DESCRI PTI ON VASCULAR AG NG | NHI Bl TOR AND ANTI - AG NG FORMULATI ON
STECHNI CAL FI ELD The present invention relates to a vascul ar
aging inhibitor and an anti-aging fornulation, and rel ates
particularly to a vascular aging inhibitor and an anti-agi ng

formul ation that exhibit a high rate of absorption. 10 BACKGROUND
ART - Met abol i ccapabiliti estendtodeteri oratew thage, |eading to
i ncreased fatigue and reduced anatom cal functions. Accordingly, in
recent years, various tests have been conducted 15 on the transder nal
absorption and oral adm nistrati oRE3FREFRIMi dants (such as

vitam ns), various hornone preparations, and unsaturated fatty acids
as potential anti-aging treatnents. However, these tests represent
only one step in anti-aqging treatnment. 2000 the other ha@&% | agen
represents 1/ &ICHiAR d’g;ilélg'l INHSBETOR AN ANTL ~Afd Mg FRRUEY %][C al
protein in biostructures. Furthernore, it is now clear that collagen
not only perforns a sinple nechanical function as a support structure
for biol ogical bodies, but also E@ﬁNfﬁﬁ i nportant bi ol ogi cal
roles Tn 25 protecting cells and as an intercel lular factor.

Accordingly, JPh;%é%é%&& AnRLRPPSE S ela l&%Oékr%s%QsLearg%%rinﬁmttor

conpri ses a col rotern or a hydrolysis product thereof as an

essent i al . COMRONEs.-SMPRY-ALREN; 89] Ntha A% lbhesCphls1081 B DPCLo 2
vessel walls age, the blood vessels tend to |ose elasticity, and

bl 0od pl aygh &l Bavagh choheSh £f O arCenanit &t £y Dy £dwembl aticbnessedxiviglilts,
increasing the possibility of arterial sclerosis. The
present iaviehdh atetpr @f ddéscapvasoul ar agi ng i nhibitor 10 and an
anti-aging fornulation that suppress blood vessel aging and inhibit
arteri@l sclerosis. The vascul ar aging inhibitor and anti-aging
formul ati on of the present invention have the features described

bel ow. (1) According to an asped@PSEROHEDP#REent jnvention, there 15
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further conprising i nerals SURR ASagaleiHnaRd HOSRRAE isns and any
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of the va
Accordingly, in recent years, various tests have been conducted

15 on the transdermal absorption and oral administration of
antioxidants (such as vitamins), various hormone preparations,
and unsaturated fatty acids as potential anti-aging treatments.
However, these tests represent only one step in anti-aging
treatment.

‘ 20 On the other hand, collagen represents 1/3 of bioclogical
proteins, and is the main structural protein in biostructures.
Furthermore, if is now clear that coilagen nﬁt only performs a
simple mechanical function as a support structure for biological
bodies, but also has extremély important biological roles in

25 protecting cells and as an intefcellular factor.

Accordingly,JP7—278012Apmoposesan@tabolicaccelerator



As described bel ow, | ow nol ecul ar wei ght collagen derived 20 from
fish skin exhibits a higher rate of absorption than coll agen obtai ned
fromother raw materials. Accordingly, the favorably absorbed am no
aci d peptides are reassenbled, and the resulting in-vivo coll agen
pronot es netabolismof'the blood vessel walls. This causes
endothelial cells fromthe blood vessel walls to peel 25 away,
meani ng bl ood pl atel ets and chol esterol adhered to the inner nenbrane
are al so gradually renoved, thereby reducing the amount of fibrous
pl aques. ABat dogptlisestdheobl agen pesselinweal & Siydrelyenewssduetathereof
substantially constant manner, and the adhesion of blood platelets
and chol esseanl ezssentiali Hemponedt - By regul ar administration.of a :
vascul ar aging inhibitor containing a I'ow 5 nol ecul ar wei ght col | agen
derived fromfish skin as an essential conponent, the elasticity of
the entire blood vessel wall can be_inproved, and the adhesion of

bl ood pl atel ets and chol est erol cans%ﬁgﬁﬁévented. (2)

Al di t th t .of t t i [ 0_.th [
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col | agen ABFTOLE T¥ ] R B PR EL e b ol SRy 3 e 0000 Copared wi th

a hi gher gggf&%«%fdo%%bgnﬁuEQIé Ieme m%pﬁ%sﬂs@lmbfﬁw éirnc\i\@bgflﬁg the

col | agen scr ove I's deconposed into am no acid peptides of

even | owepo 5ol cil @f ‘eiaghlerbu1i BoYevesanzymatic deconposition, and
therefore the absorption rate within the body, for exanple via

intestinal absorp b@Bsehs Maranthioghproeadeang tasceldr eigéngyimgiiliver
bl ood vessel wall regeneration process can be 20 enhanced. _

