DESCRI PTI ON VASCULAR AG NG | NHI BI TOR AND ANTI - AG NG FORMULATI ON TECHNI CAL
FI ELD The present invention relates to a vascular aging inhibitor and an

anti - agi ngohesdmubsaabi on, and relates particularly to a vaggupsnadso
inhibit or and an anti-aging fornulation that exhibit a high rate of

absor pti on. BACKGROUND ART Met abolic capabilities tend to deteriorate with
age, leading to increased fatigue and reduced anatom cal functions.
Accordingly, in recent years, various tests have been conducted on the
transdermal absorption and oral admi nistration of antioxidants (such as
vitam ns), various hornone prepar &ESERIPTIRY unsaturated fatty acids as
potential anti-aging treatnents. However, these tests represent only one
step in anti-aging treatnment . On the other hand, collagen represents 1/3
of biological proteins, and is the main structural protein in biostructures

Fur t her mor e VASCUL&Rn & 181Ge N HIRHT 0o NGy N THo A GGy EpdMUdAs Q& si npl e

nmechani cal function as a support structure for biol ogical

5 TECHNICAL FIELD
The present invention relates to a vascular aging inhibitor
and an anti-aging formulation, and relates particularly to a
- vascularaginginhibitorandananti-agingformulationthatexhibit
a high rate of absorption.
10
- BACKGROUND ART
Metaboliccapabilitiestendtodeterioratewithage,leading
to increased fatigue and reduced anatomical functions.
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 biological
proteins, and is the main structural protein in biostructures.
Furthermore, it is now clear that collagen n§t only performs a
simple mechanical function as a support structure for biological
bodies, but alSo.has extreﬁely important biological roles in
25 protecting cells and as an intefcellular factor.

Accordingly, JP 7-278012 A proposes ametabolic accelerator



bodi es, but also has extrenely inportant biological roles in protecting
cells and as an intercellular factor. Accordingly, JP 7-278012 A proposes a

met abol i Gygee®lAAabort hat conprises a coll agen protein erraphido@udsi S
product thereof as an essential conponent. SUMVARY Upon aging, as the cells

of bl ood vessel walls age, the blood vessels tend to | ose elasticity, and
bl ood platel ets and chol esterol accunulate on the bl ood vessel walls,
increasing the possibility of arterial sclerosis. The present invention
provides a vascul ar aging inhibitor and an anti-aging formulation that
suppr ess thladodonpsieesayiragd lagen Prebein &t ehivar Sl eropreduthet RAERR ar
agi ng inhibitor and anti-aging fornulation of the present invention have
t he feat@ﬁ%gﬂdé§@@ﬂﬁyﬁMxﬂQﬂQOqut¢mcording to an aspect of the present .
invention, there is provided a vascular aging inhibitor conprising a |ow
nol ecul ar wei ght col |l agen derived fromfish skin as an essential conponent,
and further conprising mnerals such as cal ciumand phosphorus, and any of
the various vitanmins. A s described BBERY | ow nol ecul ar wei ght col | agen
derived
5 Upon aging, as the cells of blood vessel walls age, the blood
vessels tend to lose elasticity, and blood platelets and
cholesterol accumulate on the blood vessel walls, increasing the
possibility of arterial sclerosis.
The present invention provides a vascular aging inhibitor
10 and an anti-aging formulation that suppress blood vessel aging
and inhibit arterial sclerosis.
The vasclular aging inhibitor and anti-aging formulation of
the present invention have the features described below.
(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 fish 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 endothelial 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



fromfish skin exhibits a higher rate of absorption than collagen obtained
fromother raw materials. Accordingly, the favorably absorbed am no acid

pepti des wbeospassHedl ed, and the resulting in-vivo col lpaggprdeso5ReES
met abol i sm of the bl ood vessel walls. This causes endothelial cells from

