFGR PRoISePFESRIL VR A0 R TE% RE G PRAER R Pemoved
(deprotected);5 gt the HyRsGlcaN ARG MNBSIAER L HRmIEPL RAdficAlONy-modifiBe HYP-Cly

may be a chemically moditied one. To specific means and treatment conditions of the chemical
modification, cosvehtiedditiohge heickhafieslifivatidiptetitnibudsgor pepties off dlapslizd. may As to

chemical modificatign of a hydroxyl grou o'trt(hegrydro roline re L(Ii[lue 5 for example, the
0-acetylation %ﬁﬁ’a}é’ S AFEREEFOIR r% 1#&’ anti Sﬁgf)él%:e:% -0 ZC & glllee&r%iévmeog?%g?xm a non-water
solvent. g Aspgﬁﬂ@nical 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 larfiiel stesnvieresheddimdaln it ehemisriygradifieds it crade Badmmabbledin As other

specific examples of the chemical modificai [ dliﬁgglggl '% t ' Ues; %&ﬁlosed in such
as JP-B-62-044592581%d JP- %@'@5@0&?@%@1&%@%@ [Ma a&%nﬁ?b‘?ﬁ)r The r%ﬁét?édy inhibitor
according to {he pesenkitiabiiotheombtibascamijoapiid eahalabinexpestedct Specifichll; @ty as an
essential effective component. As examples of the malady inhibitor, there can favoraQly be cited such

as osteoporofsthengaerelozemarhhehrHmsCnrHduey rhetitel MARHEEORMMARdy inhibitor
according to {he RieHeRNLINYEHIOB:AAMANSES ihelineRlide.4ecailipbonbeRigaentdme@ntion as an

effective componerit, and besides, the malady 20 inhibitor according to the present invention may be
that which cochpridesd thedifiveiititie sichoaslingaifttmipreashainidetitorcas b effsbtivBrepsponent

wherein the dipeptide is cgptained in the collagen peptide.according, to the present invention. Then, in
this case, theﬁﬁ%%@aﬁgﬁfﬁg%gf)%Iﬁjﬁlfatbﬁ@%%ﬁ%%é‘?ﬁ{%%%l r%)a%x Y iﬁ%il%t%%:%%p?rl}gglsean Hyp-Gly
chemically sypihrsiaeafiam ah-enpaiesishanaRettyp-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 isThe aferementismad-Biyadely sentfee sameln Romemipusd BRIBvGRPRERL R
aforemantiongg coRasty PeRlide.dn iz Waie Maladdnihietage iian fohmaussgnt invention
is that which comprises the dip 8ptideaccording to the present invention as an effective component,
including the medesthabancklyp-Gly left ts itiemicdllagelifjoeidis e pebibdy cknomtain@dnsarad it is also
possible to jointly use these dip eptides, including the case, . A
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 freatment is omitted in place of the
20  below-mentioned two-step enzymatic freatment 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 obtained 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.



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 k})%/ 15 iIutngls:[he HX@%' \ﬁ%ﬁ sucg %aap%x ' ogical saline,
and in this case, t Eﬁobﬁﬁe% b iGN &SP sultiGen ynga%e , but other effective
components eaﬁgwgnl&gerﬁés&lﬁagwgﬁpwm@mm madefenteilad bRsiiRs the

aforementioned Hyp-Gly within the range not damaging the effects of the present invention. 20The

aforementionbehothe ceatilags dsganibumahtoral dramemminiraenes, Baekiaisy i Semetney 848/or its salts

and chondroitin sulfate. These (ﬁg%%e% s?%% %F%%%ﬁgt%emeogﬁcg@ﬁﬁg@%%gegch other.

Above all, thé’%%lgsam he an lts dre ta e since they have a function to enhance the
malady-ighibising-eiteer af e layp @ ieRfits adeitine, patidesor avidinthecidsmtielittara the Hyp-Gly
may be contained as the aforementioned other effective compone@ts. ForFEﬁX r(rt%e a, ggt??tt)tide having a
comparativelptafde hestkemeseiBhtiRISiIesiee BPJR ISR HRSRI S Shhritis, it has

an effect o ralg fpmmATORG] beae dyeitings iaRiadelia) brplaaaca meaanism. In
order for the peptides or amino acids othér than the Hyp-Gly to be made contained, for example,
collagen or getatindehyubphatedrtatotstit thusfogethpEptidélsontaining the Hyp-Gly, and then this

collagen peptide is used 5 intactly withqut jsalating the Hyp-Gl there{:llrom urthermare, as the
aforementioned otﬁi%% RIS ° L??:‘ﬁg] TR g;%;:nagérg%:zg% i ecfr)(lei:a %n%‘éi};]agnt hesperidin

can be yged {QtheRUAME Hapometian o khens saltidepdshignash oodlgtnasiMiesdifrdzacan also be
used for the purpose of such as promotion of synthesis and deposition of collagen. 10As the amount

of the aforemésttiondvee sherksradiivee SepaporEridhesr by PRaRehEaTLFIBhAPeIRof 0.001 to 20
weigh part. ore Jorably Q.0 10 20,10l A8 s iR LDl
of the giuc S|

Particularly, the amoun cosamine arnd/or its salts’is favorably in a ratio of 5 to 15 weight
parts to the epticetypudlidie knaiaslyriahities sivlihes cheecaditesshalacaloifiylst frattspabeasds a possibility
15 that the effect of enhancing the effects of the Hyp-Gly is n%t sufficiently, %i&ﬁe?yggg In the case of
more than 15SEAGHED AR AR P FRaST L FRSR 28 SRR HYREFBHORL Oy LH8 Filharged into

_ urine or.excreynent. 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 modeEsoniisimpetitoned| gelatinhisobecdlsrinied oy tesives dhe infaementipredde modes

%such as ingestion by oral adminjstration and direct injection.intq diseas arts. The Hyp-Gly is rapidly
- absorbed in a??%gt epélﬁﬂplgglli’t?t}g 1 p%%g i?\‘%ﬁ aaﬁ]?lr?(t)‘gagl s?)ﬁ%céﬁg ore, the ingestion by oral

- administration is 25{8\wREFRIE beidf) thGiCashObibRatatiaskdiniairatiprnbyatiortpatiialy &fiown
. methods, a mixture of the Hyp-Gly with the aforementioned other effective components or the

afotementionedbémp@héﬁ%iﬁcﬁa'fgﬁ[ﬁf@ﬁia}}é[tigﬁﬁé% bIe'IPéY?i’{é‘éI. iﬁtﬁ‘?ﬁbﬁ’étgaﬁ%mmmng, and
oo o T B o
| diseased partsoraitepdtioial tbisipeeidgble 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 freatment 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



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 havin tructure of H -G% exc? t m inhibition e q‘h%é( to ighibit 15 symptoms
of such as og‘fﬁg%‘o%%ﬁ%,ﬁg?é%@ﬁhn Ps gfh E|§dr3é'ss§gr‘zei u c%‘r’f%a% cﬁ%gg%ye e‘];f S&ﬁaftgisﬂ{r]nae%tioned above
is specifically gsavkshihRaroHpanceayakiaiiantess apeerieribadnn theohalmativebnlimped working
example part. [Joint use with other dipeptides] There are cases where the malady inhibition
effects of the eslgcdty waishtdssyfasigrilic s enhanced by jointly using it with other dipeptides.

For example, the d)fhighj: bition, € Qi the. h%lyf%%wi%g%@%no&d by jointly
using it with Pro-Hyp. urthermore, Tor example, the effects on maladies such as osteoarthritis can
synergisticallydaeteahancasthis jaint deedadtitivekiohl yam@situe: de fto oltapicainithe volgsgdn peptide
according to the present invention, for example, a collagen peptide comprising both the Hyp-Gly and
the Pro-Hyp, %%Eﬂéé’l%/off'is enough that only the kind of the enzyme being used in the secondary

enzymatic treatmq%i@ﬂ%g%gﬁggg W%@Mﬁﬂiﬂ%@ﬂmﬂ&ﬁﬁﬁ%&ﬂt method

explained about the Hyp-Gly. As such an enzyme, for example, an enzyme having prolidase activity

and hydroxypesisiedly diotitet; ifdtivedrromysucwhishreaperiganesacaepbidechend oiivoHaZERSE where the

Hyp-Gly and the Pro- are jointly used in the malady inhibitor accordin invention,
preferable ra e tﬁ%%%ﬁéﬁf'ﬂ%ﬁ%sa% %Fém%%c%ﬁ'uagiteév gﬁgﬁg)?%(ﬁ%%@%%%weight %, the
Hyp-Gly is in thedangespéafetm O npights el the ide- thlf fenast) etiab gronle teefifleweight %. In
addition, in the case where the Hyp-Gly and another dipeptide are jointly used, 10 the content ratio of

the dipeptidesmeiatse. anisieprotense albrbnsaratnney AdimsApRerattd fimg tBhe Bieent invention
is, for examplg, such th 94 AL ALIDS, PSRl Ris Ul @aHa a6t fesp than 0 001
weight part ar%) that %%%J%%é%a%y, they %@é contained in a ratio of not less than 0.01 weight part.
Furthermore, firotbe aberavinerendvennsatachs ivhyhbitpapaoo pdirguiobtmeleais end ifiviandiived used by
directly 15 injecting.it into a diseased he to?ﬁ!ﬁ%)gtent of the %lepevggdnes 1S favo gbl;znnot less than

10 umol/L.  Te%8 Bl giad cathrase B%réﬁjf”ﬁl‘gé TP SRS

€s are hereinatter specifically

explaingd by gitiaeas exampigeRaRbrredanieseriaty e mpomewhictntae tmplassaahibitor

according to the present invention can inhibit, namely, osteoporosis, 20osteoarthritis and pressure
ulcer. As aforeaihepsiodadnthes deeadproresitjges RHGR FAREISOHSTE IR KIGHR RERA8 @B Bsteoclasts,
and as differentiation and activation of the osteoclasts become greater, the bone absorption ratio
becomes higﬁgfliac\:/vmé) *Bone formation is made by osteoblasts, and as differentiation and activation
of the osteoblasts begameogseaiahetiecbifiey 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



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) Subseqtéfz?gt%/,c i) the aforfamention d multinucleate giant
sste.’In

cells (osteocl%ﬁﬁ)’sé&ﬂlésa%%%@é'n?ﬁ{ﬁeé HBHe D P S eSO RS e hansm, the

Hyp-Gly mainjyinhibits theLQuanskiheyREe-hivRahiRiisheid efthe )l chifexbbatedty deit is 10
suggested that by jointly using the Hyp-Gly and the Pro-Hyp, these synergistically act to display more
excellent effelrygrolyzadaiditionihittetos wadlpest peytith el fahinsberatereisoHesHFSIFERER (| type
collagen), and le%l(ar'?:ka“n? Phosphatase) calcifies this bone substrate into Caio(PO4)6(OH)2
(hydroxyapat SSthat lggsfﬁgg?l'on is promoted. Hereupon, the 15 Hyp-Gly promotes the
aforemenfioned Algxactiytyscandaterierrbiiioiniynisinglie wlibythe fvaitypbehdequibvateting effect of

the Hyp-Gly is promoted by an synergistic effect, so that a promating effect which is more excellent
than the use &hedetctvgtion traarsriarein e oraprlye hinewaab Pt graduated into the
following four perigs, el d el eraionseiodclia sasiagresahaifersaitnarator
period, (iii) a period 0 |? rentiation (degeneration) into hypertrophied cartilage cells, (iv) calcification
and subsequéahrpaiiosisrifoysatiimebyl dahbtaetsiohediwdiytemanghmatisiisatmer pdHy p
contributes to promotion of differentiation into ¢artilage cells and toiié]s maintepance, and tfurther in the
(i), the Hyp- ehmerainn i s hes: SYerrely gﬁfﬁiw GRS 83?;}?3?%18% differentiation
(dege”%r@tio%ﬁﬁ&hﬂgﬁiﬂéﬁlyﬁdﬂ%ﬁ% #6ls ABsiikitEARYHIFIPbALP sl kalreidpsphatase)
being also a specific marker, so that the transition to the (iii) is inhibited. Hereupon, according to the
present inveriforiscksrevyieiemiomaiom din gurifieation auay e @S oy lEFdFlﬁgﬂdtff@rf@i‘Fctions of the
Hyp-Gly in the (i), namely, the adjustment of differentiation o V. Art Jage cells and
the inhibition Bf& ?W%gﬁ‘ﬁ%?e%@‘ﬁe‘%‘éﬁ%ﬁ%ﬂ%@n@‘r&%@d.%ﬁ%%%%’%%%%%%@ﬁhm by jointly
using the Hyps&ilidataadibeRiadiye ardpisierpabliclstroiniynetiods tvehdaitydilttiategeneration of
cartilage cells is synergistically inhibited, and the expression type of articular cells is maintained, so

that the inhibiYiSHPBY tHEwS B FINETAPRD n{FBu&aldltration, SToBEREr gy BRI healing of
the pressure ' ted intosthe, followi rigS:Ehap Wlammgtignysastion period, (i) -
a prolif:'fyation%g&%%%ggn%%%tggﬁgd%g%%%ﬁ%bg period. Thatis to sa{f if skin is
damaged, thencihdistienpdisingrimiioromssntibmpe rigptorfipalyefof exmopla it Aipiivaabippiood vessels

occur, and hemaqrrhage occurs logally. Howevet, hemostasis e by function of as
coagulation RSSO 6BHPR 6 EY ﬂ‘ﬁmﬂ%%f%i‘%%% W@se@%&ﬁ% (’:ﬁ%ﬁq@ﬁ%ﬁ%&é@{gs and
monocytes gelpyhAf dorlogskMasseinabISsigiat andemaneatg wedikd 4eekpseatedting). Hereupon, -

the Pro-Hyp displays a function to promote the cell wandering of the lymphocytes and monocytes. The
monocytes béeomanth ks phageauenitiieshriente i ik doparishargheiitsrs (hEtadhEeEand become

