1 DESCRI PTI ON MOVEMENT PHYSI OLOGY | MPROVER TECHNI CAL FI ELD The present
invention relates to a conposition containing proanthocyanidin as an
effective ingredient and acts on inprqvenent of physiol ogical notor
functions or, in other words, to an aaent for inproving physiol ogi cal notor
functions. Mire particularly, the present invention relates to an agent for
preventing and inproving the fatigue in which increase of lactic acid val ue
upon physical exercise is suppressed whereby nuscular fatigue is reduced

and continuous exercise is nade e I rficularly to an agent for
prevention and i nprovenent of nu§§§9§ﬁpﬂﬁip%ue, and to a health food for

prevention and inprovenent of fatigque. BACKGROUND ART Proanthocyanidin is a
kind of pol yphenol s contMPVeYENT ﬁﬁkﬁﬁ@Lgﬁg HAE He¥ERknown to have vari ous
activities such as antioxidant action (Non-Patent Docunent 1 and Non-Pat ent
Docunment 2). Wth regard to the action of proanthocyanidin, an activity of
elimnation of superoxide radicals has been reported and its synergistic
action with vitamn C having an antioxi dant action has been reported
(Non- Pat enECBNCGCABNFIELD In addition, with regard to a clinical action, its
therapeutic effect for chronic pancreatitis has been known (Non-Patent
Docunent 1 and Rba-rEisant DoventhcnDelytidoniPat enmpDesdtideontcdlt8agehg, D. et
al ., Toxicolog¥ 2 . )
proan hocyanidin as an effective ingredient and acts on
improvement of physiological motor functions or, in other words,
to an agent for improving physiological motor functions. More
particularly, the present invention relates to an agent for
preventing and improving the fatigue in which increase of lactic
acid wvalue upon physical exercise 1is suppressed whereby
muscular fatigue is reduced and continuous exercise is made easy
or particularly to an agent for prevention and improvement of
muscular fatigue, and to a health food for prevention and

improvement of fatigue.

BACKGROUND ART

Proanthocyanidin is a kind of polyphenols contained in
plants and has been known to have various activities such as
antioxidant action (Non-Patent Document 1 and Non-Patent
Document 2). With regard to the action of proanthocyanidin,
an activity of elimination of superoxide radicals has been
reported and its synergistic action with vitamin C having an
antioxidant action has been reported (Non-Patent Document 1).
In addition, with regard to a clinical action, its therapeutic
effect for chronic pancreatitis has been known (Non-Patent
Document 1 and Non-Patent Document 2).

(Non-Patent Document 1) Bagchi, D. et al., Toxicology,



2000, Vol une 148, pages 187 to 197. (Non-Patent Docunent 2) Frenont, L. et
al., Life Sci., 1999, Volune 64, pages 2511 to 2521. DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON Toget her with an increase
in orientation toward good health in recent years, there is a tendency
regardl ess of aged and young or female and nale to positively carry out
physi cal exercise for the purpose of maintenance of health and devel opnent
of one's physical strength. For exanple, it is recomended to aged people

t 0 conductoocappMaliumet 4 48 ,aipageds 118y ta Manprovenent of aerobi ¢ worki ng
ability and enhancenent of nuscle power for a purpose of prevention of

bei ng bedri dderiNend PageortoDogumentg@dd Hreaartt . Howeteal. i fLphgs$ehl . exerci se
is started suddenly, there is a problemthat disintegration of muscle

cel I s and IbcHiodmeatiguPadate HldcdaL¥esult of excessive production
of free radicals in nmuscle cells and accunul ation of fatigue substances in
nmuscle tissues. In the case of athletes, an intensive training is conducted

for a pr%ﬁg&ﬁﬁgdﬂ§jd¥”¥ﬁﬁjfﬁv ﬁffbﬁnwpose of enhancenent of nuscul ar power

and stam wever, when an — excessive burden is applied to muscle

tissues, PRYHLEMES WG BE rsOLmEqplgyarTgEatjmﬂm di sintegration of nuscle

cells mhereby conti nuance of physical exercise becones difficult or

unexpected trowbgethey Rapperan | In@fdeset Onmeka ehita thoysittiarExgssd se
effective, it is inportant that burden to nmuscle cells and nuscle tissues