the bl ood vessel walls to peel away, neaning blood platelets and

chol esterol adhered to the inner nenbrane are al so gradually renoved,

t her eby reducing the anmountof fibrous plaques . A s a result, the bl ood
vessel walls are renewed in a substantially constant manner, and the
adhesi on off £ Bhoods platalest s Aad xet kst @i’i@}lél@é?ﬁ{ s sehrpiLedregeneiad ar
adm ni stration of a vascular aging inhibitor containing a | ow nol ecul ar
wei ght cdlnl agenkddranted ¥lnormdnstamkinpe an askdms aﬁCﬂFbﬁFﬁb'h Jolaopd
elasticity of the entire blood vessel wall can be inproved, and t he
adhesi on ofatis ledes piret edherlee stk Chotars the cinhedi iR pr BYe#e8#132) Accor di ng
to anot her aspect of thédgresent invention there is provided the vascular
agi ng i nkidsiirdrs thafcl s eaf i YAC N @9 iiterigl iR Heonefghta dvidtage 1ov

nol ecul ar wei ght of the | ow nol ecul ar wei ght coll agen derived fromfish
skin bs apprasy e ek gbtoool lesap et wd ramhfbﬁ’érsm &SuPAreTRE Yhta !

col | agen, the | ow
component, the elasticity of the entire blood vessel wall can be

improved, and the adhesion of blood platelets and cholesterol can
be prevented.

(2) According to another aspect of the present'inQention

10 there is provided the vascular aging inhibitor disclosed in (1)
above, wherein the weight average molecular weight of the low
‘molecular weight collagen derived from fish skin is approximately
3,000.

Compared with a higher moleéular weight collagen, the low

15 molecular weight collagendescribedabove 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 regeneration process can be

20 enhanced.

(3) According to yet another aspect of the present invention
there.isprovidedenlanti—agingformulationjjlwhichiﬂuevascular
aging inhibitor disclosed in (1) or (2) above is in a granular
form.

25 Comparedwithcapsulesortablets,producingtheformulation

in granular form accelerates the enzymatic decomposition that



nol ecul ar wei ght col | agen descri bed above is deconposed into am no acid
pepti des of even | ower nol ecular weight by in-vivo enzymati c deconposition,

and t her ey@ngodfigsigbsorption rate within the body, for eggyphRoMisdse
intestinal absorption, is very high, neaning the efficiency of the bl ood

vessel wall regeneration process can be enhanced. (3) According to yet

anot her 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 Conpared with capsules or tablets, producing

t he for mdatimn vwhergrinl Sorielat boretercies the Dnkyeawine. deconposition

t hat occurs when the formnul ati on reaches the intestine. BRI EF DESCRI PTI ON OF
THE DRAW NGS Enbodi nent (s) of the present invention will be described in
detail based on the following figures, wherein: FIG 1 is a graph

descri bing the rel ati orBhIpE bRk WeRNPT HeN 435S ofipt | DRAWBINGS sh-deri ved col | agen
peptides and ani nal skin-derived collagen peptides; FIG 2 is a diagram
illustrating thmyREMdrE: f) remslic pgesbatwenghhtaver agalnbe edes ar iwed ght

of one exanple of a coll agen

5 in detail based on the following figures, wherein:

FIG. 1 is a graph describing the relationship between the
absorption of fish-derived collagen peptides and animal
skin-derived collagen peptides;

FIG. 2 is a diagram illustrating the results of measuring

10 the weight average molecular weight of one example of a collagen
derived from fish skin that represents the main component of an
anti-aging formulation according to an embodiment of the present
invention; and

FIG. 3 is a schematic c;oss—sectional view of a blood vessel

15 illustrating an example of arterial sclerosis.

DESCRIPTION OF EMBODIMENTS
One example ofeavascdlar‘aging inhibitor and an anti-aging
'formulation.of the present invention is described below with
20 referencé to the drawings.

Depending on the raw material, collagen can be broadly
classified as either animal skin-derived collagen (such as pig
skin-derived collagen and chicken skin-derived collagen) and
fish-derived collagen. It iswell known that animal skin-derived

25 collagen has a higher allergenicity than fish-derived collagen,

and therefore fish-derived collagen offers superior safety.