. generation s ignals. | ifi fi in.5ki risyipEsegreted by
endogeﬁ us C()Ef(ﬁggéga%s%; (@%gﬁgﬁ%&%&%ﬁ? m%%tﬁe%?%ﬁgnggeriod, the chemical
- substances rejsegeshhynaqiividuoiihs masopagesrarishy,coltag enidecbmpdsatidragmieht peptide

to gather fibromigisds

(e.g. Pro-Hyp and Hyp-Gly) formed by the aforementioned endogenqus collagenase give stimulations
y t&@‘%l’fﬁt‘%ﬁé@@’fﬂﬁ@fs NeiathEnesPumng G%Bﬁé?ﬁaaﬁ%%%%qlgﬁg e formed.

. The fibroblas .ggagﬂ'afwmﬁn@s@ﬂﬂa&%ﬁp-@?@&e&ed RN 26 aREathBMbeAR defective
S

- surface, and

the wound surface (granulation tissue formation). Hereupon, both of the Pro-Hyp

" and the Hyp-Gly B9BRERRT caF)Nrombaco(zgducsynite sEASQHorfomarmgrin ikiias thsue

. physiolotical PRETERFTEH EhETESS

- granulation tisgignis formen «ihen wan-asaliferstive: celisoteruthancrtgrisinatiaysrdnayeito form one
- epithelial cell layer. Then, to under this layer, cells of the germinal 5 layer move and proliferate from a

- wound margirito fogel fltratistagelrsendside R LA R LEpAferirenm® (RiafeiedsbeoPHBTEREE Finally, in

' the periodthe activity of the fibroblasts reverts to an ordinary one,

formation. Particularly, at the initial staigge gtg‘]; %?ﬂtﬁgf%‘ ‘%)r%‘lalfl%?s%é)% %%%%% ;@(glgl éﬁ%’l fi;g%?;‘-éﬁ& Sndclt?g#a%fs a
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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 detajl, Hoyeyer, since much of its.20 subject matter overlaps
with the abovg%xﬁtgﬁltiﬁaaﬂg&ﬁQHE ﬁ?&dﬁ?ﬁ%ﬁeﬁ’?%‘gﬁgsa%eﬁﬁaﬁ%gf %I%p%%hg{a %ha r{I]% the Pro-Hyp,
the proline U%%%M@W@E@ﬁmtmaﬁé e agiminalytion difie dhdsidit uiaihetis to the

hydroxyproline unit, either or both of the carbo%ilqgroup and the hydroxyl group may be chemically
modified. 25 Tivodudhisuind sosceyraedicativty tisdietionidbistierendarte 2hieh prHiE®ISFo-Hyp" or its
abbreviation "Pro-Hyp" is menti nedglﬁbi atter. enco sseshRib.a chemicalymodified one and a
non-chemicaﬂlﬁ?n%%ﬁéo orﬁjém P2 the gge%wgﬁg%hgg?o}—iyﬁé c??efrinically modiﬁe%,%[ can be made
soluble irstheBogEphéteak, aviditpaoecdtadity, Grotisceh by SWhancePnenlal.)ompatibiity with other
effective components can also be expected. Specifically, as to the a-amino e%raﬁoup of theigroline

residue, cherfieetiopainndtis o orsEatipreprdirkiohe S50 ahistiam R AVPIH R cetylation,

deamination, hezayiatiomialylpulaiiaion.apdsilomlanon iylapeeuiaiRRot ahenylation,

carbamylation, phenylcarbamylation, and thiolation can be cited. As to the a-carboxyl group of the
hydroxyprolineasesiokdeiedlie nolid| sotalifichigbrsidycHrs @hbterifibanbiiaedl amidation can be cited. As to
the hydroxyl group of the h grroxyprolinP.r sidue, chemical 10 modifications such as 0-acetylation can
be cited. Proper ch Sf‘% SHEREREAREY be selected according to such as the kinds of other
effectivg gomponeptstypkhie £atiadRywsh-taenafarerasmtionad. 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 artheunsthodafsdhesmphssisios ha Afer-Glm thestiara senesiie b P phigrtiBied for the
Hyp-cly.  Simiiay.to thebly:Gly. 15 aforamentioned Bigriy clulol cxamPlgsgbiained by
enzymatically treating coﬁagen or gelatin in twb separated’steps or being synthesized from amino
acids. As to the-gheooicadnoshfiaationtheubhckt kasyfuthen (4)as Fnentiostbodizeid@BgarBoe cited. 20The

enzymatic treatment method for gbtaining the Prg-Hyp, hasically, may be the s%m(ﬁnmethod as the
two-step enzyReHhnd fEdAIER: m@ﬂmgx%%ﬁgﬂ@rydﬂﬁﬂﬁ -@W‘."%ﬁ&"/ *¥8¥the secondary

enzymajig treatmep, J%mI&%@Wmmmmmw@mmudase activity derived

from such as Aspergillus is used. Simi a-ry to the Hyp-Gly, the Pro-Hyp can be synthesized from amino

acids. 25 HoweverThe thyistbese, dtrishen caiad cosiniplyereplisdyhisessy sebinhasrtsprdings, and glycine
with hydroxyproline, in the abpve-explained. mgthod for synthesijzing the Hyp-Gly. reviously

. mentioned, th‘@elé}%dl-]iglﬁv %%@d‘iﬁ%&r&%ﬁﬂ? r%‘ggi |3%)oangpf’8rélpl%%ﬁ%ﬁé¥£?é fe%ndd‘ritrltt;%t%rcr?ent

- conditions of theuphemicst Beslifisatieniagyrotionat ehamicakrooplifiCHiindstRcig]duats ke peptides

are applied. As to chemical modification of the a-amino group of the prolific residue, for 5 example, the

" polypeptidylad@elzstiree aaliagrad bfahoudd srniafismesisoRwhidy e frarmidaretifsdd the

succiny?z-f)lon %%%%%%0%%?%%gg%%&%gﬂﬁfﬁ%%ﬂgﬁ %Hﬁ&@?ﬁe&&ﬁ‘&@%ﬂﬂay%ide or maleic

. anhydride near p etylation can be carried Out by a reaction with such as
. N-hydroxysuaghiimigedietateneatietrality, anthéheglegminatignotatebe barrige olityemaking such
- as nitrous acid 10 act, and the benzoylation can be carried ou i?}g‘i{%aking such .as benzo%l chloride or

' benzoic anhy@iﬂ%%k’%‘?%%cém&fonﬁﬁﬁ@n oP¥hylsh Lfo% H%n BEEHed Btifby a reaction
- with such as hanzenesulfanvehirigady-felkepsriinnyhshioride wenmeihane yaiany eeipride, and the

- dinitrophenylation or trinitrophenylation can be carried out by making such as 2,4-dinitrofluorobenzene
- or 2,4,6-trinitreksrdewsbulfsnlicitSaoithare, sl saacsidivdralieiton dhstrefiyic i aRaiAeish can be

~ carried out by makin uc£ S cyanic acid act, and the thiolati n be.carried ou king such as
N-acetyﬁ%mo%%ﬂn‘?—:ﬂl%ﬁl g%ﬂ)é%/%? 8t§?§ﬁ%aur%a‘1”p c{):éulcsctﬁﬂ%%‘%%%ﬁ% es,cﬁh&io%aarsgclgn%ec%g%? or
S-acetylthioitgRagligpayWidga8e Hyp-Gly can be synthesized.

<Chemical modificatior>




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
O-acetylation can be carried out by making anhydrous acetic acid act 25 in water solvent or in &
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 malaﬁl/ﬁinhibitor comprising the Pro-Hyp as an effectivi compgonent, since they are
common to those WRTcR-ER& B oPaY ehfticn SBea Ytﬁﬁor‘ﬁgeéhwﬁhib' Br WP He ™ p-Gly as an

effective compongh (R EHR VRO RS- RINAHHAIRE WBhverTbR:R bRYEIAPHERARAhe Tunctions

to inhibit symptoms of such as osteoarthritis not only in the case where the Ala-Hyp is jointly used with
the Hyp-Gly, tsohailgissdotwewidss svhapelitd 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
O TR R T e R

about the Hyp-Gly an erent points-ar 0exp a er&?a-lﬁyp, the alanine
unit and/gr thehyelraxia el ARty inan Rache el onasifingdiRasibyintlys acte Haiihydroxyproline

unit, either or both of the carboxyl group and the hydroxyl group may be chemically modified. 15Thus,
in the presenﬂ’sﬂé@m‘é&mPWHé‘rFan‘&{ﬁébﬁdﬁqﬁihving a structure of Ala-Hyp" or its abbreviation

"Ala-Hyp” is mentigued Jis e t&ﬁ@&éﬂi&?%?%ﬁsop&ﬂ%éﬁygﬂl&aﬂi‘ megiletonsang fe

non-chemically-modifie e case where the Ala is chemically modified, it can be made
soluble in thesrangdepfhe estrifiaiynt oanchi redityedaoot $ychassingrihdrycbpdergeof dhdorigatgadity with 20
other effective components can also be expected. Basically, the sar‘gﬁ chemical modifications as those

aforementionfPaHBRER S Rhanlrdhe amidationeah be SATE LY 8t the alanine

residuey §he samsaangaeical 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 Aegithee spreifiamanhismidahmdifiderl onedificitione dfanisrlemadiisatiasout the
o o a2 e b elee S DRSS ore
[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 whersin 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

10



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. Hoywever, for the secondaty enzymatic treatment, for example,
an enzyme mﬁ%d&fh&‘@%%ﬁ% }@bl%ﬁ%g@%&i%%/ ee?)lév% %ﬁ%ﬁ&%@c Aspergillus is
used. 15Similary . the Fivp-GEY dibefle- e be syethesiaadiamiamin acidkdiowever, in this
case, it is enough to simply replace hydroxyproline with alathne, and glycine with hydroxyproline, in
the above-expimiparnhdtcbdifer hymodsithrtoprEsiPhGRE Axibied | BeRrtsledd mAde Ala-Hyp may
be a chemically modijfied.one. To 20 specific meaps and t ditions gmical
modification,cem"é oar?gl %H@rﬁ%:% r%%%?ﬁcg ié%lrfe}ér}]ﬁﬁ}é{egs%c@%%})%s%re apéptl%%d. As to the
a-amino groupnefdhaplpainey asid se fib sameachiiagieapepadifications as those aforementioned about
the a-amino group of the proline residue in the Pro-Hyp may be made. As to_the ino group and

hydroxyl group of The kirsepseardcireibie isfaveshly crEW %arﬁﬂb?fiegﬁhzégs se
afo rementior};@@@%@%ﬁ@gﬁﬁgﬁﬁg%ﬁg@ Rod §rAURAEID SRy B QY RERIRG tasidue in the

Pro-Hyp may be 'ma malady inhibitor comprising the Ala-Hyp as an effective

component, sifsegnibietionse iy inhiiitiraseonding teiie afeserhinvintied abothetprsqwalgsd inhibitor
comprising the Hyp-Gly as_an effective component t@eir explanatiqn. is omitted. 5 Working Examples
Hereinafter, ﬁ@&@éﬁl’?ﬂ@ﬁﬂﬁn@%&@ %ﬁégﬁgﬁl %H&%a%‘éa O)%theer%?rsﬁg%nlgg Hatiaton tests of the
dipeptide, acﬁﬁffgﬁﬁéi%ﬁhﬁ ﬁgﬁﬁ%@a_invention or the collagen peptide comprising this dipeptide and by
examples of compositions of malady inhibitors comprising the aforementioned dip eptide as an

effective componefirthiomesse intitles 1@ssradune itheertbastys inbibitertaeresting ip Heremmsattr, for

convenience, the ynit ""parts.by weight' may be simply, refer: 485 a{ﬁg'%qegeequgé'% by weight"
may be simpwvlféfg?f’eégtél g [%fp%lp%félgsﬂé%é%%ﬁ%olg g\rlrgl%%?p-agﬁewas synthesized by the
aforementionggrseligtpRaseypatipd favdhslyisdolesyhaeagsmil/a.polystyrene polymer gel of about 0.1
mm in diameter of which the surface was modified with an aming group %se(re usgd_asq solid phase,

and 45 parts of glykiaanaladniahibier prssrdiaasoriae FTeHs SRS PR B A ich 20 the
amino group g@g&éﬁg%@f@&ﬁmﬁ %ﬁfﬂ&b%%i;%&%@ﬁmﬁf%) ¥ ardehystration

reaction using lisopropylcarbodiimide ( as a condensing agent, and then the solid
phase was wei waskedinvithtias chrebe (etifigieaitip afietoeds rhwvetsprctiaetives ROTBIGKRER & Thereafter,

the protecting group of the hydroxyproline residue which was bonded tq the solid phas was removed
(deprotected FOBMP RS cAPL G 8f tmmé]eti@%icg%bt aqgl 5 %?/H\f\?éfsoé%@ﬁgsi%ed. For this

at &1
dipeptide synthgsis.aibile typestdemmihasis-systent (Meapiegdiny &b WAt sadsent

invention.