(3) Advor dhdgan enret-agnoghermghaciorofthehes prresan Hlepehvedsel RAEY s
provi ded an anti-aging formulation in which the vascul ar aging

i nhi bi t or adfi sénlpBekt jarteriadr sc2pradpb¥e is in a granular form
25Conparedwi th capsul es_or tablets,, roduc“g %he for atign lg of
granul ar form adteVBFGEEIT @FaDE Rl %B ST PPORI HPA U BELTT §

when the {RLMIALLAN fRAKRSEA! NEvENERS  dlfu 2 BERERERLAIL LD OF THE
(1) According to an aspect of the present invention, there

15 is provided a vascular aging inhibitor comprising a low molecular

weight collagen derived from f::LSh skin as an essential component,

and further comprising minerals such as calcium and phosphorus,

and ‘any of the various vitamins.

As described below, low molecular weight collagen derived

20 from fish skin exhibits a higher rate of absorption than collagen
obtained from other raw materials. Accordingly, the favorably-
absorbed amino acid peptides are reassembled, and the resulting

in-vivo collagen promotes metabolism of the blood vessel walls.

This causes endothe:lial cells from the blood vessel walls to peel

25 away, meaning blood platelets and cholesterol adhered to the inner

membrane are also gradually removed, thereby reducing the amount



Enbodi ment (s) of the present invention will be described 5 in detai
based on the follow ng figures, wherein: FIG 1 is a graph
describing the rel ationship between the absorption of fish-derived
col | agen peptides and ani nal skin-derived coll agen peptides; FIG 2
is adagramillustrating the results of nmeasuring 10 the wei ght
average nol ecul ar wei ght of one exanple of a collagen derived from
fish skin that represents the main conponent of an anti-aging
formul ati on according to an enbodi nent of the present invention; and
FIG 3 isof [Sohenstdlaqesss-seatriesndk , thewloodards ssddvaddssate gneved
illustrating an exanple of arterial sclerosis. DESCRIPTI ON OF

EMBODI MENTS a substantChel lex arpistant mapastul and ddisngdhesipnt 8f akePsn
anti-aging fornulation of the present invention is described bel ow
with 20 rpletehebstand hehadresfiargd. can be impiRiddichg BY FREH 3R
material, collagen can be broadly classified as .either aninal

ski n- der i pE@ipbFtBYRICTE KUcH? ﬁ?%%%k?ﬁé%ﬁ%ﬁ%t&ﬁ §é’é‘%aéﬁa“%h‘? &h
skin-derived coll agen) .and fjsh-derived col| age 1.

that ani mBPLERPh2HSIS G %%ﬂ%?%é&ﬁ%%% fgmﬁ“l g g? Sa]{ﬁnegsé\é% (l%lsl%lqt 4h
fish-derived collagen.  and.Lher ef grec {1 hrdet Yot & ULladen,off easi ve

superi or S8FBPYE"EEUrtheridre; 11 sh-deri ved col Tagen i ncl udes .

col I agen deriyedyf rag"t? %%?:%dﬁ%gﬂoﬂ% BP&é@gﬁgtgféfé/%@dfél%‘léét':‘d}ol can

scal es. ScaPe-derfv agen 1's obtained by chem cal treatnent of
the hard ti.shrsgahesausing a strong hydrochloric acid, and therefore
not only is there 5 a possibility of the collagen containing residual
hydrochl oric acigy AutdodEeause shetiwraepeicar bE @ dremeddntipvehehves
bi oactive am no acid peptide |inkages, there is a possibility that a
porti o ofthele iexmdvirgdcbhé ageariept ading apibitrer| ésgciqsed in (1)
bi oactivity. In contrast, fish skin-derived collagen can be
deconposedbaiveh ¥hepeinsthoivaiphitagvasagei Bpkytylpr weight of the low

| i nkagebi oactivi tybyappropriate application qof heat, and_selectijo f
a speci f i BOdREPABT WeI@htIeR Erared @?r%‘ée%ﬁf"’&%h?ﬂsﬁj%‘, l%&PpﬁP’s%maQePY
enabl es the extraction of collagen peptides that exhi'bit superior
bioactivi@yOPB'those obtai ned from scal e-derived col | agen.