I S reducdceadrtth thatepéytiyErexdhereeissa todanupwegprdiesisedfoaged oget her

with an appropriate load to
and young or female and male to positively carry out physical
exercise for the purpose of maintenance of health and
development of one’s physical strength. For example, it is
recommended to aged people to conduct appropriate trainings to
aim improvement of aerobic working ability and enhancement of
muscle power for a purpose of prevention of being bedridden and
promotion of good health. However, if physical exercise is
started suddenly, there is a problem that disintegration of
muscle cells and muscular fatigue take place as a result of
excessive production of free radicals in muscle cells and
accumulation of fatigue substances in muscle tissues.

In the case of athletes, an intensive training is
conducted for a predetermined period for the purpose of
enhancement of muscular power and stamina. However, when an
excessive burden is applied to muscle tissues, that results in
muscular fatigue and disintegration of muscle cells whereby
continuance of physical exercise becomes difficult or
unexpected trouble may happen. In order to make the physical
exercise effective, it is important that burden to muscle cells

and muscle tissues is reduced and that physical exercise is

continuously carried out together with an appropriate load to



3 the whol e body. An object of the present invention is to provide a novel
conposi tion which reduces danage of nuscle cells caused by physical
exercise or, in other words, an agent gor inproving physiological notor
functions and, nore particularly, to provide an agent for prevention and

| nprovenent of fatigue, especially an agent for prevention and i nprovenent
of nuscular fatigue, and a health food for prevention and inprovenent of
fati gue. MEANS FOR SCLVI NG THE PROBLEMS The present inventors have carried

out i ntenshy @hdiledbEdy . I apeab gty ofothé plreised tt ey @lpyen TR S prediAeobl ens
with a presunption that suppression of peroxidation disorder of mnuscle

cel | s el i ainmpatedscompobatiiahfvdticlomredycelsydanaye efemusséearell bd saused
contributes in continuance of trqining and, as a result, they have

confir nedemi’cYSJWr?elneﬁ%&hﬁﬁo%S/aﬁiDdPﬁ REWORA S goweaent f%tlm@%ioér&ﬁtg action
IS ingeste cul ar e N th?}lnltla| st age of physical_ exercise and

d,
perOX|datPBﬁsﬁ?iﬁgﬁﬁ?laﬂl T i hgRetiBASt &1y | BRYSt & Ql a5t ed WRher eupon
conduct i ngfﬁ\flldg 88”%5@1‘1'9”? ﬁ?é%ﬁht%fﬁrShﬁelhérgggﬁe?ﬁs)Sf %Qq A%

achi eved resen |nven Irnvent 1 on re tes to the

fol | owi nggg e&ﬁlf? é'}g%@%nftofoi: 'M&@M&T‘)ﬁ%hﬁﬂﬂf&%mgﬁi%f Fn‘rh%‘éh'l%&s whi ch

S characterlzed I n contai ni ng proant hocyanidin as an fective I ngredient;

(2) The agebighe! ANPrLVHEHLHYEdcH GB1E Pra@imiidilireid Qﬂﬁaro&%ﬁ@rﬂj RE to the
above (1), wherein fatigue is prevented and i nproved,
fatigue.

MEANS FOR SOLVING THE PROBLEMS

The present inventors have carried out intensive studies
repeatedly for solving the above-mentioned problems with a
presumption that suppression of peroxidation disorder of muscle
cells eliminates the bad affection by physical exercise and also
contributes in continuance of training and, as a result, they
have confirmed that, when proanthocyanidin having a powerful
antioxidant action is ingested, muscular damage in the initial
stage of physical exercise and peroxidation disorder after
ingestion for a long term are reduced whereupon conducting of
a continuous physical exercise is made easy, and have achieved
the present invention.

Thus, the present invention relates to the followings.