20 The aforementioned other effective components are exemplified by such as
glucosamine 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.

25 In 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



<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 aratio 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> Aré%a-H .was synthesized in the.sam s of the
above synth&Zfiigih aﬁf%%‘%ﬁ%%f? %%]F%/#éﬁh%ﬁ#fg%%ﬁ%ﬁgagm%?ﬁgr?fgc\ig with alanine,
and the glyciggNvastHRRiAce SaaitaheEr ORI oIR8 Feptidiairiaihly Reliastaaheasiideferential
Example 1-2. <Comparative Example 1> A Leu-Hyp was synthesized in the same waéﬁjs of the above

synthesis metipdCly robgeadysapigined: Son exaratie salinesa o enlsEnia dydisized QAR lcine, and the
glycine was replaced with hydroxyproline, The resultant | eu- 0. tive Example
IEESR e SRYRIEHD il BRIl B Y BRI BRGSO Rt

l. <Comparaﬁ1ve m as éyntﬁesa In the same Wway as of the above

synthesig methasdiphdhdieisdidiighe et dialédydroxyproline was replaced with phenylalanine,
and the glycine was replaced with hydroxyproline. The é%ggl_tant Phe-Hyp wa takeg as Comparative

Example 2. <CorfjyaRennerea it dimentpored, qifes GretiSHRBaoedh # WHY as of the
above synthesismethod ofthe EvRsGnesyssahtbal heRuarRmeolasness piacadiith serine, and

the glycine was replaced with hydroxyproline. The resultant Ser-Hyp was taken as Comparative 5

Example 3. [beipegtitddpoStonpand suchfEz antgiandS canlpydapsddty thesupasaedised #the same way

as of the ab th thod of th - hat the h li I ith
proﬁne eaﬁdol\)g%n%goneos#?yrnptgesig an% éefoé?%{ n%pco é:g%BTt atthe hydroxyproline was replaced wit

10 As 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 preseni -
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 litle
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

1z



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 obtairied 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 rimary reaction, 10 llow Aspergillus-deri 9 Ersp S and the
system was l%&eﬁeg [ﬂqegf(g.‘ﬁﬁt%n % %Igyéaﬁ%gap fg?%f)agfa ugr%ggjfe }g to 5%%3 fc%ﬂg%%@rfiﬂa%?eets, thereby
carrying out aRogERYMACHRYdER) Vst deptfentofNaxh as soHecinga(y.engymaits; reaatis), an

Aspergillus oryzae-extracted enzyme having hydroxyprolidase activity was added so as to be 1.5 % in
end concentrearshlesh HeaicHe s Aeci SPINER0S AP LSIOBt cFRSiTh S ARILYidTSSs reacted at 50

C for 6 hours. Aftef (. eaglion acandiuidaiessublecianiod Ratdiae iasal 490 C for 10

minutes and then cooled to 6 Iitered with active carbon and a filtration assistant
(diatomitg), agitltiig rbedTapHGiyothidr faptoasSphpsologifattedite tgisetbrhpeifeesswanilifgion treatment
at 120 C for 3 seconds. Then, the sterilized mother liquqr was_ spray-dried,.so that a@&gkin-derived
collagen pepfiEpeEfansd BHEiREertve FARRSEeRR, %75\%%& ?pél ?ﬁ?ﬁ-@%’ﬁ&?}’é’?ﬁh ography (TLC).

That is to say, 1 Qivigpishaaatel soldilizestiBledyas dannrdfsROLPHUIN) aiondt Bedeglate (trade

name: 10 "Cellulose F", produced by Merck) and dried and then eluted with a solvent (n-butanol :
acetic acid : weield mrolfl..2). This plate was air-dried and then sprayed with an isatin-zinc acetate

color former (prepated. by digsolying 1 g of isatin and 1.5 g of zi N 0 ral. of isopropanol

under heating and%ﬁ?%%%%&%%ﬁn%%%ﬁﬁ%@g |c?1é%%¥,]ﬂwﬁé%§y%§%%#%%g%%a}% thg RI value

{[distangg fromvernbRHS pddedibcaikimdspaiidisianciditarhicpabon sinahte sddgpt@iuted front]) of

~ the blue spot of the above-obtained PC consisted with the Rf value of the blu spﬁgﬁcﬂ);é&e Hyp-Gly
epla

~among the Hepdciffers dromespeb a3 FainniHdRaipsRtidesaTiaad FE LIRSS te, in other
| words, this PGgqpiaptlihied WB:ChiRaitantaldlesiu Wadboadurnsad & biaddyasCly being

~ contained in a pig I type collagen (weight (X) g) of which the amino acid sequence was
. already knowhevHssGlyteByanddhe theardtidpliobibient aithi ithepaliprrentiened tivgriidehe | type
. collagen was determined from the 1‘0If|)((§§£nl_T formula, so that it vy Ot\év é%tgétg‘/of . li\éumber (Y) of

as 2
| Hyp-Gly) x (WETRE FnStEeTES: R 25 3?Jh 1890 P e R ces rom the above,
| it follows dhat dhe alprememtipesBlpsentainttieidr-faly shearetidady ineaiigisyed.20.0 weight % at

. the maximum.
: 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  symergistically 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.
25 In 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

13



<Example 5> A fish scale-derived collagen peptide (PC) containing an Hyp-Gly 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 (YY) of sequences of the Hyp-Gly being contained in a fish scale-derived | 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 | type collagen was determined from the

following formula, so that it was 23.5 weight %. ((Number (Y),of Hyp-G eight (molecular weight)
of Hyp-Gly))/(HaiEsEb haas ﬁ’u@ﬁ@@ﬁﬁ% metno Igﬁc?#etﬂé’é e@v%%&%%ﬁe%%hé%ﬁementioned
FC contains thebesGlotb dhegiplicn)ly iRPsiatioanfctgyenecightdmaléhennaximehaviikample 6>

A pig skin-derived collagen peptide (PC-C?) containing an Hyp-Gly was obtained by the following
method and tededidass Bkaititedhydroaynelidast q:n%@t@fdgémqﬂvé 8 Al be
heat-degenerated product 20 of a pig skin-derived collagen was dissolved into 4 L of 20 mM Tris-HCI
buffer (pH 7.§}t5’v lile heated and then cooled to 40 C, and thereafter as a primary enzymatic reaction,
1 g of coklagenaser{Gad aganaserbl e iguciddny Wist®/cElatimrdnointiyassed dedhancliddg system was

kept at a pH of 7.0'to 7.8 and a temperature of 40 C for 24 hours, ther %}écarrying out an enzymatic
decompositiokhieiitrmsreriiex tostha e dvenione hysisrable rangssiot %Eﬁ%’rbfﬁﬂgsn?ger-extracted

enzyme haviRg e Quypielon: aalii Wes araGscieop e ysRadanilianktagagrto be 1.0 %

in end concentration, so that the material was made soluble. Thereafter, the material was reacted at
pH 4.0 and 580Gd@0 Gvkight %5 /Afté thnBrreHyponirt e reagtiof 1peid0vedghtiBpected to heat treatment at

100 C for 10 minutes and then cooled to 60 then filtered with, active carbon and a.filtration
assistant (diatomite) ,@?f&?ﬂe"?&%ﬁ%ﬁ‘?ﬂﬁ&ﬁ g@%ﬁ%@uﬁ%&é@% %?g R¥&t rﬁ%%%tﬂ?ﬁédkteri lization
treatmeqy at 120Gnieh3300aNE8 Bs thensteritiepd Thadhenliguatisag spiayydikbiee that a
PC-CP was obtained. In addition, this PC-CP was analyzed by TLC in the same way as of the

~ aforementiones@dingsbtHe PEsont wvedinn ibalpresamploorugh Hyp bnyidmmmtRefancidentally,
- the sum (Y) of,sequences of the Hyp:Gl ing C nw i | in-der JyReigollagen
- (weight (X) g)‘igie%% ' g‘vgrrﬁP? %c%éo s%c%%?%g%aéas éreakgg?%%{g)v%r?av%gs%%ﬂr%%g#andt e theoretical

. content of thetdypr&litiing eniitati of ihe kiypenoloperighapdetefuitheddoomithbefoiswing formula,

¢ so that it was 20.0 weight %. . ) . .
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 pmol/L.

The synergistic effects by joint use with other dipeptides are hereinafier
specifically explained by citing as examples the above representative symptoms which
the malady inhibitor according to the present invention can inhibit, namely, osteoporosis,

20  osteoarthritis 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 an'd activation of the osteoblasts become greater, the bone

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

14



((Number (YY) 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 toé.o a(rid %nfr%%at%%%g@ }P 55 C for 120

minutes, theﬁéﬁmﬁﬁﬂﬁvﬂﬁﬂ%ﬁ%ﬁé o s 0

dary & i
, dS a secondary gnzymatic

reaction, an Aspergilus pigeraxirasied eRzymadiavirhe viised shdibsesslsxdroxyprolidase

activity was added so as to be 1.5 % in end concentration, so that the material was made soluble.
Thereafter, the makaidh wasiyeficteof atlatht-rorchasisns o thediffepiaian FadAciBalPB91C for 6 hours.

After the reaction, the reaction liquid was_ subjected OrE at treafment forJ Qiginutes and then
cooled to 60 @ea?%eﬂ?@ﬁtﬁl?é?ee&aﬁ}ﬂ%{ ai[%ﬁe’é r %lrﬁhé 1§ 1 Hﬁﬁ%nggﬁgé%% d%%omite), and the
resultantsmotfgs liguanwasaubigsiaditehigh-empetatos sibiilizedisn traatmeptat $RRIC for 3
seconds. Then, the sterilized mother liquor was spray-dried, so that a PC-PH_was obtained. In

addition, thiscaalyzesfhis sifyeeistignTie TRAR(TarEsAGid SRspiviant fridh Ehershadehse of the PC.
As a result, te R Val%%ﬁéfg}%: l%ﬁﬁ?&e&ﬁ&ﬁ%ﬁ R AR EonsiRedvids bR Bsiakiadpidhe blue spot
e Pro-

of each of the ﬁ%‘i&ﬂﬁ/ yp, so that it was confirmed that the PC-PH contained both of the
Hyp-Gly and he Rxantiyize SomspatativinfEkaafptenfentioned\etimgismptstitizply-@rindbnt) containing

neither Hyp-Gly nor Pro-Hyp was obtained hy carryjng ouf. only the primary .enzymatic reaction in the

aforementioH@é&%spﬁ%d{}btiﬁ?flo%g@@@ﬁ%@ﬁ%k@%a#&%@?ﬁv@%xaﬁﬁ%%p % Fhat is to say,

1 kg of Qg'atigugo%@m@laﬁﬁpinhﬁﬁgr% hpatrirasyesated Bndiye! ohiRinskisidarived rollagen was
e ris-HC1 buffer (pH

dissolved into of 20 m .5) while heated and then cooled to 40 C, and
thereafter as displinaryeemgihatieffectstion, 1 g of collagenase (Collagenase N2, produced by Nitta

Gelatin, Inc) was 20 adec, agd te SYSan MR kop! 9he 0L” 048l A qrageeture of 40.C

for 24 hours, thereIBy ecomposition treatment. Next, a solution obtained by

the enzymatigdiugealy simieanrentanas s bjecioldedepatddftneiint tko® Gubstk@mimates and then
cooled to 60 C and then filtered with active carbon and a filtration assistant (diatomite), and the

resultant moten@RO{RE: stRrerEReis, g Hhenaseiatiensis MRy HiRERM A P50 C for 3
seconds heg@h&ys chlized mo fem%}%%sm%m{%mgeﬂﬁaﬁﬁ’y@gﬁgwaatﬁbtained- In

2T
addition,‘:fhis Eont was analyzed by TLC in the same way as of the aforementioned case of

the PC. As a fiasPih-thep pilespnasthaeifef tfakd HyGGiandmempad by proourigisichdiednfirmed.