LoFurthermore, collagen 8K Yotk HOM:80L 08l 2 Sl enes el ddediaznamoy
am no acid sequenc% t 1S pec t I's

a lar to mammals, and‘tends to conpain
a |ar ??r M %Ehlgi WG e Ad1a8gRnTRAC Hibe dABRR BFdek disydeBsn 5. ahlme
than Tish-derived coll"agen. Proline bonds to a hydroxyl group and

exi sts inhe Qs dfs by Gvexypswdi Relvtthanwa@gholdyagenyiendnhgsatic
feature of exhibiting nore powerful bonding than other am no acids.
Because aniet@inpskinider iaved: lootd fagent lvoabacnst tomuehe highdn Hipbady of
hydr oxyproline than that found in fish, it tends to be nore difficult
t 0 deconpdse. ekxémgbellvda intestinal absorption, is very high, meaning the

efficiency of the blood vessel wall regeneration process can be

20 enhanced.

(3) According to yet another aspect of the present invention
there is provided an anti-aging formulation in which the vascular
aging inhibitor disclosed in (1} or (2) above is in a granular
form.

25 Comparedwith capsulesor tablets, producing the formulation

in granular form accelerates the enzymatic decomposition that



be argued that this observation reflects the fact that many mammal s
25 are | and-based animals, and that the necessity to protect their
bodies fromthe very changeabl e weather and from foreign bodies
resulted in the survival of those mammals for which the skin had been
enbryol ogi cal |l y toughened. Accordingly, as can be seen in FIG 1,
even if an animal -derived collagen and a fish-derived col | agen have
t he sanme nol ecul ar weight, the fish-derived collagen 5 undergoes a
much hi gher degree of deconposition than the aninmal-derived coll agen.
I n other weedss Hheh-¢hes | fedndcitiageteaxhe bitlse amtmatriewel| y hi gh

i n-vivo absorption rate (see FOOD Style 21, 2003.2, pp. 85 to 88).
However, in-vivo collagen is usually generated in three 10 stages
known as premature cross-linking, mature cross-1inking and aged
cross-linking. In this BRESR iQRSCRIPTIPN Rt THEe RAEEIS nki ng" refers
to a state of intranolecul ar .and internol ecul ar coll agen

cross- | i nki ng whiieddenerst )i pfathe ghremraodoinivent ian tviel le dle| dgenribed
fibers of fetuses or newy born animals 15 and which is readily

di ssol yed ihydachdl Badédiren arres $dliloking” fi@isrs, twhesredss- | i nki ng
which is stable in the presence of acid or heat, is not reduced by
sodi um bor ohydrrU®, land anptapdesiescosbihg rkedrsiatitonsketd dedlvegn the
pyridinoline or deoxypyridinoline, and "aged cross-linking" refers to
a state i mbshiphicnost-fistkideyid®@dhaslproeh ceaddidas @hsr apinathe
Mai |l ard reaction (also known as a.%lycation reaction) and under the
i nfl uence séfinrgeyived aeeliggen peptides; o
enzynmes(see" TheCol | agenSt ory", byDai sabur oFUJ| O, publ i sh b

Kagaku Dozin Co]::'-_,“31_tzﬂ.l,S %rcgiya&ﬁ' 6#1?“5%?/“3‘39 %GF%)‘E)&%? tge%g?ﬁ@
25CGeneral |y, as, agi ng _procee t i-0 f C =L h nkj

i thi ROt hEFEof T 48n TRRE SBdTor g B Bod eng e Pt F e e e
| ncr ease. déffi@e}aeﬁ’érﬁ £11908 sHEAN a6 OfrpPbLAYED tHORS 1 hi Blehgtehdrt b€an
bl ood vessel "wall's 1 ncreases, which causes the bl ood vessel walls to
har den, C%‘x&%@saﬁihesﬁaﬂrﬂll@t@%i &hdordiing b6 abl emsbyassal sritmnpekbyest
and increases the accurul ation of 5 blood platelets and chol esterol
on the bl gepdevesset xadill s, nmaking arterial sclerosis nore |ikely.