derived fromfish 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

I s a scheg®te/@sAss- sectional view of a bl ood vessel i lplkygbibibHdo@n
exanpl e of arterial sclerosis. DESCRI PTI ON OF EMBODI MENTS One exanple of a

vascul ar aging inhibitor and an anti-aging formulation of the present

I nvention is described below wth reference to the draw ngs. Dependi ng on
the raw material, collagen can be broadly classified as either animal
skin-derived collagen (such as pig skin-derived colla%en and chi cken

ski n- der | Kt eimaifont 1 ahd derdRedera Mew sdot P abede s cO il 9me 9 Idntsh L £ Aat
ani mal skin-derived collagen has a_higher allergenicity than_ fish-derived
col | agen, fiaHd stkidr aper Eoigéﬁeae@?x?b‘de‘goﬁ%efﬁ%’f f&pd eSypepFate—derived
safety. Furt hernore, fish-derived collagen includes collagen derived from
fish ski FAnBIV LEGETHEREIEY FRORT FRE/rsadmeat ot dihe RRFA VP caFRagRn i s
obt ai ned by chem cal treatnent of the hard fish scales using a stron

hydr ochl F3i% @i Yt apd AR Mo CdAl y2Rd trded oX S B85 MY dy B?e?ﬁe
col | agen cont ai ni ng residual hydrochloric agid, but because the )
hydr oehl ¢t iROSRE fridnti o he S48 IroSERFaening restdual hydrochloric

acid, but because the hydrochloric acid randomly cleaves bioactive
amino acid peptide linkages, there is a possibility that a portion
of the resulting collagen peptides may have lost its biocactivity.
In contrast, fish skin-derived collagen can be decomposed with

10 nolossoftheaminoacidpeptidelinkagebiocactivitybyappropriate
application of heat and selection of a specific enzyme, and
thefefore it is not only safe, but also enables the extraction
of collagen peptides that exhibit superior biocactivity to those
obtained from scale-derived collagen.

15 Furthermore, collagen derived from animal skin generally
has én amino acid sequence that is peculiar to mammals, and tends
to contain a larger amount of the collagen-specific amino acid
known as proline than fish-derived collagen. Proline bonds to
a hydroxyl groupband exists in the form of hydroxyproline within

20 collagen, and has a feature of exhibiting more powerful bonding
than other amino acids. Because animal skin-derived collageﬁ
contains a much higher amount of hydroxyproline than that found
in fish, it tends to be more difficult to decompose. It could
bearguedthatthisobserﬁationreflectsthefactthatmanymammals

25 are land-based animals, and that the necessity to protect their

bodies from the very changeable weather and from foreign bodies



amno acid peptide linkages, there is a possibility that a portion of the
resulting collagen peptides may have lost its bioactivity. In contrast,

fish skinygepssy@agsiool | agen can be deconposed with nol osselphmoaguso acid
pepti de |inkage bioactivity by appropriate application of heat and

selection of a specific enzyne, and therefore it is not only safe, but also
enabl es the extraction of collagen peptides that exhibit superior

bi oactivity to those obtained from scal e-derived col | agen. Furthernore,
col | agen derived from ani mal skin generally has an am no acid sequence t hat
i s pecul izgsuldemhrimaltse aﬁévtéﬁélsokgdh&ﬂﬁ appma lsaf gerwirkuritheoskinehad

col | agen-specific am no acid known as proline than fish-derived coll agen.
Prol i ne bwas embry dhadrisad 1 yrowghenedexi BESOrAinEEYT o fn TGN MEdEERPpE™dI i ne
w thin collagen, and has a feature of exhibiting nore powerful bonding than
ot her anifié ach dssvBechiisan ani Had 1 sie bl ved | vobl e3P agje®t 2oht @b ndehivedh

hi gher amount of hydroxyproline than that found in fish, it tends_to be
more di f facillagemhagedifosane molesula nyee e Bhe Has hslar oirske o bt 2 3en
reflects the fact that many manmal s are | and-based aninmals, and that the
neces§i t yndeiFetect Mheh ribaresdegees the SRFGRMRHEEADI BNaRath2er and from

foreign bodiesresulted in the survival of those manmuals for which the skin
had animal-derived collagen. In other words, fish-derived collagen

exhibits an extremely high in-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-linkingand
aged cross-linking. In this description, “prematgre
cross-linking” refers to a state of intramolecular and
intermolecular collagen cross-linking which exists in a high
proportion in-the collagen fibers of fetuses 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 suchaspyridinoline or deoxypyridinoline,
and “aged cross-linking” reférs to a state in which cross-linking
20 has progressed further via the Maillard reaction (also known as
a glycation reaction) and under the inflﬁence of in-vivo active
enzymes(see“TheCollagenStory”,byDaisaburoFUJIMOTO,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