{Performance evaluation tests .
[ 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 (i), mainty the
Pro-Hyp contributes to promotion of differentiation into cartilage cells and to its
maintenance, and further in the (i), 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 (jii) is inhibited. Hereupon, according to the

15




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 1to 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 (TLRAP) hei 15 enzyme
was examine g &Fﬂ’és\%ﬁglva ?Q%%%ég%c@ﬁg&a gnﬂt%éaog%aﬁéﬁt%%ﬁﬂgf{iﬁéﬂdes
(Pro-Hyp, Alagyibdsebe vl IRpecY B SBS-dipndhriiinaetidgnibiont wh-Giffrentidtioe afhino acids

(Pro, Hyp) was examined. Furthermore, as a control, the TRAP inhibition activity when adding no
peptide (blanievrsresartzalaineattizam sellftand tieeqidiibition imlineBHSr Gfdtftiditn and
activation of osteoclasts, by the varioys pepti | ami ﬁﬁg&' M llowing Pit
assay. That i%ers%sﬁct@g g‘i‘%‘%ns"segy w e@é%%%gfﬁggg%g% culturec‘Iﬁgﬁﬁ>c/)§It!"gr%tc?k%a%s[’IS ggg’gs was carried
out in aceordanreny/ithoiaip dadSpetahb 986) dinfpnainrbe. Meiip, 1de 1ditgersstiepadifically, as
follows. 25Precursory cells of osteoclasts derived frorr\k%oun mouse inteitinal‘ﬂone Juere

¢ iﬁllh ar cells 13

freeze-preseragilage. geile ogagaistfia BRREhAT S RS FE RS BN O@SHAiATHE

iNg suspension in the

presence of 10,06 DMSO, HGtaDY MRiiR P ted Asisasastemibiort . 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 aflepréodisetsjmpsoing ddredling tof dhe areesid aticet isgraduieh iBtogke02 for about
1 week. Thereafter, cells were, remgved fram the dentin slices b jlicon- & Lukher EOLICEMAN,
and 5 then thiPXR¥Hg ﬁﬁ?@é’%@%d&e SRt rgarﬁﬁa?g&?fﬁxg%@}i% éir}%gvera minutes.

Hereupep, thgg%mgg{gcgeﬂ%a@y@y?g pasiéiyeripwltinucleate giant cells (osteoclasts) was counted by
the TRAP dyeing, and the number relative to the number of cells in the Qontroal?%blank),vg‘as calculated.
&Y eMér a

Thereatfter, the PitFhuinisee srinibekisf iatsiarperoh Hrs)iByiddhe
[ : th f inhihiti Vi LSV idgcimhe tested
microscope andt%?eorii%%ﬁ?ee%gi?ﬂé) i |a_n?<9fbf§ga/étl,§s%%sog&§f%@§ ggg;hdg@@gqg @pe ested was

indicated by OURETORE: nk (contr e results are shown'in Table 1. 0> "-' 4-, 4-11-
0. (C 0 -.0 4- B3v0ek; GeMoSasis 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. MMP-13).

20 Next, in (ii) the proliferation period, the chemical substances released by activity
of the macrophages and a collagen-decomposed fragment peptide (¢.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 fissue formation. Particularly, at the

16
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initial stage of (ii) the proliferation period, mainly the Pro-Hyp displays a physiological

function, and at the late stage, mainly 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 period (iii), the activity of the fibroblasts reverts to an ordinary one,

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,

osteoarthritis 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 éhemically
modified. Particularly, as to the hydroxyproline unit, either or both of the carboxyl
group and the hydroxyl group may be chemically modified.

25 Thus, 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.
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| In the case where the Pro-Hyp is chemically modiﬁe&, it can be made soluble in

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

other effective cormponents can also be expected. Specifically, as to the o-amino

group of the proline residue, chemical modifications such as polypeptidylation,

5  succinylation, maleylation, acetylation, deamination, benzoylation, alkylsulfonylation,

arylsuifonylation, dinitrophenyiaﬁon, trinitrophenylation, carbamylation,

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

hydroxyproline residue, chemical modifications such as esterification and amidation can

be cited. As fo the hydroxyl group of the hydroxyproline residue, chemical

10 modifications such as O-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 fo 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.

20 The 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.
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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 proline 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 alkylsulfonylation or arylsulfonylation can be carried out

by a reaction with such as benzenesulfonyl chioride, 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-acetythomocystinethiolactone, S-acetylmercapiosuccinic anhydride, thioparaconic
acid, or S-acetylihioitamalic anhydride act.

As to chemical modification of the o-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 O-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.
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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 HByp-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 ifs

10  subject matter overlaps with the above explanations about the Hyp-Gly and thé Pro-Cly,
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.

15 Thus, 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.

Tn 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

50 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 o-amino group of the alanine residue, the same chemical modifications as
those aforementioned about the o-amino group of the proline residue in the Pro-Hyp
can be made. As to the c-amino group and hydroxyl group of the hydroxyproline
25  residue, the same chemical modifications as those aforementioned about the ci-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
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effective components.
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.

10 The 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.

15 Similarly 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 alanine, 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 fo the o-amino group of

the alanine residue, the same chemical modifications as those aforementioned about the
o-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
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- <Evaluation test-1-2: promotion of differentiation and activation of osteoblasts> 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 u ther tides (Rr Jlgaﬁl -Hyp,
Leu-Hyp, Ph@%n%%jﬂ?ﬂémﬁ é’ﬁ)‘ﬁ&gt(%ﬁl %l y%r%r?é) t% a%%gg ég?: Bro. H?}yp) was
examined. FUrhefmors i RngOREOHIBEGH- Bspaawwtéaﬁvacmmm dathingplangtaiide (blank) was
also examined. The results are shown in Table 2. [Table 2] Relative value (%) of ALP Control(blank)

100 Exampleotnitgd. -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

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 dipeptide as an effective component. However, the

10  present invention is not limited to them. Hereinafier, 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 {ethy! alcchol) 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 riftuoroacetic 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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1123E31 _Comparative Example 1 Leu-Hyp 923=12 Comparative Example 2 Phe-Hyp 10911
Comparat!ve 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

<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>
5 A mixture of the Hyp-Gly of Example 1, the below-mentioned Pro-Hyp of
Referential Example 1-1 and the below-mentioned Ala-Hyp of Referential Example 1-2
inaratio 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 Hyp-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 i-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
WEI.S- replaced with hydroxyproline. The resultant Leu-Hyp was taken as Comparative
Example 1.
<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.
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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 examiné&?@@%@?&éﬁ%@eg%o control, the ALP activity when adding no peptide

(blank) was also exarRiRgt e eaiisiae mhaveadin Tablesdf fHadtievayRdsitvasttaldef(%) of ALP
Contr_ol(blank) 1_00 Example 1 Hyp-Oly 76E21* Example 2 sH)ég‘(z)n%):é;;g,I;%gl 9e:gIIE giﬁ:, Example 3
(HyP-61y)+(Phe-HypBiakxtdphpihat the hydroxyproline was replac N
was replaced with hydroxyproline. The resultant Ser-Hyp was taken as Comparative
5 Example3.
[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
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]
<Compafaﬁve Examples 5 and 6>

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

15 hyérdxyproline’ 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

oryzac-extracted enzyme having hydroxyprolidase activity was added so as to be 1.5 %
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Referential Example 1-1 Pro -Hyp 12=t 24* Referential Example 1-2 Ala -Hyp 17=E r Comparative
Example 1 Leu-Hyp 93:t1_2 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

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 (diafomite}, 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
ug 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-zine acetate color former (prepared by dissolving 1 g of isatin and 1.5 g of zine
acetate into 100 mL of isopropanol under heating and, after cooling, adding 1 mlL of
acetic acid), thereby confirming that the Rf value {[distance from spot original to -
15  colored spot}/[distance from spot original 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 1 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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Pro 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 35 days. The
aforementioned skin wound was caused by applying a fur-removing treatment to an abdominal part of
each rat for 3 days. Specificall-ig, Nembutal (4 mg/0 08mT1100 g BW) was injected into an abdominal
cavity of each rat to an * and then fur cutting with hair clippers was applied to the abdominal

part (about 3 x 5 ey 4 Q BrReaNeLeHiBE YD AEIFTY soaiathiavaEbledy vemshtiigagent (Epilat

fur-removing cream, produced by Kanebo Co.) was applied, and then the abdominal part was left for 5
minutes and thersshavesywitha shawiercmefitiyedr brodrstionaft hadCamrearsibgngcliay

continuously for, 3 days sin¢e,3 days befote the inning of pling of a skin sample. 15A test
group was clS&RderiYR %e?@&gé’m%%%f%ro%%? B 3%) '%%1%3%‘% (Hyp-Gly) + (Pro-Hyp) group (1: 1

mixture Gf Hyp-GlyraRdrBraakiymliyact GyoToap;aind $angs avy, & BOHE BigranmtianddacBE€dPH group, and
every group was measured by a change of the skin collagen amount (ratio to total collagen amount) in
a skin woundthe 8§verhprceads be prsensy of 3 &R FhrTBAAEREEEthent (0 day after the fur-removing

20 et e Y RUNGES o s et o o
ys from the fig-femoving treatment.
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 (X) 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.
<Hxample 6>
A pig skin-derived collagen peptide (PC-CP) 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 beat-degenerated product
20  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
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 liguid so as to be 1.0 % in

end concentration, so that the material was made soluble. Thereafter, the material was

25



The feed compositions for the groups are shown in Table 4. Hd-0d [tot 109 9EL 09 OZ 9E 01
0001. do-3d 001 1109 SEL 09 03 Sc OL 000t |

reacted at pH 4.0 and 50 °C for 6 howrs. 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 (diatornite), 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 (3} 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 %.
(MNumber (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 Aspergiltus-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
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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 t0 5.5 and a temperature of
45 10 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 st;:rﬂization treatment at 120 °C for 3 seconds. Then,
the sterilized mother liquor was spraYrdﬁed, 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 Rf value of the blue spot of the PC-PH
10 consisted with the Rf 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 75
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 coﬂagén was dissolved into 4 L of 20 mM Tris-HCl 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 resultani mother liquor was subjected to
25 high-temperature sterilization treatment at 120 °C for 3 seconds. Then, the sterilized
mother Jiquor 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
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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]

5 Details 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—'I-Iyp
were used, and each of them was added to a primary mouse bone matrow cell culture
liquid so as to be 625 uM 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 fripeptide
(Pro-Hyp-Gly) and the amino acids (Pro, Hyp) was examined. Furthermote, as a
control, the TRAP inhibition activity when adding no peptide (blank) was also
examined.