For exanple, FIG 3 schematically illustrates a state in which
arterial scleroBiG. Bass easrdehathicckers g eatd ohal dafivhgt ef bkeprhresasgt
wall . As can be seen in FIG 3, in an artery wall suffering 10 from
at her d5c| dridsiss rat heg sapotdemiist|of @ELPsiph TR ATSity of an inner
menbrane 20 that exists on the inside of an outer menbrane 12 and
media 19 of a bl ood vessel 10 undergo repeated division, and the

e LTdTnorY LS Per el sRRYp R L YMHLBRERL D the
cells then star %)n?%%{%?n 605t S PfsdlS g(?ﬂ-ﬁ i AR GL M & Piatdt 518 2Bk 90dging
mai nly chol esterol,” causing the endothefial cells to also start

accunul at i%gmhhgiég n &8 fnd 65l dontt NaveRdobiel § aleslite bR 100! RLTRd,

and when-t thelial cell layer cracks, blood platelets begin to
bond bg t he xpesedieothageradiigy.s, resulting 20 in the generation
and accunul ation of fibrous plagues 16 which are fatty structures
that protrude iptpendinginet ttayirtay h8tetishe dildegeresssl beObrFhe@ly
t hi ckness of these accumnul ated fibrous plagues 16 is indicated by an
arrow i n F1G@ss3fiGdnes a¢ithermEnémedcskimgler iived: cedlageny(iithgsaPidy
vascul ar catheter to perform 25 a bal l oon angi opl asty and position. a
stent wit ikin-derbveddcotbagsn ahshelEickepr ehenT RHGERE FHEREENSf 2P fe
above type of atherosclerosis is desirable. CUrrent.neEiéﬁttgns.ac
by reduci rfj Vasesiipdadilegsce’ 1t &S HHLHNO IR ARYPRF e FeT Ve

eff eCt2’5 Orco%.%aﬂ;%%uﬁégga highexr allergenicity than fish-derived cecllagen,

and therefore fish-derived collagen offers superior safety.



blood lipids to aneliorate hyperlipidem a, but no current nedications
can be claimed to act directly upon the blood vessel 5 to provide a
mechani sm t hat achi eves restoration and regeneration of the bl ood
vessel . Accordi ngly, the vascul ar aging inhibitor of the
present enbodi nent includes collagen as an essential conmponent. As
descri bed above, | ow nol ecul ar wei ght coll agen derived 10 fromfish
skin exhibits a higher rate of absorption than coll agen obtained from
other raw materials, and therefore the favorably absorbed am no acid
pepti des anetheasseabledh-dadivddcobiagen ngelwdad vol tajdemgeni prdhneres
met abol i sm of the bl ood vessel walls. This accelerates the netabolism
of the endashetkin arel £oldagehalers viednd¥om fiistyseBles de SeRlenderEWRS
14 of the type of blood vessel 10 shown in FIG 3, and the resultiqg
t ur nover @plgﬁgewﬂ el nedbymhemicadiispatgest fFf bhe fyigd hinly scales -
menbr ane causes these 'cells to peel ous

. i the fibr.
pl aques 185fBERedtoR"? H’éfq’?ﬂﬁ:é’lloﬁéﬁh?’r%ﬁe\fva%’?% t aegégggﬁﬁ?oetdbﬁﬁﬁ 15 HRFRY
into t bl dst 20 .1 eat .
i UBe o codeisenm wers. 20, ey s 6ot o MR BECRUELS
of time. - fetSpa a4 P b O ALES M CERAG PRI BYES paopeE L &

of tinme, ﬁgﬁgbo i'sm e ce vess can b
accel erat ggl, n%%ﬁﬂlotb&]gti& aRnkARESY SRBRL ilsna bResebastt ¢ithutaf pbh€ion
entire bIooé 5 vessel wall and a dramatic suppression of the

gener at i oR sofhd rBEQUS1 Y @8BS geA.peptides mdyhaddilldsanits bibhetivity.
vascul ar agi ng inhibitor according to the present enbodi nent, the
wei ght avamnagentbaecul tirshvasikght-detitéd afldeegrentannee deswmpolsedut brh
wei ght col | agen derived fromfish skin is approxi mtely 3,000.
Accor td nginp, L csempfatieelani nh ki dpeptidesiakasabiaerghy 1 evby agBROPY hete
col | agen is deconposed into am no acid peptides of even |ower

mol ecul ar ameiLgREEBYN| P VISRE e PelirctdeR ofb R i TRUH T Len §NENBRef 72
the absorption _rate within the_ bod for .ex le via intestipal ..
absor pt i or‘f,heir§f9é?yl‘hi%,H%Qﬁilﬁgs%/%ee’ g’f“fti E?gﬁcﬁn%l?fﬁ%e%ﬁ R

wal | regeneration process .can . qﬁgﬁs- ; gﬁg{ $0fnddsh
fron1mhicﬁ&fﬁ%if%%%lé§¥ﬁ&g%%c%$$%é%ﬁ§ggﬁ o]fgiﬁéaagﬁc udg gbn?to,