been enbryol ogi cally toughened. Accordingly, as can be seen in FIG 1,
even if an aninmal-derived collagen and a fish-derived col |l agen have the

same nol agolady/Meight, the fish-derived col l agen under gpeg yp205b/64v48U gher
degree of deconposition than the aninmal-derived collagen. In other words,

fish-derived collagen exhibits an extrenely high in-vivo absorption rate
(see FOOD Style 21, 2003.2, pp. 85 to 88) . However, in-vivo collagen is
usual ly generated in three stages known as premature cross-linking, mature
cross-linking and aged cross-linking. In this description, "premature
cross-| i meildg' teeler o drecrsiastes ofsi at ragpvlécubhe dadrest efnsddaban
col I agen cross-1inking which exists in a hi%h proportion in the collagen
fibers ofcriesudésnkinaaw yhedr koethiviesiss lang Lisi éncreaseadi Yyieh ssoisasd by
acid, "mature cross-linking" refers to cross-linking which is stable in the
presence tbfe htpddoveheal waklshdo hadderd ®yusediaufcbsr dRydtaseichhy of

i ncl udes cross-linked structures such as pyridinoline or deoxypyridinoline,
and "agedher bdsoti nksaglsridienselven st énpﬁemﬁéhtb?o%%cmwi@%bmhﬁ
progressed further via the Miillard reaction (also known as_a gl ycation
react$ onpland phaeelehs dnd cheaesterolmivitis keedaessel walls, making

arterial sclerosis more likely.

For example, FIG. 3 schematically illustrates a stéte in
which arterial sclerosis has céused 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 accumulated within
theendothelialcells,andboththenbnocytesandthesmoothnmscle
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 cells are
enlarged, and when the endothelial 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 into an inner cavity 18 of the
blood vessel 10. The thickness of these accumulated fibrous
plaques 16 is indicated by an arrow in FIG. 3. Generally,
atherosclerosis is treated by using a vascular catheter to perform
25 aballoonangioplastyandpositiona stentwithinthebloodvessel.

However,preventingoccurrenceoftheabovetypeofatherosclerosis



enzynes (see "The Coll agen Story", by Dai saburo FUJI MOTO, published by
Tokyo Kagaku Dozin Co., Ltd., 3rd edition, July 3 , 2006, pp. 73 to 100)

Gener al | ywwoa8092@b31g proceeds, the proportion of aged cr eggrbbddkogagogM t hi n
the coll agen that constitutes blood vesselwalls tends to increase. As a

result, the degree of collagen cross-linking in the blood vessel walls
i ncreases, which causes the blood vessel walls to harden, causes a [oss in
el asticity of the blood vessels thensel ves, and increases the accumnul ation
of bl ood platelets and chol esterol on the blood vessel walls, making
arteri al iscldersdgiad Ireor e Cuirkeny. meghi caxawpise 2Ckl BY I esivdmat ivesidular
illustrates a state in which arterial sclerosis has caused thickening and
har deni ngesfi sérmraret Epyaglal ¢ve A sahibypsebanpaveIG I&Ct, iar B wederindal |
suffering from atherosclerosis, the smoth nuscle cells in the vicinity of
an i nner bt drig 123 ttratamsd i1z ton hwed gl igierofa arPwutee eefeEhe 12 and
media 14 of a bl ood vessel 10 undergo repeated division, and the resulting
nmonocyt eggsdoatdtcan sandnabe akriumed dtcedchi dhrecthe wnndothel Papoderesselnd
both the nonocytes and the snooth nuscle cells then start phagocytosis of
fats Tontt® pedviie | met:hénbls@ddﬂ,amaphwveﬁcn%ssﬁce?aﬂl,ortangi FRP¢MRration
endothelial cells to also start
of the blood vessel.
Accordingly, the vascular aging inhibitor of the present
embodiment includes collagen as an essential component.
As described above, low molecular weight collagen derived
10 from fish skin exhibits a higher rate of 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
15 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 plaques 16 formed on the-inner
membrane are also removed and flushed intb the bloodstream, where
20 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 thecells of thebloodvessel wall canbe accelerated,
resulting in an improvement in the elasticity of the entire blood