20 In 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.

25 Precursory 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.
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starch 1 Corn oil swim 1 F Mineral mixture | 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 gr%ggi’wit a iqu( ¢e ada a‘t¥ Q%osr%.? ded ;£ eres alo(gftg@mafwag\ent of the
) otal c

change of the skin Fa&e &hount (ralio 16 ollagen amount) in the skin wound recovery
process with ygsheatige R ORP aie SiD¢datpIIde ©. be tested was added to the culture

liquid, and culture was carried out at 37 °C in 5 % CO; 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.
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1st day after fur- removing treatment 2. 50. 2b 3. 20.2 Il *0* qtZrg, 17 '0?-* 0 day after fur-
removing treatment 2. 90.3b 2.40.2bgq'0O*E'Z12.10.3 b gE 079 2.50.1 b VOTE7

<Evaluation test 1-2: promotion of differentiation and activation of osteoblasis>

Each of dexamethasone {end concentration: 1 nmol/L), B-glycerophosphoric acid

(end concentration: 5 mmol/L), and ascorbic acid (end concentration: 100 pg/mi) was
added to an osteoblast stock MC3T3-E1 culture liquid, and then the Hyp-Glyandal: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 (ALF) being a
marker enzyme for differentiation and cslcification 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 tripepﬁde (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.
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No treatment | ,9 '0*Z '8 89 '0*Z '8 €9 '0*Z11 ,9'0*Z '8 18. 2-0. 68 [B9 '0*Z 1 ,9 '0*Z '8 Contro (casein
feeding) AIN-dAH (NYP-OIY)+(Pro-Hyp) Od OA do-3d |Example Example 2 Example 4

[Table 2]

Relative value
(%) of ALP
N Control (blank) 100
Exampie 1 Hyp—Gly 140+ 24%%
_Exanple 2 | (ypGiv) ¥ (Prop) | 161517
Referential
Example 1-1 Pro—Hyp 11525
Referentizl . N
| Example 1-2 Ata-Hyp 11231
Comparative - "
Example 1 Leu-Hyp 92412
Comparative
Exampie 2 Phe~Hyp 10811
Comparative | . N
Example 3 Ser-Hyp 9121
Comparative o
Example 4 Pro—Hyp—Giy 10322
Comparative Pro 9715
Example b
Comparative N
Example 6 Hyp 10325

Number of {ests : n=6

Note) #%: There is statistically a significant
difference in comparison with the control.
(p<0. 01) :
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9 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 r(_)duc_:e_cl tﬁ/ ATITC)inar fgl%ratiorpggom for 24 hours. An amount
of 20,000 g of the TSR LEH de bR ﬁ}gdﬁ% HOR 8HfiHG Eentfittige for 20 minutes, and the

resultant supernatig wgp.eked andidasiaielesss yiecharibedtbleseoliabertfractian. To the
raL O

centrifugal residue, 6 f cold 0.5 M acetic acid was added, and extraction was carried out in the
same way fomiista e Hsm-&iyothe BiosBypomd bethderHyn ereanadhcnsyoast dieeRidicetic acid was

centrifuged with a %)Ain centrifuge for 20 minute n%i}lffcr t kNt wastaken and
designated ad'dh aa8§ s@l&b‘fée%%ﬁ% eﬁaﬁa %ﬁ%ﬁréggcken ] ugi?%& ulzé{\)l%/gsgbgesignated as an
insolublescollgggplfirAatian cor-apkisf, cacha bt navinahsalilant blelchildjtnnfattion ahd the acid
soluble 20 collagen fraction, there was added the same volume of 5 mT of concentrated hydrochloric

acid, and to telkating|pberbstrg dARCheIRE tRaPeTkRISABINaR PrivRsTEarhieh satdassy Fthioric acid,
and these fracti re di hﬁ{ag'[gq faroARELe s aNAhe Dstitanstenigg into a glass
test tube for ﬁ%ﬁgﬁ?%ﬂ%%%%@%she Wlt%{lZQ %é%’o?% ﬁ%ydroclh oric acig, and hydrolyzed at
110C for 24 haipsptidés Tiikvo, Hye,anidariTypf hyemeRypsolRie dhmtairfisg-Hyphy tholylraenfided of each

collagen fraction was colorimetrically guantified wheg%tj)j/ each colla%gn flga“gﬁi%%n was ?uaantified, and
the relative rdf6oRHRGId &M REoFBIASI SR 18 B ISR P actiSh 16 The total of the collagen

fractiong yvas galeHlaiRg At T ha:dRp e niimetie peanilicatiar) ohibermemiiatdydragyproline was
carried out by the Firschein and Shill method, specifically, as follows. An amount of 2 mL of 2-propanol
was added tarésmidd anf Sawple $ablridn, 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 | 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>
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20Wister strain male rats (170 g) were caused to go on a fast of one night and then subjected to
experiments. Each of Hyp-Gly, Pro-Hyp, Ala-Hyp and Ser Hyp was used in an amount of 215 nmolll O
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 NaHCOg3, 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 thEaklef Has calorlmetrlcally quantlfled thereby obtaining a free type Hyp

amount. 10Furthermore, Naelwag veighed out and
placed into a screw openi g test tube, and thereto an equivalent of cancéﬂmtmaﬂmyg rochloric acid was

added to carry out hydrolysis at T10 C fae@ddlodrsai@bncentration toldryned@Ongs ¢ Arried out with an
evaporator to remove hydrogkaasieacid, and then theprébidue was di §ipdd 5.l of distilled
water, and thereto severa| 1Exahipps Df aturatiddHithwh{Rrgdivide solution 8gerd added to adjust p11
to the range of 5 to 7, and Trixamilense WéveditSte@ro-iein i latkdve D ml dehd rec ltant solution, the

amount of hydroxyproline vmgecamﬁwmaﬁmmammgzai@al Hyp amount. A
value obtained by subtractin¥piE AFROLHA '“m‘orc hydlu ysts-from ulc tgtal Hyp amount
after hydrolysis is a peptic brm Hiig dmount, first of all, the
quantified value of each dFgEpTaEATT o SFtEstsanipie) apsoroeda ir ein perfusion
liquid was confirmed. | ofihydroxyproline
was carried out by the Fir daamr&mdlstplll method %gp@glflcally expl ameqd@#waluctlon test 1-4.
25Furthermore, the identii;c@ﬂmﬁld_q' ¢ ghantification-of-the-dipeptides-asreceverecno the rat portal
vein perfusion liquid, nam aﬁp"ﬂy 1’(5;? Pro- Hyp Alsetistvand Ser-Hyq as aB&&#led into intestine, were
carried out by the followin AP AIYSTS and TS anatysis (CCTM :/MS&(L—[BLC analysis)
Analysis of the dipeptidestiin ghguprfysion liquid W TR out by reiversed-phase HPL C analysis. As
HPLC apparatus, LCSS-9D8espstetmtverbduced by 5 JAJCO Corporatipn cogaprising 4 liquid-feeding
pump, a decassa, an autosaBXgaiebcdlumn-ovenultraviclet-speetrophotometer—arprinter and a
system controller was usedcg@aﬂl‘?‘é%ﬁ'/ersed phase citamn, Nova Pak C18%¢329% 150 mm) was used.
. ) . xgmple [
A linear-gradient moving betrot a 0.1 90 TFA-containing acetonitrile-water system was used, the
- injection amount of the sarp@ieewas #ositk ; anel the flow rate was 1 10 ml/min. (LC/MS/MS analysis)
- As HPLC apparatus, UQSOH@é}C*eprGUumedsbytamSﬁ@ﬂCMr(poﬁﬁ!gj jarrals YIEEerAfs apparatus was
- equipped with an ODS (C18) eetesrisemitiy SPREEOL x 5% Hn, prodyced by Kanto Chemical Co

. Ltd). The moving bed solvent was*a Hpre, is statistically a significant di Fore
in comparison with the control. (p<0.05)
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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.
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 monit reddte)g%lil ing 25 [MI-Hr m/z:
203.1>132.1, and %Wﬁ'é'rﬁ?ﬁ‘ﬁ‘fgﬁéa 6{? %‘fﬂg%ﬁ raiz: .1>86.1. The perfusion liquid

was treated with syligsaligylis agisk ofad %1 el wean GRElFGIAMIL fiwith Breteimertialisupernatant
was freeze-dried, and 10 mg of the resultant dried powder was dissolved into distilled water and

treated with a@tkﬂ&e&ﬁﬁ@g&?@n@é&mﬁ@ﬁ?@ﬁéﬁéb?%’(ﬁﬁ%%rﬁ%ﬂ&%moafﬁﬁﬁmn. The
i R R b Sy s T
6] Dosed dipggiide Amount (n mol/mL) of each dipeptide identified after absorption Example 1i
Fyp-0Lv9.8 Refe r’?’gggolrze)r(gerﬂtglnie]d-g_kin ;vound was caused by applying a fur-removing treatment
to an abdominal part of each rat for 3 days. Specifically, Nembutal (4 mg/0.08m1./100
g BW) \x;as 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 cartied out
once a day continuously for 3 days since 3 days before the beginning of sampling of a
skin sample.
15 A 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 ireatment), after 1 day from the furremoving treatment, after 2 days from the

fur-removing treatment and after 4 days from the fur-removing treatment.

The feed compositions for the groups are shown in Table 4.
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Pro-Hyp 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 1y) + (Pro-Hyp)] - added group (Pro+Hyp)- added group Case in
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200 200 200 200 200 Lard 58.3 58.358.358.358.3 Cornoil 11.7 11.7 11.7 11.7 11.7 Mineral mixture
35 35 35 35 35 Vitamin mixture 10

The rats were fed with the above feed compositions, and the feeds and water were

freely 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, FC, 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.
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10 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-Cystine 3 3
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25

3 3 3 Potassi um phosphate - 59.05 69.05 59.05 59.05 Hyp-G Iy - -3 1.5-Pro-Hyp - -- 1.5 -
(Pro+Hyp) - _ :

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
dissection, and about 0.2 to about 0.3 g of them were precisely weighed out and taken
into a cenirifugal 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 & POLYTRON homogenizer (speed No. 4) for 20 seconds while icing,
Furthermore, 2 mL of cold 0.45 M sodium chloride sohstion was added, and extraction
was carried out with a rotating stirrer (produced by TAITEC) in a refrigeration room for
24 hours. An amount of 20,000 g of the resultant extract was centrifuged with a
cooling centrifuge for 20 minutes, and the resultant supernatant was taken and
designated as a neutral salt soluble collagen fraction. To the centrifugal residue, 6 mi.
of cold 0.5 M acetic acid was added, and extraction was carried ouf 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

centrifizged with a cooling centrifuge for 20 minutes, and the resultant supernatant was

saken and designated as an acid soluble collagen fraction. The centrifugal residue was
designated as an insotuble collagen fiaction.

To 5 mL of each of the neutral salt soluble collagen fraction and the acid soluble
collagen fraction, there was added the same volume of 5 mL 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 mL of 6 N hydrochloric acid, and hydrolyzed at 110 °C for 24 hours.

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



.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-GIY) (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 ysed was use the (Pro + 10 Hyp)-added i
> group in Table
7 to carry oufiRREERiREE fERLGEIRe £RtAET W?ﬁ%%aggu ge}a;re shown in Table 8. [Pro+Hvo] group

(21090 (*19'L 055, ExR RIS Rt BoiehadRo- Uiyl iond. 60y 0oty ne same bone
volume as N group. The same number of no-Panhincto and hnno nail& 1. eldmax3
carried out by the Firschein and Shill method, specifically, as follows.
An amount of 2 mL of 2-propanol was added to 2 mL of sample solution, and
5  stirring was carded 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-dimethylaminobenialdehyde 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 1 hour and then subj ected to colorimefric
10  quantification at a wavelength of 575 nm.
Tncidentally, the chioramine T liquid was prepared by dissolving chloramine T (3
g) into 50 mL 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 aratioof 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—dimethylamiﬁobenzaldehyde 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 absorbency>
20 Wister strain male rats (170 g) were caused to go on a fast of one night and then
subjected to experiments. Each of Hyp-Gly, Pro-Hyp, Ala-Hyp and Ser Hyp was used
in an amount of 215 nmol/10 mL 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 NaCl, 8 mL of 5.75 % KCl, 2 mL of 10.55 % KH,P0s, 2 mlL of
19 % MgSOy, 2.73 g of NaHCO3, 3.43 g of glucose and 1255 mL of water, there was
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added 10 g of bovine serum albumin, 0.5 mL 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 mL of 30 % sulfosalicylic acid was added to 5.0 mL of

5  perfusion sample liquid taken from portal vein, and the resultant mixture was vligorously

stirred and then left in a refrigerator for one night. This sample was centrifuged at

3000 tpm for 10 minutes to remove protein.  As to the resultant centrifugal supematant,

the amount of hydroxyproline in 0.5 mL thereof was colorimetrically quantified, thereby

obtaining a free type Hyp amount.

10 Furthermore, 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 evaporater 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 pH to the range of 5
to 7, and the volume was adjusted to 10 mL. Asto 2 mL of the resultant solution, the
amount of hydroxyproline was colorimetrically 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 perfus‘ion liguid 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.