t una, nargb@aiﬁ%g,fpgﬁsgbgggjggfﬁwedn@gggggém_sa[nnn, trout, saury,
eel, tilapra, thread-sail filefish, grouper, halibut, flounder, sole,

herripg, sardingyrshd¥ilSre,” @31agdh doWdSEromebhowal aidin genepadly
fish, rockfish and pollock, and use of fish skin collagen from one of
t hese fishasSaprefiabrasid sequencExargl £s pefcuilhe rpromemna by d ragidy kénds
enzynme that can be used for the collagen deconposition include )
neutral prot eastaimlkadldmuerpeopeateot ddiedicel proceasee @ papira. aqhe
enzymatic 20 deconposition is typically conducted by incubating. the
col | agen kmoxn agieFRlEmyittemmEashr eorlscmoidagepH L3S bOg?B)t%t

t t it hi fr, 30C 0C f L.y, f 0C
Co 50C. 1 6r MACHRAY b-GRe IO 760 T B, ol ofr BYBF ShYi A e YL
inutes. 25 ic d iti j
of "t hEDabare BREYA T S BmpORT 1 bR S Lty Catrre B Y ausrs gt g

osnosi s ng%gkag@hggegﬁgggta yeggggﬁggiéﬁin%lpg@ggnggggegdl&&mmébeﬁ

For the reverse osnosis nenbrane, a nenbrane having a salt. bl ocking
rati o of 10Mt9 0300 heHREE eshoBitd o e XAt 36/ o 16 aBNER £h alhlay found
avai | abl e nenbranes i1 nclude the products NTR-7410, NTR-7430 and 5
NTR- 7450 (s3] lriemnufactarnes ty b hiboe Denkil ddditpavatieooppodkr | Ay could
concentrating of the liquid, water is preferably added in an anount
equi val entbd Srduddt At thireohiske vatiign malf 1ecysitdevelamshathing ey mpamals
liquid is passed through the menbrane. FIG 2 shows the result of
measugbng diee lapightsavardgels, and that the necessity to protect their

bodies from the very changeable weather and from foreign bodies



10 nol ecul ar wei ght of the fish skin-derived | ow nol ecul ar wei ght

col l agen contained within the vascular aging inhibitor of the present
enbodi nent. The neasurenent conditions involved using an HPLC

anal ysi s nmethod under the conditions described bel ow. Columm: TSK-gel
guard col utmm PWKL, TSK-gel G3000 PWKL, 15 TSK-gel G2500 PWKL (all
manuf actured by Tosoh Corporation) Mbile phase: 0.5% (wv) NaCl
aqueous solution Flowrate: 0.8 mM/mn. Tenperature: roomtenperature
(230 Detector: ultraviolet spectronetric detector (220 nm
20Sanpl e: respétedam dhelSuprivil aflthodsmmawna) s aipreobd chothe isdingiad
fish skin-derived collagen Standard sanple: injection of 10 pl of an
aqueous sbeatiembryrkediflald viwpoisgedi AseRrdinghredsstandy gger in
nanmely |ysozynme (derived from chicken egg white, weight _, )
aver agerpF&Eul &r wevght 1 £ a0 BigEdy derA¥afi FoHIRASTY &8 PohisBuiREived
pancreas, weight average nol ecul arweight; 5, 733) .. _andbr adyki ni

Wei ght  avEPLGETRBIETS S%?Bﬁk?cvfazﬁw%%“mgﬂ%ﬁaﬁﬁaaﬁfé‘ag‘gffmge“
Sigma- Aldrich Co.). Furthernore, an i - agi f | af Lon
accor di ngupgefﬁge%r BSBAED |rnedrﬁtgrfa§ 3%‘f %%% paa%#r}%tnhgﬁ] g@oﬁ%gi ns

the Vasculaggﬁggi_ggri‘p r.ji@othglgggsCrfrpgghépqyoﬁcdsr} A1 9% 2l @fed B6Magen

Conpared W capsul es or [et’s, producing the fornulation in

granul ar L.op L€ ESIneE A Rsnd1Ren S Y ARG 6o qgsegﬁﬁéﬁ rRBetBidle MROVESyle
when the fornulation reaches the intestine. MPLES 10A description

of the vasgul apoagenogpp Nedidoregand the anti-aging fornul ation of the
present invention using a working exanple is presented below It

shoul d be not edHébatet heirsodpe ebliheepreseamudliyegenenaksdi in nowae
limted by the exanple described below. 15 [Preparation of granul ar
ant i - 8¢i ngthgemknamnorg prematurgsragsthinkida fatomeyadesor Haskigg and
pl euronectiformes as the raw material for the fish skin-derived