(1) An agent for improving physiological motor functions
which is characterized in containing proanthocyanidin as an
effective ingredient;

(2) The agent for improving physiological motor functions
according to the above (1), wherein fatigue is prevented and
improved;

(3) The agent for improving physiological motor functions



(3) The agent for inproving physiological notor functions 4 according to
the above (1), wherein nuscular fatigue is prevented and inproved; (4) A
health food for prevention and inprovenent of fatigue which is
characterized in containing proanthocyanidin as an effective ingredient;
(5) The health food for prevention and i nprovenent of fatigue according to
t he above (4), wherein the health food is a solid food, a gel-forned food
or a beverage; (6) The health food for prevention and inprovenent of

fati gue aremrdiing t bot theababevéS)(1 whewhenelihe asserbge ifatdgueefieshi ng
beverage or a tea beverage; (7) The agent for inproving physiological notor
f unct i onpresegdredl and oimprovwdsbve (1), wherein the agent is used in the

formof tablet, pill sul e, anule powder, diluted powders or |iquid;
(8) The health( #doeﬁfla?ag%véﬁp rf%dﬂ‘?ﬁﬁ?%’%%nﬁnéf imprgvamendc c®f ding to
the ab 4 healt h f the f f t It il
capsul e, AR IRSERILE PRk Fhde CBPLRLRENE PreAT RSk or |

| mpr ovi n%so%m f_QeCHth.QJe er&q_[q&;é{ Lg(}e ions according to the above (1) vvherei n

proanthocyanldln 'S an r'ived from pine bark; (10) The agent for
i mprovi ng physic@l)ogineah JAe! ded“Cftdrorb%é\%ﬂrﬂ%r{d’ idisr@havént log wherein

proant hocyanidin 1is an oligoneric proanthocyanidin; (11) The health food
for preverdtigqueandcomrdinget®nthe®fabove (4), wherein the health food is
a solid food, a gel-formed food or a beverage:

(6) The health food for prevention and improvement of
fatigue according to the above (5), wherein the beverage is a
refreshing beverage or a tea beverage:;

(7) The agent for improving physiological motor functions
according to the above (1), wherein the agent is used in the
form of tablet, pill, capsule, granule, powder, diluted powders
or liquid;

(8) The health food for prevention and improvement of
fatigue according to the above (4), wherein the health food is
used in the form of tablet, pill, capsule, granule, powder,
diluted powder or liquid;

(9) The agent for improving physiological motor functions
according to the above (1), wherein proanthocyanidin is an
extract derived from pine bark:

(10) The agent for improving physiological motor
functions according to the above (1), wherein proanthocyanidin
is an oligomeric proanthocyanidin;

(11) The health food for prevention and improvement of
fatigue according to the above (4), wherein proanthocyanidin
is an extract derived from pine bark; and

(12) The health food for prevention and improvement of



fatigue according to the above (4), wherein proanthocyanidin is an extract
derived from pine bark; and (12) The health food for prevention and

i nprovenent of 5 fatigue according tosthe above (4), wherein

proant hocyanidin is an oligoneric proanthocyani din. The present invention
further relates to the followngs. (13) A nethod for inproving
physi ol ogi cal notor functions, characterized in that proanthocyanidin is
adm nistered to human being; (14) The nmethod for inproving physiol ogical
motor fupstigie @E€cording t® tHee abane (@)3) whehera prbahitBveyanidanhevent ed
and i nproved; (15) The nethod for inproving physiological notor functions
accor di ngis oanhelagoverid¢3proahthecyamidtular fatigue is prevented and

i nproved; (16) A method for preventing and |nprOV|ng fatlg characterized
in that a heal tThe pa@seat aPVPAFLPRJAH ey asilgites & t&ie PLAGWILPS -

and | mprovi ng Fhi] e TGLEPd TEPRD e PAaYE Laas el T EHAERGReal ( h T ood
s a sol 'gha;_geger@zg&' o] AP0 BB POianlOL T2 L R L

preventing an acco erein the
bever age bélﬁg refreshlng beverage or a tea beverage; (19) The nethod for
i nprovi ng phyS|oIog|caI notor functions according to the above (13),

wherein there iglapedrhed ermod £abl eimpidving Capsidivldyiaidil e mopeader ,
di | uted powder
functions according to the above (13), wherein fatigue is
prevented and improved;