25 Purthermore, the identification and quentification of the dipeptides as recovered

into the rat portal vein perfusion liquid, namely, Hyp-Gly, Pro-Hyp, Ala-Hyp and

Ser-Hyp as absorbed into intestine, were carried out by the following HPLC analysis
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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
JASCO Corporation comprising a liquid-feeding pump, a decassa, an awtosamplor, 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 amouat of the sample was 70 pL, and the flow rate was 1
m/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 %
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 pL,
and the column temperature was 40 °C,

The MS analysis was carried out in accordance with an MS/MS system with a
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+H]" and nv/s of its fragment ion species. The
Pro-Hyp was monitored by using [MH+H]" m/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
V] m/z: 203.1>132.1, and the Hyp-Gly was monitored by using [M+H]" m/z:
189,1>86.1.

The perfusion liquid was treated with sulfosalicylic acid of 3 % in ead
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0OaC000Oa._a01,=a5--0. <EkEvaluationtest 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 teomitetie e famaysRwiein e TR FRBRTHE RSB e AU R .
hematoxylin-dyed. gt PSS IRNRA" JHie R GRUY ARISRATIECR Nt A IRidamirAng tibia were
Su 0 pathologi I

prepared and jecte hologic evaluation by comparison with pathologic cut specimens of N
group in the afgiementianed-esalsalion takérkby. diEningesulmremeritoluiednirgtina.o. TExample 2 |1
-f((Hvp-GIY)+(Pro-N roup 3 weeks after' infectior) 1. 00..05 0.20.02 0.n Q i- -in :400x 90CO -0
o(a :pcoo ) (solventyv%gl]s %emo%ed from this fracir:{on, ang ﬂ1ie residue was msolveg mto ﬁs%%PeciL

5  water, and the resultant solution was subjected to LC/MS/MS analysis.

- The resulis were as shown in Table 6.

[Table 61
Amount (n mal/mL) of each
Dosed dipeptide dipeptide identified
' after absorption

Example 1 Hyp-Giy 9. 8
Referential Pro-Hyp : 21.3
Example 1-1

Referentiatl

—H 1.2

Example 1-2 Ala-typ

Comparative " 0.7

Example 3 Ser-Hyp
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<Evalnation test 1-6>

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

compositions as shown in Table 7 below.

[Table 7]
[{Hyp—Gly)+
Hyp—Gly— {ProtHyp) -
N group ¢ group {(Pro-Hyp)1 -
added group added group added groun
Qasein 200 200 200 200 200
; Lard 58.3 58.3 58.3 58. 3 58.3
3 Corn ¢il 11.7 11.7 11.7 11.7 i1.7
; Mineral mixture 35 35 35 35 35
: Vitamin mixture 10 10 10 10 10
Sucrose 100 100 100 100 100
Corn starch 520.5 470. 45 517. 45 517.45 517. 456
Ceilulose 50 50 50 50 50
L-Cystine 3 3 3 3
Potassium
phosphate —_ 59.05 58.05 b8. 05 59.05
Hyp—Gly — —— 3 1.5 —
Pro-Hyp — — - 1.5 —
(Prot+Hyp) — — - — 3
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CC.00-21 E_>_<ample 1 1 group [ 3 weeks after iniection L 0.20.0303C20L.43=+3 0r04400210
-.20c_,-,=ii... CP2COX0EOaO.0WOea0.0-a0oaalO0,_ ,-OE+1000CDO0S.0300L.0>
he 00an 1? 1 week after Injection 0. 80. 2

In this test, in Table 7, Hyp-Gly ([Hyp-Glyl group) was used as the
Hyp-Gly-added group, and a 1 : 1 mixture of Hyp-Gly and Pro-Hyp ([(Hyp-Gly) +
(Pro-Hyp)] group) was used as the [(Hyp-Gly) + (Pro-Hyp)]-added group. The mice
was killed after 3 weeks, and the width of the articular cavity was measured from a pCT

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
compatison, 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 catry out the same procedure and evaluation.

The results are shown in Table 8.
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~in articular 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 corﬁB&?‘E’G%ﬂﬁeﬁtlé"ﬁr-Hyp and the Ala-Hyp (Table 6). In addition, from the
results as shown i@éﬁﬂ@?ﬁ?p?@ﬂr %ﬁsqn@ﬁfg{ﬂeﬁm@ﬂm in thersas@s of Higpsiglendse of Hyp-Gly

being the dipeptide according to the present invention or in the cases of its joint use with Pro-Hyp, the

degenerationPob-&fsip (AN @antitaFes-Rymhibioss) ovaneoheybizas iiphysilogieal sl dfes is

promoted.  Fyrthermorg, in the cases of the joint.use of. Hypr I)ﬁﬁg rQ- d.gan be understood
that effects ﬂB:%etﬁéﬁ%g%éaga%fr%%%%ﬁgnoﬁ élll 3 lr?ess%%egga\;ﬁe%ing e%%egtaéﬁgl%?sp ayed, and their
synergistic effariamist ecearizens (Ealias sdnibanaohibast todady atidharprommptiemvedactivation of
osteoblasts (Table 2) and the inhibition of 20 degeneration of cartilage cells (T%Erlgaé , effects more

excellent thakeBdkrwr avd shiglef SsererMyBeesafBled wite et qecer PGV fByed. Asto
the inhibition of de ' j Gasgs, of iRleajoi f Hyp-Gly,
Pro-Hyp and %Yaei%%ﬁg |Ls%p a g e@%glrﬁhgc%e% ?éi?:jél-l%?rt:%gtﬁ%n% other Cé‘?ﬁ;ﬂ%@fmﬁgﬁi synergistic
effects by alsqeaisikijlide Abhaidyri¢oidtifiat d/RFaebenaizerlin-dyadidensatisinessofatiRiatyp, in the
evaluation on a plastic Petri dish in Table 1 or in the eéal ation of "relatei}\ée valueb %gegffg\LP" in Table
2, remarkabléaé‘ﬁ‘@ci?llﬁé’efﬁ@eﬁﬂﬁ%Iﬁnﬁéeﬁofq”é‘%ﬁﬁ BEREVEPHSH The EVATGSton on dentin
slices in Fablgaindide\anihhiherR warhindsalfeaivealon bdikionalsitiemabainaiand
activation of osteoclasts, and therefore it can be understood that the Pro-Hyp is effective for the
inhibition of osfteopdrasieks-droherthoréniastiseernm-esisifed davse bemrierdbotytdaciiie Pro-Hyp is

excellent also in the effect {o inhibit the d eration of cartl I . as shown in
Table 3, it cafPSe6 Be &ﬁ%é?&? o%a‘f'ﬁ%t%gegﬁ? - %%%%ﬁge%rg%% éicgt%g&#: ?@%ﬁiition of
degenerationgfiGaBitagd eeshinoatidivanaticabyempatysiodecthehslogiacy spatiettgpGly, the
Pro-Hyp is 10 absorbed into intestine extremely rapidly and stably (without being decomposed into
amino acids) Ngrerrda s afersmentionsdsdrlaionifIthi& - Ma-Hp (Table 6). [Malady inhibitors]

Malady 'r%hibitors afﬁg{%m% Lhe Diepephjavention 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>
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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 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
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9ill 1 I Example 11 (weight %) Il 111 9 .4. Example 10" (weight %) II'lft 11119 1

10

15

20

25

<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 Hyp-Gly inhibits the differentiation of activation of osteoclasts
(Table 1), promotes the differentiation of activation of osteoblasts (Table 2), inhibits the
degeneration of cartilage cells to adjust their differentiation (Table 3), and recovers the
amount of tropocollagen 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
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
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
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
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
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Example 9 (weight %) i--11 VL 119VI. Example 8 (weight%) 11111VL 9V

15

20

25

the Hyp-Gly are not recognized. However, fiom the gvaluation 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 1s effective
for the inhibition of osteoporosis. Furthermore, as seen in Table 3, it can be
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 celis.

In addition, it can be understood that similarly to the Hyp-Gly, the Pro-Hyp is
absorbed into infestine extremely rapidly and stably (without being decomposed into
amino acids), when compated with the Ser-Hyp and the Ala-Hyp (Table 6).

[Malady inhibitors]

Malady inhibitors according to the present invention were obtained using the
sbove-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 crystatline cellulose was used as a forming material in a ratio of 10 parts to the
entirety of each composition as described in Table 10 to camy 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, FC, PC-CP and PC-PH are the collagen peptides of Examples 4 to

7 respectively, and the PC-CP-Cont is the collagen peptide of Comparative Example 7.
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V Al9-aAN GAH-Oad Od OA‘Hd -0d do-3d luo0 -(10 -Od Calcium (oyster shell calcination
oulyerization) / Glucosamine | 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
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Emulsifier3.2 kg Aspartame0.5 kg Fermented milk powder.1.4 kg 15 Powder perfumel.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 powderl.0 kg HVP1.0 kg Beef flavor0.5 kg 5 Disodium
5'-ribonucleotide0.5 kg White %eﬁgeroz kg Turmeric0.1 kg <Example 16> The PC of Example 4 was
used, and the below-mertioHRY gredients were mixed 10 to prepare a powder juice (13.0 g per bag)
for being drunken gydigsiehipgiibiato a0 frbdedising WakbovEIHE pdBidengitde contained Hyp-Gly as

an effective component in a ratio of about 8.0 weight % when the entirety was assumed to be 100
weight %. PC40.43ggcifically, 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 %.

PC 50.0 kg

Ascorbic acid 10.0ke

MICROCALMAG 8 (produced by SK Foods) 46kg

10 MARBIT (produced by Hayashibara) 19.0kg
Crystalline cellulose . 10.0kg
Emulsifier 32%g
Aspartame . _ 0.5 kg
Fermented milk powder. i4kg

15  Powderperfume 1.0kg
Citric acid 0.3 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 mlL 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 %,

PC 35.0kg
Chicken essence powder : 25.0kg
25  Table salt 18.0kg
Glucose 7.7kg
Calcium lactate | 7.0kg
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Sodium-ascorbatel.2 kg 15 Erythritol52.0 kg Acesulfame KO0.1 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 %OO weight %. PC2.5 kg Vitamin mix DN (produced by BAgkJapan)0.1 kg
Erythrltol5.5 K0.015 kg Aspartame0.005 kg Citric acidabout 0.6 kg Fruits mix

flavor0.16L Litphflasededybivde® Purified waterbalance 1.0kg
HVP 1.0kg
Beef flavor 0.5kg
5  Disodium 5'-ribonucleotide 05kg
White pepper 02kg
Turmeric 0.1ke
<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 %.

PC 404 kg
Sodium ascorbate 1.2kg

15  Erythritol ' 52.0kg
Acesulfame K 0.1 kg
Aspartame 0.1kg
Sodium citraie 0.8 kg
Citric acid (crystal) 4.6 kg

20  Muscat flavor 0.8 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



(The balance was set so that the total would be 100.0 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 flayar, mint flayqr, n f‘hz;é/or and safflower yellgw @or werg added, and the resultant
solution was %‘}Bg‘(ﬁg'éo“@éﬂig%gﬁ'i 5 S%tbr‘iﬁe‘ﬁaaé‘?S‘é%%d?}°2%%ft e‘ﬁeﬁﬁe%tg%?rllto a starch mold and
then dried at pgom temperature for 24 hours, thereby preparing a gummy Eeikgé4 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 witzsumisdi GeodordhaidhhSE, om0 kg Milk oligosaccharfib¥8.0 kg Powder malt
reducing sugEr3&.0 g Erythritol5.0 kg Intractably digestible dextrin5.0 kg Agpartame0.05 kg 5 Gelatin
(A211250, pro ucett? y Nitta Gelatin, Inc.)7.0 kg Citric acid (crystal)1.2 kg Peppermint flavor0.6L Mint
. flavor0.24. LeypesniitanerQ.7 L 10 Safflower yellow colorproper amourf.@rged water (A)20.0 L Purified
- water (B)18.0 L <Example 19> The Hyp-Gly of Example 1 was solubjlj ti(évr:th sterilized
physiological%félﬂﬁ@% 15 as to be 2.5 mM in concentration, thereby obtaiﬂi@ alady inhibitor

. according to Eﬁﬂg‘a@ﬁ 19 usable by injection into a diseased part. -Referegtighdpgagelating to

Pro-Hyp-- Herelnafter, for reference, effects of Pro-Hyp-containing collagen peptides and 20
Pro-Hyp are Shdvwmix flavor 0.16 L
Litchi flavor 0041
10  Purified water ‘ balance

(The balance was set so that the total would be 100.0 kg)
<Example 18>
Fitst of all, the PC of Example 4 and gelatin were immersed into purified water

(B) among the below-mentioned ingredients and théreby 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 temperahire 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 % wher the
25  entirety was assumed to be 100 weight %.