col | agen, 2gre G5Pag bePsing as IphEh§e cRFOSIRGIOR enPFRBATERR pH was
adjusted to 1.5, and an enzymatic deconpositjon was then_conducted
for 20 m REPEE-HENKIDG t%‘?fff%”rsattl.?ré‘ §f2 ks’dbtsréadrt?éﬁcu dsffement of

e, Pr 00Uk MBE1 oL, PR LR SESSLUDEOLAPUR AP LS LG e

anal ysi s t"average nof ecular weig or t

obt ai ned E}E%BO?H’LQF}q%r-{?{ggoigggéﬂ%@b@:s%ﬁqg@tuses or newly born animals

15 and which is readily dissolved by acid, “mature cross-linking”
refers to cross-linking which is stable in the presence of acid
or heat, is not reduced by sodium borohydride, and includes
cross—-linked structures such as pyridinoline or deoxypyridinoline,
and “aged cross-linking” reférs to a state in which cross-1linking

20 has progressed further via the Maillard reaction (also known as
a glycation reaction) and under the influence of in-vivo active
enzymes {see “TheCollagenStory”, by Daisaburo FUJIMOTO, published
by Tokyo Kagaku Dozin Co., Ltd., 3rd edition, July 3, 2006, pp.
73 to 100).

25 Generally, as aging proceeds, the proportion of aged

cross-linking within the collagen that constitutes blood vessel



[ Test Exanple] 25The granul ar anti-aging fornulation obtained from
the above preparation was adm nistered orally once per day to 12 test
subjects, 11 in an anmount sufficient to provide 5.0 g of the fish
skin-derived coll agen per admi nistration. The state of the bl ood
'\'/essel s in each of the 12 test subjects (labeled "test subject 1" to
test subject 12" in Table 1) was analyzed prior to comrencing 5
adm ni stration, and then after 3 nonths of adm nistration, by using
an ul trasound apparatus (LO3d Q 7 PRO, nanufactured by GE Co. ) to
measur e tfig thidames s ofincheasane@smaneantt pf thdedagred iaf acfléngen
[Table 1] After 3 nonths of adm nistration (Te/bn) 0-110g ?LT SPI
811 817 LOr&&i1idki@g i80thd Blob@Tvessel walls increases, which causes
the blood vessel walls to harden, causes a loss in elasticity of
the blood vessels themselves, and increases the accumulation of
5 blood platelets and cholesterol on the blood vessel walls, making
arterial sclerosis more likely.

For example, FIG. 3 schematically illustrates a state in
which arterial sclerosis has caused thickening and hardening of
anarterywall. AscanbeseeninFIG. 3, inanarterywall suffering

10 from atherosclerosis, the smooth muscle cells in the vicinity of
an inner membrane 20 that exists on the inside of an outer membrane
12 and media 14 of a blood vessel 10 undergo repeated division,
and the resulting monocytes permeate and are accumulatéd within
the endothelial cells, andboth the rﬁonocytes and the smooth muscle

15 cells then start phagocytosis of fats contained within the blood,
mainly cholesterol, causing the endothelial cells to-also start
accumulating lipids. As a result, the endothelial celils are
enlarged, and when the endot_helial cell layer cracks, blood
platelets begin to bond to the exposed collagen fibers} resulting

20 in the generation and accumulation of fibrous plaques 16 which
are fatty structures that protrude irnto an inner cavity 18 of the
blood vessel 10. The thickness of these accumulated fibrous
plagues 16 is indicated by an arrow in FIG. 3. Generally,
atherosclerosis is treated by using a vascular catheter toperform

25 aballoon angioplast'y andposition a stent within the blood vessel.

However, preventingoccurrence of theabovetype of atherosclerosis
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is desirable. Currenf medications act by reducing vascular
resistance to achieve an antihypertensive effect, or by reducing
blood lipids to ameliorate hyperlipidemia, but no current
medications can be claimed to act directly upon the blood vessel
toprovideeamechanismthatachievesrestorationandregeneration
of the blood vessel.

Accordingly, £he vascular aging inhibitor of the present
embodiment includes collagen as an essential component.