25 vesselwall and adramatic suppressionof the generationof fibrous

plaques 16.



accunul ating lipids. As a result, the endothelial cells are enlarged, and
when the endothelial cell l|ayer cracks, blood platelets begin to bond to

the exposg@ 6@sa86n fibers, resulting in the generatiopcgngasssasy ation
of fibrous plaques 16 which are fatty structures that protrude into an

inner cavity 18 of the bl ood vessel 10. The thickness of these accunul ated
fibrous plaques 16 is indicated by an arrowin FIG 3 . Generally,

at herosclerosis is treated by using a vascular catheter to performa
bal | oon angi opl asty and position a stent within the blood vessel . However,
preventing occdiy efeétapny hinabes &7asmpd agf agiRer 6BBLBLEST sFSCAELIPANTR.
Current nedications act Eéﬂ{educing vascul ar resistance 'to achjeve %p
ant i hy pertthennes eafts g oG memf r EBGcMREIBEoBYSF RBE JBOL BCAHRF | Br1IRE ©
hyperlipidem a, but no current nedications can be clained to act directly
upon t he Wioafioverser 1 ppedlon Bel eC e YRRt tItl aaah @‘?f%%v?‘égtr&%’%}r%h and
regeneration of the bl ood vessel. Accordingly, the vascul ar agjng, i.nhibitor
of the pridsient SeAPBAPHERELRAYI 3dRR0 coASKPEH I lah EORBALRS ¥ g HHE A s
descri bed above, |ow nol ecu] ar meigﬁ} collagen derjved fro %%gh skin

exhi bPt s RO AAGHSAT reighsfcabsagpti oia RAhLEBFPalR F SR hBHE raw
materials, and therefore the favorably _ , . .
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
10 enhanced.

Examples of fish from which the fish-derived collagen can
be obtained include bonito, tuna, marlin, cod, horse mackerel,
mackerel, salmon, trout, saury, eel, tilapia, thread-sail filefish,
grouper,halibut,flounder,sole,herring,sardine,sharks,rays/

15 blowfish, yellow tail, scorpion fish, rockfish and pollock, and
use of fish skin collagen from one of tﬁese fish is preferred.

Examples of the protein hydrolyzing ehzyme that can be used
for the collagen decomposition include neutral protease, alkaline
protease, acidic protease and pepsin. The enzymatic

20 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.

25 : The enzymatic decomposition product obtained as a result

of the above enzymatic decomposition is subjected to a reverse



absorbed am no acid peptides are reassenbled, and the resulting in-vivo
col | agen pronotes netabolismof the blood vessel walls. This accel erates

the net abQbieéQAbsivhe endothelial cells on the inner cayitypdfBopiddsy of the
media 14 of the type of blood vessel 10 showmn in FIG 3, and the resulting

turnover of the cells on the inner cavity 18 side of the inner nenbrane
causes these cells to peel away, neaning the fibrous plaques 16 formed on
the inner nmenbrane are al so renoved and flushed into the bl oodstream where
they can be treated as waste products and expelled fromthe body. Nbreover,
by or al | yoswh ird BewbF agettirearasnil ard ag-ayerAias & Gongente Eheid.
enbodi ment over a period of time, netabolismof the cells of the bl ood
vessel wedr the reyexsced enas bel mepbsane: riymPRPEANE MR ovehe § LitrP  ¢fek 1ng
elasticity of the eqtire bl ood vessel wall and a dramatic suppression of
the generzttiion aff f0%itous OBl aqueseferradadandi examphe s hel Vel 571 abtnig
inhibitor according to the present enbodi ment, the wei ght average nol ecul ar
wei ght ofavaiel oy mﬁa@@édlpéwuﬁﬁl%@I%O%%NT%WI‘@&%N@BF? éf 3%m
fish skin is approxi mately 3,000. Accordingly, conpared with higher,
mol echl aNTRi Y0 délllagentferuesPl ydh G0 §EesmpbSERCF AL & RN ndPHet P
peptides of even | ower nol ecul ar weight by in-vivo enzymatic
concentrating of the 1iquid, water is preferably ddded 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 low molecular weight
collagen contained within the vascular aging inhibitor of the
present embodiment. The measurement conditions involved using
an HPLC analysis method under the conditions described 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 agqueous solution
Flow rate: 0.8 ml/min.
Temperature: room temperature (23°C)
Detector: ultraviolet spectrometric detector (220 nm)
20 Sample:injectionofJOLﬂ.ofa]qUDZ%(w/v)aqueoussolution
of fish skin-derived collagen
Standard sample: injection of 10 pl of an aqueous 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,weightaveragemolecular