PC ‘ 50kg

Milk oligosaccharide ' 41.0kg



First of all, the Pro-Hyp-containing collagen peptides as used in the performance evaluation tests are
explainéd. 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 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 coII%géen as dissolved into 4 kg of 75 C warm water, and itsstflawfgﬁerature was adjusted to -
60 C, and theé®¥ LIRS SP8ATy matic reaction, 10 g 5 of yellow Asp ergifius-derived protease
was added, mﬁ(ﬁystem was kept at a pH of 5.0 to 6.0 and a temperatf@kgf 45 to 55 C for 120
minutes, thereby carrying out an enzymatic hydrolysis treatment. Next, as a secondary enzymatic
reaction, an Asipetgiilpdigestible dswimieted enzyme having aminopeptidase ¥ &8d prolidase activity was
added so as tp be 0.5 % in end concentration, so that the material was magg ggluble. 10 Thereafter,
the material WEE¥ER&ed at 50 C for 6 hours. After the reaction, the reaction liquid was subjected to
heat treagmentaaf@ B 0501 fradinisEbyaNmdGiatantac)to 60 C and then flifeked with active carbon
and a filtration assistant (diatomite), and the resultant mother liquor was syhjected to high-temperature
sterilization tretinafit el for 3 seconds. Then, the sterilized motherﬁ was spray-dried, so
that a PC 15 %%SEC?R&#[%&OI This PC was subjected to thin-layer chromagggraphy. That is to say, 10
pg of the water-solubilized PC was dropped onto a thin-layer chromatography plate (trade name:
"Cellulose F"Mirpdiaead by Merck) and then eluted with a solvent (n-butan®®:lacetic acid : water = 4 :
1: 2). This plate was air-dried and then sprayed with an isatin-zinc 20 acetgie,reagent, and thereafter
the presencefcf’Pla‘”ﬁ i%fe of which the N terminal end was Pro was confirm'e&”by a blue spot, and it
was alspconfinmed.Lhatibe Bivalue fldistance from spot original to colorestapotdidistance 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 tRerHiest Mgfsrdbng the Hyp-Gly and the Pro-Hyp which were M@hal 25 markers spotted
. to the same %&3 otgglrﬁ;or_ds, this PC co_ntained the Pro-Hyp. <FC> Aqf@Lwas ot_;tained in _the
same way as & alorementioned production of the PC except that a fish scale-derived gelatin was
used In addition, thisdkawgk analyzed by thin-layer chromatography in the same way as of the

aforementioned case of the PC. As a result, the presence of Pro-H as,confur. S%g. 5<PC-CA> An
. amount of 1 kg of 3BrEHRCYHe Eamapin) 8@%@”@‘%&?%@’ W%ﬁ%@%’ﬁ?plg‘%ﬁﬁ-derived
- colagen yias dissqorkinrl QhemMdricalifedPobiem{atta/ el abibibiledieateg and then
cooled to 40 C, and thereafter as a primary enzymatic reaction, 1 g of collagenase (Collagenase N-2,
produced by Rittanfle kXimsabie Byvitsclioratied dsaebeA@aystem 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_agiivityivasiad dedisthemesuiant 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 hqurs. After the
'Fﬁi’féi?%lﬁﬂdthen cooled

reaction, the reactidersigafien e sefsrencss o rfrRRrYRIPEIRS cALleecHh

. 1060C ?EId tl%gg_ 'Iteregsvé/(i)th active carbon and a filtration assistant (diatomite), and the resultant

- mother fiquor'was gﬁﬁfec ed 16 high-temperature sterilization treatment at 120 C for 3 seconds. Then,

| the sterilized mothgfdicefon\vas Peodyiriedfoithatld e Garivas sbtakddd. teaicsuiamon prepared by
dissolving 2 g (dry weight) of the aforementioned PC-CA into 1Q nth.of water were s%p%gted into two,

and they weresberieRtiEHs e rGRlantta Aiuim PBERE BBRGP EXE EEoM R aUSad by TOSOH
 Corporation; 18 x 659 maandayoisye uinediactips.ahsatysitucisiipgnamiessiasisapvered. Next,
. the recovered fraction was charged into a column ("SP TOYOPEARL 650W, produced by 25 TOSOH
 Corporation; 16 YP6BGund Y Calld arvsectivhlyheafRotidrpetorszining s ale-warizpd wedla8bvered. Next,
I i oarine f PGP T EIOr bl RISSUEBAO YT RRNIRG fop-, LLd; 20 X

- 900 ranﬁ?and"é?ﬂﬂ%r? o aqueotis methanol solution. Fractionation was made at 9

- vil/fraction, sg hghaacHerAyespRpding dadprosiipedsitesitie- Ritrtillidyatpesiie chemical

- synthetic product was eluted was recovered. This fraction was provided to an HPLC using a column

| ("pBondasphdhersinaftr sldnowzisfor®sa Gynttend P ES Ar tepnt3 SRPESBVRIRY to 5 make fractionation

' by a linear concentration gradient elution of a 0 ta 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 retenfjon 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.
<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 céﬁ%g out an enzymatic hydrolysis treatment. Next, a solution obtained by the

enzymatic hydrolygjs fteaimeptigohgatat 3t 8pSciihiéhyauies lemgdagtivatetheraeicyme and then

cooled to 60 C and then filtered with active carbon and a fdtration assistant (diatomite), and the

resultant mothe (e ckinderpsd afjeecadves igclzed jatad ke SEARzZtioTRR JAEn Xt B0 C for 3
seconds. Then, the teri‘!‘iigsegﬁrﬂf&gg%r IM Wa&ﬁ@{%ﬁé}%%p?ﬂﬁ%}@?%ﬁQ%amoﬁ@ned- In
alyz r

addition, this PEREBRT WA & edoby thlh?féyer chromatography in the same way as of the

aforementiongehease efirarMGs-dgiterptdicaso bhserdiml, wakibesysten that kbpt ptesgiiod of any of the
Hyp-Gly and the Pro-Hyp could not be confirmed. <PC-CA-Cant> C-CA:Cont was obtained by

A
carrying out oyt GavdayeEmsaREs Ofdictibores n ?ﬁ%‘&%%lﬁ%‘?ﬁa‘&%%‘&%r%‘a%ﬁén"%% He Pc-CA.

That s (o say, gl SpIall AityRe Aallagen hainoaR healslpagne aiadhptorleidioa, pig skin-derived
collagen was dissolved into 4 L of 20 niM tris-HCT buffer (pH 7.5) of 75 C while heated and then

cooled to 40 @smngiliheregdtercipckdoimyerabeiBoimigrantidrse Porad reelidese N iGelatin, Inc.)
was added, and the system was kept 10 at a pH of 7.0 to 7.8 and a temperature of for 24 hours,
thereby carryff§ Gﬁqeélvrf‘%?&wgf??e da& océ)r%%eﬁl%é)tnm%on%a@ft?g%g ution oétaiﬁélgﬂ%i the
enzymatis hygrRiysisireatmentwasheatastat 86 55 far Eo:reimies. tosactheteathiergrihyme and then
filtered with active carbon and a filtration assistant (diatomitg , and the resultant mother liquor was

subjected to higttinarligerbnaessbistiod tioheridaenanriat 100 € for 20minutes Apd heRER KR sterilized
mother liquor, was spray-dried. so that.a powde ~CA- : | ndflefdghiiion, this
PC-CA-Cont Wagsﬁarga?%zigéegyﬁﬁﬁrrle- a%%égﬁf%g%%%%ﬂ%%n%%ﬁﬁg%%pg %tfothe 2forementioned

case of the Phe Agnaitiasulbing hlwespat wajksedrip ddathamtherpnes ecdizitionyiredithentaip-Gly and the
Pro-Hyp could not be confirmed. 20<Evaluation test 2-1> The aforementi ng@ P(itP(APCI%oup), PC (PC
group) and PE2&HCEE3Eeeendip) WesketiR Earilife SUheE 8%Waﬁésﬁﬁ‘%¥éaﬁ > 53485355 precursory
cartilagﬁgell g&c&é};@&ﬁ 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 cartl]ﬁ@(hmbsawmmtmmmtmbﬁmﬂ&%ﬁi?tﬁ?é’sdglﬂgrﬂiﬁgiﬁon activity
i ond conced R SRS KPR S WAL o T S R e e
. (PC-Cont grougdifiesé 2 esduabd GyQvetS and gion Rhiedr evidise steentin@cbuthielresuticare shown in
Table 1. 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 Rf value
{[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 Rf 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
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[Table'117 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 (*)

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
confirmed.

5 <PC-CA>

An amount of 1 kg of gelatin (I fype collagen) being a heat-degenerated product
of a pig skin-derived collagen was dissolved into 4 L of 20 mM tris-HCl 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 Aspergillus 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. Thex_‘eaﬁer, the material was reacted at pH 4.0 and

15 50 °C for 6 hours. After the reaction, the reaction liquid wz;s 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. "[heﬁ,
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 mL of water were separated into two, and they were sequentially charged into a
column ("DEAE TOYOPEARI, 650M", produced by TOSOH Corporation; 16 x 650
mm), and a void volume fraction eluted with distilied water was recovered. Next, the
recovered fraction was charged into a column ("SP TOYOPEARI 650M", produced by

25  TOSOH Corporation; 16 x 650 mmy), and a void volume fraction eluted with distilled
water was recovered. Next, this fraction was charged into a column ("SEPHADEX

LH-20", produced bjr Pharmacia Co., Ltd.; 26 x 900 mm), and elution was made with a
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0.70.05(*) 0.20.05(*) 0.90.1 --*) : 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 glycing, proline and hydroxyprolin ly +.PrqQ + ri ide Pro-Hyp-Gly
as synthesizeacénf% &']‘?%ﬁ}f- 5eé Or@g 5d p%%ﬁ%%ﬁ%y B Jap%{n &%@gﬁ{%}%}%@o%p) were used.
The results afpsiViaiRspaitid % a sl afiefe hsti2e3yp WiicBkas 2 ohineicfl apniigéicoof 10 weeks

~ were caused to orally ingest feeds having compositions as shown jn Table 13. In this test, in Table 13,

the aforemenpioduet Pies (dutedrHiap Feerqied: orotp fardiep @as pgied Aogtn i WePS 5 &d as collagen
5 tide-add [ th ' ; d
e S L GV G )

e use e mice was killed after 3 weeks, and from
non-decajcifieghke mationditoal gtaclitapacimenstitagediartpdutibe ofeef forddrarmt fesa of each

group, the matrix structure and the state of cells we? t%\‘f‘,laluated and, wi%t %{ tatgg ﬂrticular cavity
was measuretUEBHHOTOSIe SPuERB AARTALELE R4 1y HREOTRACT L K ST Fi6W A in Table 14

. (pathologic seares) pe walHes PR tdr 6 Yahipiing tanaldy Slouslurpaadpatattinticslls of articular

. cartilage of each mouse on the criteria as shown in Table 15 and averaging the evaluation values.

a retention time corresponding to a position where the Pro-Hyp which was a chemical
synthetic product was eluted 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 Edman method. Asa
result, the presence of Pro-Hyp was confirmed.
<PC-Cont> ,
15 A 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
ternperature was adjusted to. 60 °C, and thereafter 10 g of yellow Aspergiilus-derived

20  protease was added, and the system was kept at a pH of 5.0 to 6.0 and a temperature of
45 10 55 °C for 120 minutes, thereby carrying out an enzymatic hydrolysis treatment.
Next, a solution obtained by the enzymatic hydrolysis treatment was heated af 85 °C for
10 minutes to deactivate the enzyme and ther cooled to 60 °C and then filtered with
active carbon and a filtration assistant (diatomite), and the resultant mother liquor was

25  subjected fo high-temperature steﬁlﬁaﬁon 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
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(Pro+Hyp) - added group 0oz 289 Icu. 198 or Ima 517.451 0S CO 9062. | | Cr) Pro-Hyp - added group
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way as of the aforementioned case of the PC. Asa resulf, 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
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 0f 20 mM tris-HCI buifer (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 Nﬁﬁa 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 treaiment. 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 (diafomite), 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 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 aresulf, no blue spot was seen,
so that the presence of any of the Hyp-Gly and the Pro-Hyp could not be confirmed.

<Evaluation test 2-1> ‘

The aforementioned PC (PC group), FC (FC 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 (ALF) being a marker enzyme
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
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5069 0) | Collan peptide- added group 09L E'89 CIL SE_ 01 001. 4 ' P
group 00Z E'89 - _ . 470.45 090790'6509_1I1C

when using the aforementioned PC-Cont (PC-Cont group) and PC-CA-Cont

(PC-CA-Cont group) were also examined. The results are shown in Table 11.