As described above, low molecular weight collagen derived
from fish skin exhibits a higher rate ;f absorption than collagen
obtained from other raw materials, and therefore the favorably
absorbed amino acid peptides are reassembled, and the resulting
in-vivo collagen promotes metabolism of the blood vessel walls.
This accelerates the metabolism of the endothelial cells on the
inner cavity 18 side of the media 14 of the type of blood vessel
10 shown in FIG. 3, and the resulting turnover of the cells on
the inner cavity 18 side of the inner membrane causes these cells
to peel away, meaning the fibrous plagues 16 formed on the-inner
membrane are also removed and flushed.inté the bloodstream, where
they can be treated as waste products and expelled from the body.

Moreover, by orally administering the vascular aging
inhibitor of the present embodiment over a period of time,
metabolismof the cells of the blood vessel wall canbe accelerated,
resulting in an improvement in the elasticity of the entire blood

vessel wall and a dramatic suppression of the generation of fibrous

plagues 16.
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In addition, in the vascular aging inhibitor accofding to
the present embodiment, the weight average molecular weighﬁ of
£heaforementionedlownmlecularweightcollagenderiVedfromfish
skin is approximately 3,000. Accordingly, compared with higher
molecular weight collagen, the collagen is decomposed into amino
acid peptides of even lower molecular weight by in-vivo enzymatic
decomposition, and therefore the absorption rate within the body,
for example via intestinal absorption, is very high, meaning the
efficiency of the blood vessel wall régeneration process can be
enhanced.

Examples of fish from which the fish-derived collagen can
be obtained include bonito, tuna, marlin, cod, horse mackerel,
mackerél, salmon, trout, saury, eel, tilapia, thread-sail filefish,
grouper, halibut, flounder, sole, herring, sardine, sharks, rays,’
blowfish, yellow tail, scorpion fish, rockfish and pollock, and
use of fish skin collagen from one of tﬂese fish is preferred.

Examples of the protein hydrolyzing ehzyme that can be used
forthecollagendecompositionincludeneutralprotease,alkaline
protease, acidic protease and pepsin. The enzymatic
decomposition is typically conductéd by incubating the collagen
in an acidic environment (for example a pH of 1.0 to 2.0) at a
temperature within a range from 30°C to 60°C, and preferably from
40°C to 50°C, for a period of 10 to 60 minutes, and preferably
15 to 40 minutes.

The enzymatic decomposition product obtained as a result

of the above enzymatic decomposition is subjected to a reverse
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osmosis membrane treatment and recovered as a concentrated liquid.
For the reverse osmosis membrane, a membrane having a salt blocking
ratio of 10% to 50% is preferred, and examples of commercially
available membranes include the products NTR-7410, ‘NTR-7430 and
5 NTR-7450 (all manufactured by Nitto Denko Corporatibn) . During
concentratingof the 1iquid, water is preferably added in an amount
equivalent to 1 to 10 times the original liquid volume while the
liquid is passed through the membrane.
FIG. 2 shows the result of measuring the weight average
10 molecular weight of the fish skin-derived lowAmolecular weight
collagen contained within the vascular aging inhibitor of the
present embodiment. The measurement conditions involved using
an HPLC analysis method under the conditions déscribed below.
Column: TSK-gel guard column PWXL, TSK-gel G3000 PWXL,
15 TSK-gel G2500 PWXL {(all manufactured by Tosoh Corporation)
. Mobile phase: 0.5% (w/v) NaCl agueous solution
Flow rate: 0.8 ml/min.
Temperature: room temperature {23°C)
Detector: ultraviolet spectrometric detector (220 nm)
20 Sample: injectionof 10 ul of alto 2% (w/v) aqueous solution
of fish skin-derived collagen
Standard sample: injection of 10 pl of an agueous solution
containing 1% (w/v) of each of three standards, namely lysozyme
(derived from chicken egg white, weight average molecular weight:
25 14,300}, insulin (derived from bovine pancreas, weight average

molecularweight: 5,733), andbradykinin, weight averagemolecular

10
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weight: 1,240) (all manufactured by Sigma-Aldrich Co.).
Furthermore, an anti-aging formulation according to the

present embodiment is a formulation that contains the vascular

"aging inhibitor described above in a granular form. Comparedwith

capsules or tablets, producing the formulation in granular form
accelerates the enzymatic decomposition that occurs when the

formulation reaches the intestine.

EXAMPLES

A description of the vascular aging inhibitor and the
anti-aging formulation of the present invention using a working
example is presented below. It should be noted that the scope
of thepresent inventionisinnowaylimitedbytheexampledescribed
below.
[Preparation of granular anti-aging formulation]

Using the skin from gadiformes or pleuronectiformes as the
raw material for the fish skin-derived collagen, and using pepsin

as the decomposition enzyme, the pH was adjusted to 1.5, and an

. enzymatic decomposition was then conducted for 20 minutes at a

temperature of 40°C. Subsequent measurement of the product under
the conditions described above for the HPLC analysis method
revealed a weight average molecular weight for the obtained fish
skin-derived collagen of 3,000.