10



deconposition, and therefore the absorption rate within the body, for
exanpl e via intestinal absorption, is very high, neaning the efficiency of

t he bl oodyyeserlsaval | regenerati on process can be enhangegypleaodyas of
fish fromwhich the fish-derived collagen can be obtained include bonito,

tuna, marlin, cod, horse mackerel, mackerel, sal non, trout, saury, eel
tilapia, thread-sail filefish, grouper, halibut, flounder, sole, herring,
sardi ne, sharks, rays, blowfish, yellowtail, scorpion fish, rockfish and
pol  ock, and use of fish skin collagen fromone of these fish is preferred.
Exanpl es weflgtite prdtddiin (didr i iRFehB Ayt haioaa & 1@ 9 or - t he
col | agen deconposition include neutral protease, al kaline protease, acidic
prot ease and pEPStREITRE CenAPmaitd "dadddp Foirtude tilon Ascd ik ddddieed by
i ncubating the collagen in an acidic environnent (for exanple a pHof 1.0
to 2 .0 Praseat eMpecdmend vist Bi HAOATHAAGECRr BARBOCORL R HNBOLIIE VAl ar
preferably from40 0C to 50 OC, for a period of 10 to 60 m nutes, and

pr ef er ablB@iTg ih ol ke hdessr iPre RYPANITIRRRBAPET XN FPBBGEEIIbtHl ned
as a result of the above enzymatic deconposition is subjected to a

r ever 3eo$BSiUd SfeREr hARL et 8at PRI UGHY ridCoreray1as 19nc oRcehe P At @8 194ui d.

accelerates the enzymatic decomposition that occurs when the

formulation reaches the intestine.

EXAMPLES
10 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.
15 [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 decompoéition was then conducted for 20 minutes at.a

20 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]
25 The granular anti-aging formulation obtained from the above

preparationwas administeredorallyonceperdaytol2testsubjects,

11



For the reverse osnobsis nmenbrane, a nmenbrane having a salt blocking ratio
of 10%to 50%is preferred, and exanples of commercially avail abl e
menbr anesypnedidesibhe products NTR-7410, NTR-7430 and NpRr/A#EMB9/08Ub0
manuf actured by Nitto Denko Corporation) . During concentrating of the
liquid, water is preferably added in an anmount equivalent to 1 to 10 times
the original liquid volunme while the liquid is passed through the nenbrane.
FIG 2 shows the result of neasuring the wei ght average nol ecul ar wei ght of
the fish skin-derived | ow nol ecul ar wei ght coll agen contained within the
vascul ar iagam@gnionti thisudif iofi eritet prissentdee #b 8dd rgn t he Thies hresdslreifenitved
condi tions involved using an HPLC anal ysis nethod under the conditions
descri bedoBélgen CekuanmifEktgetignar dliwlsfatsPRRLEhFIKI ged GBOODL PWRL,
TSK—geI G&2500 PWKL (al | manufactured by Tosoh Corporation) Mbile phase:
0.5% (W ercNaGEt tlgaebst st wilnre Risowleded ed) " geat/ athl eTenpertr urt@st oom
tenperature (23 0C ) Detector: ultraviolet spectronetric detector (220 nm
Sanpl e: ismpdeciton28f 110 Tblef 1ld Waso @FHLVKER) PEdeeol SEIMRSTSHA S fi sh

skin-derived col | agen
5 administration, andthenafter 3monthsof admlnlstratlon by using

an ultrasound apparatus (LOGIQ 7 PRO, manufactured by GE Co.) to

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

[Table 1]
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Standard sanple: injection of 10 m of an aqueous solution containing 1%
(wv) of each of three standards, namely |ysozyme (derived from chicken egg