(15) The method for improving physiological motor
functions according to the above (13), wherein muscular fatigue
is prevented and improved;

(16) A method for preventing and improving fatigue,
characterized in that a health food containing proanthocyanidin
as an effective ingredient is administered to human being;

(17) The method for preventing and improving fatigue
according to the above (16), wherein the health food is a solid
food, a gel-formed food or a beverage;

(18) The method for preventing and improving fatigue
according to the above (17), wherein the beverage 1is a
refreshing beverage or a tea beverage;

(19) The method for improving physiological motor
functions according to the above (13), wherein there is used
a form of tablet, pill, capsule, granule, powder, diluted powder
or liquid;

(20) The method for preventing and improving fatigue
according to the above (16), wherein there is used a form of
tablet, pill, capsule, granule, powder, diluted powder or

liguid;



or liquid; (20) The nmethod for preventing and inproving fatigue according
to the above (16), wherein there is used a formof tablet, pill, capsule,
granul e, powder, diluted powder or |liequid; 6 (21) The nethod for inproving
physi ol ogi cal notor functions according to the above (13), wherein

proant hocyanidin is an extract derived from pine bark; (22) The nethod for
I mprovi ng physi ol ogical notor functions according to the above (13),
wherei n proant hocyanidin is an oligoneric proanthocyanidin; (23) The nethod
for preventing(aid iTheowmetthdat ifgue imprtowdngg pbyshelapbdeal ( idtomher ei n
proant hocyanidin is an extract derived from pine bark; and (24) The net hod
for prevdynaldonsa¢apréingdof the gbeveahki))rdwﬁgrpéntn@mqu@qimmﬂei n
proant hocyanidin is an _oligoneric proanthocyani din. The present invention
still fufthd edtaesd Weniyed fRomRifgs Pa¥5) A use of proant hocyanidin for

t he manuf act ur f nedi cj,.ne i ch L.nproves physiol ogical tor, functions;
(26) The use adddla TRET HSApGE  SBPEOYRRAL: MR PERaT Rl Pttt cd and
| nproved; sy e’h)i )l gk PPpv , fﬁ%ﬁ | r

ng i gue ifs prl)el\?-é%teae%égﬂ%fﬁ%govedgg?gg)e( A u'sgh(%% {%P (})ant o%%/%brﬁ;@dﬁ&qf%r t he
manuf act Wit a8f A ideaRrtit fYAftMody =AMt ;on and i nprovenment of fatigue;

(23) The method for preventing and improving fatigue
according to the above (16), wherein proanthocyanidin is an
extract derived from pine bark; and

(24) The method for preventing and improving fatigue
according to the above (16), wherein proanthocyanidin is an
oligomeric proanthocyanidin.

The present invention still further relates to the
followings.

(25) A use of proanthocyanidin for the manufacture of a
medicine which improves physiological motor functions;

(26) The use according to the above (25), wherein fatigue
is prevented and improved;

(27) The use according to the above (25), wherein muscular
fatigue is prevented and improved;

(28) A use of proanthocyanidin for the manufacture of a
health food for prevention and improvement of fatigue;

(29) The use according to the above (28), wherein the
health food is a so0lid food, a gel-formed food or a beverage;

(30) The use according to the above (29), wherein the
beverage is a refreshing beverage or a tea beverage;

(31) The use according to the above (25), wherein there
is used a form of tablet, pill, capsule, granule, powder,

diluted powder or liquid;