[Test Example]
The granular anti-aging formulation obtained from the above

preparationwas administeredorallyonceperdaytol2testsubjects,

11
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in an amount sufficient to provide 5.0 g of the fish skin-derived
collagen per administration. The state of the blood vessels in
each of the 12 test subjects (labeled “test subject 1” to “test
subject 127 in Table 1) was analyzed prior to commencing

5 administration, and thenafter 3months of‘administratio'n, byusing
an ultrasound apparatus (LOGIQ 7 PRO, manufactured by GE Co.} to

measure the thickness of the inner membrane of the carotid artery.

[Table 1]

12
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Arterial sclerosis is a phenomenon in which the inner
membraneof thearterythickens, andif the innermembrane thickness
exceeds 1 mm, then arterial sclerosis is diagnosed regardless of
age. Currently, it is considered that the most accurate method
for diagnosing arterial sclerosis involves measurement of the
thicknessoftheinnermembraneofthecarotidarteryusingaprecise
ultrasound apparatus.

The 12 test subjects included 10 men and 2 women, with ages
from48 to71lyears, andanaverageageof 60.1 years. Thosepatients
who were takingmedication for hyperlipidemia stopped taking their
medication one month prior to beginning the test, and were
administered only the formulation of the present invention during
the test period. As is evidea:nt from Table 1, as a result of the
oraladministratimioftheanti~égingformulationpreparedinthe
example over a 3 month period,llO of the 12 test subjects exhi_bited '
a clear reduction in the thickness éf the carotid artery inner
membrane, and the thickness of fibrous plaque also decreased.
Furthermore, a reduction in total cholesterol was confirmed in
4 of the 12 test subjects, and a reduction in LDL cholesterol was
confirmed for 6 of the test subjects.

The foregoing description of the exemplary embodiments of
the present invention has been provided for the purposes of
illustration and description. It isnot intended tobe exhaustive
ortolimittheinventiontothepreciseformédisclosed. Obviously,

manymodificationsandvariationswillbeapparent topractitioners

skilled in the art. The exemplary embodiments were chosen and

14
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reduction in LDL chol esterol was 20 confirned for 6 of the test

subj ect s. The foregoing description of the exenplary
enbodi nents of the present invention has been provided for the
purposes of illustration and description. It is not intended to be

exhaustive or to limt the invention to the precise forns discl osed.
Obvi ously, 25 many nodificat ions and variations will be apparent to
practitioners skilled in the art. The exenplary enbodi nents were
chosen and
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described in order to best explain the principles of the invention
and its practical applications, thereby enabling others skilled in
the art to understand the invention for various enbodi ments and with
the various nodifications as are suited to the particular 5 use
contenplated. It is intended that the scope of the invention be
defined by the following clains and their equivalents. CLAIMS 1. A
vascul ar aging inhibitor conprising a | ow nol ecul ar wei ght coll agen
derived fromfish skin as an essenti@®AE12onmponent, wherein a wei ght
aver age nol ecul ar wei ght of the | ow nol ecul ar wei ght col |l agen derived
fromfish skin is approximately 3,000. 2. The vascul ar agi ng

i nhi bitor according to Caim1, wherein, 10the | ow nol ecul ar wei ght

col I agenlderived from fish® sk@FFE52HR & pedi By heSfaterprising a low
deconposition using skin of gadiformes or pleuronectifornmes as a raw
mat er i al Woleculay wahdhktGRlIRIR Aerhyest f B8R0 KotprFikdPngState epasiiial
aging 15 inhibitor according to Claiml in a granular form 4. An
anti - giﬁ@mPBPﬁﬂFatWBﬁFeéBn%ﬂW%ﬂQRftQ%§n@é@bﬁpgﬁc&é?ﬁgw?hﬂPBi?%ﬂthe low

according to Claim2 in a %ranular form 20 i L ,
molecular weight collagen derived from fish skin is approximately

3,000.

2. The vascular aging inhibitor according to Claim 1, wherein
10 the low molecular weight cocllagen derived from fish skin
is obtained by enzymatic decomposition using skin of gadiformes

or pleuronectiformes as a raw material.

3. An anti-aging formulation, comprising the vascular aging

15 inhibitor according te Claim 1 in a granular form.

4. An anti-aging formulation, comprising the vascular aging

inhibitor adcording to Claim 2 in a granular form.
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