white, weyghboordesiage nol ecul ar weight: 14,300), insuli @C(rgpfdoy,@@ﬁd om

bovi ne rpgncreas T weTght Taveragg nofecufar (wei gt [ 5, 733) [ anplbr adyki ni n,
wei ght | ayer dge nokecular wei gm L :4&9) gial | omandf pct Ur ed bé 5 gma- Al dri ch
Co.). Fulthdrporles anJant®-jagi ng'f orAu| atijoh ac8of ding~ o Ehe present
enbodi memnt T'sEa |forqul ati on| that contal ns |t he|vaskul dr_agi ng| i nfi bi t or
descri bed aboye [in a granuljar florm Conparjed with| capsul gs of tfablets,
produci gy toesfaruliagi orgin Priagul ay ff qrm &ceeler & gs ot heZenzynatic
deconpogijti Bn@t Raty gctur sNwhenh |t e | fArmit gt Pop Tejpacthigs t he™i pt eSti.ne.
EXAMPLEZ LA descrl ptilon of the Jascularl agilng {nhipitgr and the an& - agi ng
f or mul af5ii gn of glhe present finvgntion using a yworkj ng [exanpl e |Sgpeesent ed
bel ow. | Et 4Jsijoml be [not ed tihat |the|scope af the presgnt iinveptign_is in no
way |i n'teﬁd_ibg 4he e=xam3|e de«scrlnbedmb lcow. [ Preparat|i en|o& grapukar
. G~ - (@) [XeJ ™~ <3 (@] [s0] .
ant i -aglongs togr@l ati on] Usi |ng: t he; E>k| n forcmcsg d(I\]f or mgs o pl purgnectif
ornes hs|bhé gaw materi al “flor the {ish| skiln-derivied doll agen apdzZusi ng
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as the deconposition enzyne, the pH was adjusted to 1.5, and an enzynatic
deconposition was then conducted for 20 mnutes at a tenperature of 40 0C

Subsequenyomeasdsagent of the product under the conditi pgg/58a960ided above
for the HPLC anal ysis nethod reveal ed a wei ght average nol ecul ar wei ght for

t he obtained fish skin-derived collagen of 3,000. [Test Exanple] The
granul ar anti-aging fornul ati on obtained fromthe above preparati on was
adm nistered orally once per day to 12 test subjects,in an anount
sufficient to provide 5.0 g of the fish skin-derived collagen per

admi ni strati onirThelalaseletroshe bFoadrhessepsonnisarhieh the ipnesst
subjects (labeled "test subject 1" to "test subject 12" in Table 1) was
anal yzedmpmbsane @ fctdmeranErmy tAdiakenst rand A theridnneweneabt ene 3 hiwknies sof

adm ni stration, by using an ultrasound apparatus (LOd Q 7 PRO, manufactured
by GE Coe¥ceedaehdinethha dhtekhebsdfendfds aAfedingndsadaerefarhesnodt i d
artery. [Table 1 ]O Notes) TC. total cholesterol, LDL-C |ow nol ecul ar

wei ght ch8fest@oretebymobt yi caoneéddergd Ehat esherm? sy aqhat erdwishade

t hi ckness val ues are neasured values fromthe right and |left sides of an

ul t r asouhtir e@hBINABYBIAPLELTAR LsEFEPESFS S| dNYOPHERORBASHICACR &F €HE i nner
menbrane of the artery thickens, and if the inner. menbrane thickness
exceeds thiRknemeR fdrieiNRPT Erbrasrso s shAragabisd itegarF segaprecise

ultrasound apparatus.
The 12 test subjects included 10 men and 2 women, with ages
from48 to71years, andanaverageageof 60.1 years. Thosepatients
10 whowere 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 evidént from Table 1, as a result of the
oral administration of the anti-aging formulation prepared in the
15 example over a 3 month period,iAIO of the 12 test subjects exhi{bited>
a clear reduction in the thickness 6f 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
20 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 anddescription. It isnot intended to be exhaustive
ortolimittheinventiontothepreciseformédisclosed. Obviously,
25 manymodificationsandvariationswillbeapparenttopractitioners