(29) The use according to the above (28), wherein the health food is a
solid food, a gel-forned food or a beverage; (30) The use according to the
above (29), wherein the beverage is ajrefreshing beverage or a tea
beverage; (31) The use according to the above (25), wherein there is used a

formof tablet, pill, capsule, granule, powder, diluted powder or liquid; 7
(32) The use according to the above (28), wherein there is used a form of
tablet, pill, capsule, granule, powder, diluted powder or liquid; (33) The

use according t@dhambeke 4ébdprdihigr €bNth® st QRN Gihe reS nAthexkr act
derived from pine bark; (34) The use according to the above (25), wherein

pr oant hocisnuded ias faoxrml ofotebletpr pddtlhoyapsulie, ¢8apulae pewdeccor di ng
to the above (28), wherein proanthocyanidin is an extract derived from bark
of pine; &htutedeponder y8e htddiding to the above (28), wherein

proant hocyanidin is an oligoneric pr.oanthocyani din. EFﬁEg; OF THE I NVENTI ON
The conposi tiontdt) t FBepritenPSsNFditi%ntearf e ppPe¥e (4> ) ri ¥BeTRiPacti ¢

aci d val ue_upo sical exercis nd .cont i.nuous .and, effecti ve
e cal ErebRth8lyRh a1p KE ! Sh oS RRACHREE L GRR| EPURVBARRTREELSCL VP e

| oad to nuscle {ippuase swddenlordrangpses 11962l Lyoaad. (3Her efareciheel ing

of fatigue increases and that is apt to disturb the continued physi cal
exer ci se. pAbentRoPPanidon 96 sheopligsmaticnpeBhh®@RobganaAingdvant age that

such a disorder is suppressed and physi ol ogi cal
(35) The use according to the above (28), wherein
proanthocyanidin is an extract derived from bark of pine; and
(36) The use according to the above (28), wherein

proanthocyanidin is an oligomeric proanthocyanidin.

EFFECT OF THE INVENTION

The composition of the present invention can suppress the
rise in lactic acid wvalue upon physical exercise and make
continuous and effective physical exercise easy. Especially
when new physical exercise is started, load to muscle tissues
suddenly increases locally and, therefore, feeling of fatigue
increases and that is apt to disturb the continued physical
exercise. The composition of the present invention has an
advantage that such a disorder is suppressed and physiological
motor functions are enhanced whereupon a continuous physical

exercise can be easily carried out.

BEST MODE FOR CARRYING OUT THE INVENTION

Proanthocyanidin used in the present invention means a
group of compounds, derivatives and stereoisomers thereof
comprising condensation polymers having a degree of

polymerization of not less than 2, preferably dimer to decamer



notor functions are enhanced whereupon a conti nuous physical exercise can
be easily carried out. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

Proant hocyani din used in the present ignzvention nmeans a group of conpounds,
derivatives and stereoi soners thereof conprising condensation polyners
havi ng a degree of polynerization of not |less than 2, preferably diner to
decaner 8 and, nore preferably, diner to tetraner where flavan-3-ol and/or
flavane-3,4-diol are/is constituting unit(s). Arong the proanthocyanidin, a
condensatindn poyerepréferanly, dddmee tof petyvamerzahieme ofladdm-3-ahere
flavan-3-ol and/or flavane-3,4-diol are/is constituting unit(s) is called
OPC (ol isgdnferi & Jgvsae tiocyaliicadi rAre [ORC ¢enst Povkirniall uriit ( 9ki dakmongubst ance
(refer to Japanese Patent Publication 3-7232 B) and is abundantly contained
in | eaveden@TBANER OGN ANLEANS énG°P¢ﬁ8§atéPnsE%H§m%¥ $¢%¥¥§ a1QF$E¢%Dre

specific, cont.ai ed I n p|ne ar
gi nkgo, PFLIPO A8 ¥§8ac95 ( ob i at ps@%ﬁ% cd@p %%{ik&C|nlum
vitisidagg),, ! u%bqlr rd?i[ ]_ae\éyJﬁE[ 1{29?991’1? ba{lkgé%&v\/gga , bl ack
soybean, cacao t'c. een al s nown th 'S co alne I'n cola
nut  of V%th@foﬁﬂe&a._caﬁ@oaﬁ%oe ahihiﬂ)} abpEerdla &‘efﬁu@ FUPSd e @gn Wi ch i's
not produced i n human body. th regard to proant hocyanidin contained in the
agent f eubistaned Ngefibystol Tapared sePatierftiPabilaaatienc3-0k32h) ai&sent
invention, there is no limtation at all for the source of the material or
utilizi ndspabundanhdyazenttainedrdnhbeavepand pansnet pdéntst endofindgs
material but there may be used )

or seeds of fruits. To be more specific, it is contained in

grape, pine bark, inner skin of peanut, ginkgo, fruit of false

acacia ({Robinia pseudoacacia), cowberry (Vaccinium

vitisidaea), blueberry, strawberry, avocado, barley, wheat,

soybean, black soybean, cacao, etc. It has been also known that

OPC is contained in cola nut of West Africa and root of ratany

of Peru. OPC is a substance which is not produced in human body.