[Table 11}
_ PC-GA—
N egroup {Pe group|PC group|FG group PG—CA | PC-Cont Cont
group group aroup

Relativel 4 40 | 104 | 0.3 | 0.7 | 0.2 | 0.9 | 0.9=

- ALP
activity| 01 | 0.01 |0.05(% 0.05() |0.05(®) | 0.1 0.15

#) : There is seen statistically a significant difference in comparison
with N group, (p<0.05)
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<Evaluation test 2-2>

The ALP 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,
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-110980 p.Lei’j[0 U..100 eAni.xlw IsAaum Vitamin mixture asoJons Corn starch swim SUIZSAO -1

N group C group PC

Potassium phosphate app.clau ueeellop 041-0-1,1 (d4H+0.1d) [Table 14]

group FC group PC -CA
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£11A1308
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ano.13g ano.i3
[-A1g A*% N dno.a [4AH amzoﬂm d dnoJg diy|dnosd oddjdnosd Ap| dnosd N
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. group PC-Cont group PC-CA- Cont group 2.2 0.400 Pathologic scores (articular cartilage Part) 0.2
1 0.04 5,0 1.500 1.7 0.500 2.0 0.400 0.5 0.5 2.3 0.400

<Evaluation test 2-3>
C57BL/6] 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), FC (FC group) and PC-CA (PC-CA group) were used as collagen
| 5 pepﬁde—addéd groups, and for comparison, the aforementioned PC-Cont (PC-Cont
group) and PC-CA-Cont (PC-CA-Cont group) wetre 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.
10 The results are shown in Tables 14 and 16. The values as shown in Table 14
{pathologic scores) are values obtained by evaluating the mafrix structure and state of
cells of articular cartilage of each mouse on the criteria as shown in Table 15 and

averaging the evaluation values.
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*): There is seen statistically a sign' Ica group. (p<0.05) [Table 15] Structure of matrix State of cells
OOrdinary 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
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PC-CA group PC-Cont group PC-CA- Cont Relative thickness 1.0 0.50.90.1 1. 0 0.6 0.6 of articular |

0.20.1 (*) 0.1 0.2(*) 0.2 0.2 (*) 0.2(*) *): There is seen statistically a significant difference in
comparison wi group. (p<0. 05)

[Table 141
PC-CA—
PC-CA | PG-Cont
N group | C group | PC group VFG group aroup group :x'::tp

Pathologic scores| o 5. | 5o+ | 1.7+ | 2.0% | 0.5+ | 2.3% | 2.2

(articular 0.04 | 1.5(#) | 0.5(%) | 0.4(%) | 0.5 |0.40k) | 0.40k)
cartilage part) .

*): There is seen statistically a significant difference in comparison with N
group. {p<0. 05}

[Table 15]
Structure of matrix State of cells
0 {Ordinary 0 Ordinary
1 Surface extraordinary 2 Defect
i 3 Surfage fiber spasticity 5 Strong defest
8 Defect of entirety of
6 Deep oracks cartilage and cells
8 Complete defect of cartiiage

[rable 16]
PC-GA PC-Cont | PG-CA-
N group | G group | PG group | FC group group group " Cont
Relative
thickness 1.0 Q.54 0.0% 0.7 1.0k 0.6+ 0.6
of 0.2 0.1() 0.1 0.2(%) 0.2 0.2(%) | 0.2(%)
articular

%) : There is seen statistically a significant difference in comparison with N
group. {p<0. 05) ‘
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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

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 7]
. Bone sectional
Total bone |Gortical bone Cancel IOl:!S Total bone secondary
density density bone denglty salt am)ount survature moment
(me/ o) (mg/cm") (me/cm’) (me (e, ~ cm)
N B17. 57:=£45. 01 |722. 37::43. 66| 418. 10::42. 45 26.65-+2.05] 0.142=+0.015
group
C 550. 10+ 6.73|657. 43=10.78 350, 28=17. 18]23.451.09] 0.113%=0.014
group ’
PC 576. 0224, 67 | 682. 0030, 41] 391. 12:27. 44 27.17£2.56( 0.140:%=0.017
group
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~418.10d:42.45 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 Icilled 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 betwer%n femur and tibia of each group, and the matrix structure and the state of cells

were evaluated fron Y‘?(B%@Péﬁi‘e hematoxylin-dyed cut specimens. In addition, for comparison, a

free 10 amino acidamgLisr adelesrarons: (P10 widyphake uahssl esnaifseingestifiedsdievinixture of
praline and hydroxyproline was used was used as the go + Hyp)-added group in Table 13 to carry
out the sameqoropesiivasarrd oamdnoRabitd Jeahtie ardnsHetifh Fabiable 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 killed after 3 weeks, and
the width of the articular cavity was measured from 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 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 proline 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.
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[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

[Table 18]
N group ¢ group [Pro-Hypl group | [Prottyp] group
Relative thickness
of articutar | 1.00.2 | 0.5%0.1(%) 0.9-£0, 1 0.5=0, 2 (%)
cartilage
Pathologic scores
(articular 0,2:40.04} B.0==1.5(3) 0.520.b 5.01.8(%)
cartilage part) .
Remarkable
decrease of bone
vofume. The same bone Bone volume
path ;Zagﬁu: ef ifdin g5 Remarkable volume as N decreased more
in articular decrease of |group. The same] than N group.
cancel ious bone — osteoblasts and pumber of Decrease of
part in comparison “bone cells; to | osteoblasts and number of
with N group the contrary, |bone cells as N{osteoblasts and
increase of group exist. bone cells,
number of
ostecciasts

Number of tested animals : n=4
Note) (%) : There is statistically a significant difference in comparison

with N group. {p<0.

05)
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cancelious bone 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.

<Evaluation test 2-5>

A dipeptide Pro-Hyp as synthesized by a solid-phase method (produced by P

Japan) ([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 amount of O.S

5  mL of the resultant solution was injected into an articular cavity between left femur and
tibia of C group where C57BL/6] mice of an age of 10 weeks had been given 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 afier 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. |

15 The results are shown in Table 19.
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.Decrease of 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

[Table 19]

[Pro-Hyp] group

N group

1 week after 3 weeks after
- injection injection
Relative thickness
of articular 1.0%0,2 0. 7x0.1 1.0£0.1
cartllage _
Pathologic scores
(artgi cular 0.2+0.04 0.5x0.05 0.2::0.05
cartilage part)
. The same bone
Feature of There is a volune as N
pathologic findings tendency for group. The same
in articular _ pone voiume to number of
cancellous bone increase. Many osteoblasts and
part in compariscn osteqplasts bone cells as N
with N group axist. group exist.

Number of tested animals : n=4
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injection 1.00.1 Relative thickness of articular cartilage 1.00.2 Pathologic scores (articular cartilage
part) O.gdb0.0fL " 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

<Consideration of results of performance evaluation tests>

From the above results of evaluation fests 2-1 and 2-3 (Tables 11, 14 and 16}, it

can be understood that 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
5  Pro-Hyp-free PC-Cont and PC-CA-Cont.

Tn 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 proline, 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 excelient 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>

20 Ingredients 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-Count are the collagen

peptides as used in the above performance evaluation tests.
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increase.Many 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

described in Table

ﬁé,@ef%rowing material in a ratio of 10 parts to the entirety of each composition as
arry

out tablet molding by a conventional method, thereby obtaining malady

inhibitors accordin
Table 20, the 25 P

performance evald

in the above perforlmane%oe%ﬁ;et

cidentally, in
he above

peptides as used

o RefeTential Exan plesmy b (2-2- 3| usShiale ey Dl dﬁﬂﬁf?fﬁﬁﬁ. I
Fo-Hyp is the synthelic disdghiti®rol ight shichl
ation tBea—3ive the PICPC-Contand PE-CA-Cont-ate-the crtage

lor-teista- 7_2 — =

PC—CA—Cont — 72 —
Calcium (oyster

shet] calcination 6 6 6
pulverization)

Glucosamine 14 14 14
hydrochioride

Vitamin G 4 4 4
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[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 -

<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 %.
Tncidentally, the sum (Y) of sequences of the Pro-Hyp being contained in a pig
skin-derived I type collagen (weight (X) 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 T 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)
15 From 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 mL of hot water was prepared in the same way as of Example 15 éxcept that the

Hyp-Gly-containing collagen peptide (PC) of Example 4 was replaced with the
25  Pro-Hyp-containing collagen peptide (PC) as used in the above performance evaluation
tests. This powder 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 %.
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Calcium (oyster shellcalcination Pulverization) 66 6- Oluposamine hydrochloride - 14 14 14 Vitamin O
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 | 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 entiretyﬁ#@%@%ﬁﬂﬁ}@é’n%as determined from the following formula, so that it was

9.0 weight %. (NURRLE0 MFAA i keiabimplackiah opiBd OB NI weislt 00 of al

sequences) 15Front the ove, it follows the aforementioned PC contains the Pro-Hyp
theoretically iala s8tiwm6 Waweighhiad aintthemmsimovay  asThe Bedowlendhtieneept Reder&atial Examples

2-5 to 2-8 are also examples of compositions, in es Eere the aforementioned R, ntaining the
Pro-Hyp in a FaRd8y s siatgat %]&E‘?ﬁepﬁﬁ’ﬂﬁmggv ¥ 3 e eblsga i 15X

?’VarIOUS uses In tWe same way as of

the 20 presept RalerentialFPronie e deptideieEniabisanmie oy performance evaluation
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 packj 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 ﬂm 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 13
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 mmol/L with physiclogical saline,
25  thereby obtaining a malady inhibitor according to Referential Example 2-9 usable by

injection into an articular local place.
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*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 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 ( {b aced with the 5 Pro-Hyp-containing
collagen peptide (PC) as used in the above per ormance evabintion tests. This powder juice contained
Pro-Hyp as an effegitive apmamages Ifie@ﬁaéloa@éoa&ﬁgt%&wetgbée% vlhenibe eadtiglyesvas assumed to
be 100 weight %. <Referential Example 2-7> A refreshing drink 125 mL per ack) was prepared in
the same wayispiiie ovisgh sepresias &ﬁ&cﬁmmmw@? iibsies denmseysite PC) of
Example 4 was aplacer IR AR RO auIRina colags ﬁg%ﬁ%ﬁw@g%@e above
performance eva Liatron tasts. Fhis re reshlng con’talne Pro-Hyp as an effective component in a
ratio of aboutddifyeaighsiidevehe bdhscdntireiyhipasascime teithddtds andigitiéngbkRifgrential
Example 2-8> A gummy jelly (4 g per grain) was prepared in the same way as of Example 18
except that thd! )fB“GtF?“éontalnlng 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 I. A, collagen peptide, comprising a dipeptide
having a structure of Hyp-Gly as an essential dipeptide. 2. A dipeptide, having a structure of
Hyp-Gly 3. A malady inhibitor, comprising a dipeptide having a structure of Hyp-Gly as an

essential effective component. 4. The malady inhibitor according to claim 3, wherein the dipeptide
being an effective component is contained as a collagen peptide.
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5. The malady inhibitor according to claim 3 or 4, further comprising 15 glucosamisie and/or its salt as
an effective component 6. The malady inhibitor according to any one of claims 3 to 5, which is an
osteoporosis inhibitor. 207. The malady inhibitor according to any one of claims 3 to 5, which is an

osteoarthritis inhibitor.

8. The malady inhibitor according to any one of claims 3 to 5, which is a

pressure ulcer inhibitor. 25 9. The malady inhibitor according to any one of claims 3 to 8, which is
used by oral administration. 10. The malady inhibitor according to any one of claims 3 to 8, which
Is used by injection into an articular local place.

CLABMS

1. A, collagen peptide, comprising a dipeptide having a structure of Hyp-Gly
as an essential dipeptide.
5
2. Adipeptide, having a structure of Hyp-Gly
3. A malady inhibitor, comprising 2 dipeptide having a structure of Hyp-Gly as
an essential effective component,
10

4,

The malady inhibitor according to claim 3, wherein the dipeptide being an

effective component is contained as a collagen peptide.

5.

The malady inhibitor according to claim 3 or 4, further comprising

15  glucosamine and/or its salt as an effective component.

6.

The malady inhibitor according to any one of claims 3 to 5, which is an

osteoporosis inhibitor.

20 7.

The malady inhibitor according fo any one of claims 3 to 5, which is an

osteoarthritis inhibitor.

8.

The malady inhibitor according to any one of claims 3 to 5, which is a

pressure ulcer inhibitor.

25
9.

The malady inhibitor according to any one of claims 3 to 8, which is used

by oral administration.
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10. The malady inhibitor according to any one of claims 3 to 8, which is used

by injection into an articular local place.
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