skilled in the art. The exemplary embodiments were chosen and
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age. Currently, it is considered that the nost accurate nethod for

di agnosing arterial sclerosis involves neasurenent of the thickness of the
i nner nmenRHII®/QAk3bhe carotid artery using a precise ul prggprndosRRAr at us.
The 12 test subjects included 10 nen and 2 wonen, with ages fromi8 to71
years, and an average age of 60 .1 years . Thosepatients who were taking
medi cation for hyperlipidem a stopped taking their nedication one nonth
prior to beginning the test, and were adm nistered only the formrul ati on of
the present invention during the test period. As is evident fromTable 1 ,
as a resulesofibdrk ioratdadriionbsst &xipde iof thé e rdmdipdgisngt fidreniih@enbhon
prepared in the exanple over a 3 nonth period, 10 of the 12 test subjects
exhi bi t ecarad ditsapreeddceiloapphitheions ckifessely anabldapvitdesst ekyliader
menbrane, and the thickness of fibrous plaque al so decreased. Furthernore,
a reduct iion tihe tegttalt oc voldestsdregld wae éonmenitied far4verione ampbedsments
subj ects, and a reduction in LDL cholesterol was confirnmed for 6 of the

t est subjared withHeh¢ gredoiusgno@sti ¢catloms afs ¢ he seided b i henbadt kent ar of
the present invention has been provided for the purposes of illustration
and déscrigst contempliagatot it ehdadendebetexhddist peepe of the invention

be defined by the following claims and their equivalents.
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or tolimt the invention to the precise fornms disclosed. Qoviously, many
nodi fi cations and variations will be apparent to practitioners skilled in
the art. Wheoxasbary enbodi nents were chosen anddescr ipbeQpbiddoetoday 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 enbodinents and with the various nodifications as are
suited to the particular use contenplated. It is intended that the scope of
the invention be defined by the followng clains and their

equi val ents. CLAIMS 1. A vascul ar agi REAIHAi bitor conprising a | ow nol ecul ar
wei ght col | agen derived fromfish skin as an essential conponent. 2 . The
vascul ar aging inhibitor according to Claiml1 , wherein the | ow nol ecul ar
wei ght col l agen derived fromfish skin is obtained by enzymati.c
deconposilt-i on Bsiarrukd hagfngadifidikos epmpr eait bAcctPY MOLREY 1as e Y
material. 3 . The vascul ar_aging inhibitor according to Caim1l , wherein a
wei ght aveldgeerpldeailvad giQghtf 1ot e fndine QR &7 W oM Yen deri ved
fromfish skin is approximately 3,000. 4 . The vascul ar agi ng inhibitor
according to Claim2 , wherein a weight average nol ecul ar wei ght of the | ow

nol ecul ar. wei ght col |l agen derjved fromfish skin is ap%roxinatel 3,.000.
2. The vascular aging inhibitor according to Claim 1, wHerein

the low molecular weight collagen derived from fish skin
is obtained by enzymatic decomposition using skin of gadiformes

or pleuronectiformes as a raw material.

10
3. The vascular aging inhibitor according to Claim 1, wherein
aweight averagemolecular weight of the lowmolecular weight
collagen derived from fish skin is approximately 3,000.
15 4, The vascular aging inhibitor according to Claim 2, wherein

aweight averagemolecular weight of the lowmolecular weight

collagen derived from fish skin is>approximately 3,000.

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

20 inhibitor according to Claim 1 in a granular form.

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

inhibitor according to Claim 2 in a granular form.

25 1. An anti-aging formulation, comprising the vascular aging

inhibitor according to Claim 3 in a granular form.
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5 . An anti-aging formulation, conprising the vascul ar aging inhibitor
according to Caiml in a granular form 6 . An anti-aging fornulation,
conpri si ngohbe/Maseul ar agi ng i nhibitor according to C ac#HiB2dobod48y anul ar
form 7 . An anti-aging fornulation, conprising the vascul ar agi ng

i nhi bitor according to daim3 in a granular form8 . An anti-aging

formul ati on, conprising the vascular aging inhibitor according to Claim4
in a granular form

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

inhibitor according to Claim 4 in a granular form.
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