With regard to proanthocyanidin contained in the agent

for improving physiological motor functions, etc. of the

present invention, there is no limitation at all for the source

of the material or utilizing part, manufacturing method,

purifying method, etc. of the material but there may be used

a food material such as a crushed product of the above-mentioned

bark, fruit or seed or an extract thereof. It is preferred to

use an extract of pine bark or, more preferably, pine bark

produced in the seaside of France in which OPC is abundantly

contained. Bark of pine produced at the seaside of France is

preferably used as a material for proanthocyanidin.

Proanthocyanidin can be easily prepared from the

above-mentioned various plants by adopting a known method (such

as a method mentioned in Japanese Patent Publication 3-7232 B



a food material such as a crushed product of the above-nentioned bark,
fruit or seed or an extract thereof. It is preferred to use an extract of
pi ne bark or, nore preferably, pine bagk produced in the seaside of France
in which OPC is abundantly contained. Bark of pine produced at the seaside
of France is preferably used as a material for proanthocyanidin.

Proant hocyani din can be easily prepared fromthe above-nentioned various

pl ants by adopting a known nethod (such as a method nentioned in Japanese
Pat ent Publri &raek®tadtiddZmét Rod Eroanpené aik 08 . el Hethihgwaypi e dlark (R W
Hem ngway, et al. , Phytochem stry, 1983, Volune 22, pages 275 to 281) ) or
a net hod Phytochemik&ryt ol 983 odalhvowey dRi daogs efar bd 2l hboveaimethod f orm
of liquid or sem-solid and, when an extracting solvent is renoved
therefronﬁb?léaﬁnéhﬁrﬁéphod such as evaporatlon in vacuo, spray drying or

f d , h d b a ., . ]
DT oant howiagigdi R AR RP T Hn R bR o AR g8 HPOvS ks i8R EOTMHOF Hititr
puri 1 cat Lon.o gty QBLRE! 530, PN SRy R40RL on1glng kRO y{gngwééy' ng

nMeans sucn as colum C I‘OITBfO ra an coun current dis I on

Proant hocyggirdicR ooy @kﬁemmﬁﬁ&i\ sRfch! 88 VUt 1M 8N A8R0 S Uy RP
agent for inproving physiological motor functions is well soluble i'n mater

and is hi gelyingbser bedekat Arylinygi, ngh8ogyodbes péabséd ihayite hipda nsles al |
conditions of acidic, neutral and alkaline and it is easy to conpound wth
f ood/ bevepagenthdeyanidist-goa tafindmignt edpmecemtirate f wict Aoy, dubstaddiedon, its
effect can be expected within short tinme after

For further purification, an object can be achieved by adoption

of a known purifying means such as column chromatography and

countercurrent distribution.

Proanthocyanidin in the composition of the present
invention such as an agent for improving physiological motor
functions is well soluble in water and is highly absorbed into
living body. Its stability is high under all conditions of
acidic, neutral and alkaline and it is easy to compound with
food/beverage under the state of maintaining its function. 1In
addition, its effect can be expected within short time after
its ingestion and a sufficient effect is achieved even by
ingestion of small amount and, therefore, its utility is high
as a food material to small children and aged people where
allowable dose for ingestion and ingesting form as
food/beverage are limited, and also as a packed meal for
continued administration during training at a camp of sports
club members.

The composition of the present invention such as an agent
for improving physiological motor functions may be a

composition for any use for the improvement of physiological

motor functions and, for example, it may be food/beverage,



its ingestion and a sufficient effect is achieved even by ingestion of
smal | amobunt and, therefore, its utility is high as a food material to
smal | children and aged people where ;gl | owabl e dose for ingestion and
ingesting formas food/beverage are limted, and al so as a packed neal for
continued adm nistration during training at a canp of sports club nenbers.
The conposition of the present invention such as an agent for inproving
physi ol ogi cal notor functions may be a conposition for any use for the

i mpr ovenmedalah glwsl, okagteabnatsal angtprasmadshit { €41 b Litidn My be
f ood/ beverage, 10 health food, functional food and pharnaceuti cal

conposi t iImnanylof ahpsefusdoseaheseompbbe tdonpusy bieoapprygpbiasppyamadat el y
made into a solid or liquid formsuch as tablet, pill, capsule, granule,
powder, dintgt e swvidkromntigelidt fonmbgupghblaiscibpbdiedwn pintelt hotkRpsdlels, a
solid preparation or a liquid preparation _of the present _invention which is
usef ul a9T@ARUAFenPOVEET btV ¢R) POWRS 8REgFLHtiRst &Y PURLLFINKN@YR . s
manuf act ur m xi{n rognthocyani din with various additives if pecessary
(ol | onedmenedt-no thiS & R GLOE BR=AE A8k OF i AL PR: RROESESER T |y
establis 3 XS chnt MEr ' iy may be
used, fo?ﬁkxg%%?§Q¥fﬁE§gh1xtureqﬁfﬁgslgg%lplgﬁpééggﬁﬁgﬁfgstlﬁ%£%§g§ S,

refreshi phyddeNioyicaiSRERErNBunGIESLS, &id Utiishfandeatsurant byfwasing agents,
t hi ckening agents, solubilizers, disintegrating agents, binders,

| ubri cantpoaatthoryiatdEdin wibtht vawi aye ddd i tciotey dffgnagessary fgkhdwed or

maski ng taste and/or snell, surfactants,
by using known methods for preparations which have been fully
established already. For example, the above-mentioned
compositions may be used, for example, in admixture with
excipients, pH adjusting agents, refreshing agents, suspending
agents, diluting agents, anti-foaming agents, thickening
agents, solubilizers, disintegrating agents, binders,
lubricants, antioxidants, coating agents, coloring agents,
agents for masking taste and/or smell, surfactants,
plasticizers or perfumes.

Examples of the above-mentioned excipients are sugar
alcohol such as D-sorbitol, D-mannitol and xylitol, saccharide
such as glucose, sucrose, lactose and fructose, crystalline
cellulose, carmellose sodium, calcium hydrogen phosphate,
wheat starch, rice starch, corn starch, potato starch, dextrin,
B-cyclodextrin, light silicic acid anhydride, titanium oxide
and magnesium aluminium metasilicate.

Examples of the above-mentioned pH adjusting agents are
citric acid, malic acid, sodium hydrogen phosphate and
dipotassium hydrogen phosphate.

Examples of the above-mentioned refreshing agents are

l-menthol and peppermint solution.



pl asticizers or perfunes. Exanples of the above-nentioned excipients are
sugar al cohol such as D-sorbitol, D mannitol and xylitol, saccharide such
as glucose, sucrose, |lactose and fructpse, crystalline cellulose,
carnel | ose sodi um cal ci um hydrogen phosphate, wheat starch, rice starch
corn starch, potato starch, dextrin, (3-cyclodextrin, light silicic acid
anhydri de, titanium oxide and nmagnesium alum nium netasilicate. Exanples of
t he above-nentioned pH adjusting agents are <citric acid, malic acid, sodium

hydrogen phosphatanpiéls 6f pPhassbutehydhegeneahesppahaingxagenes efret he
above-nentioned refreshing agents are 1-nenthol and pepperm nt solution. 11
Exanpl es kéolie, abavee htnoseonediamspeadithgnagemt, smatbylaellilmlosar @eld ose
sodi um xanthan gum nethylcellul ose and tragacanth. Exanples of the

above- nent¥agedadthut i ng agents are pure water, ethanol, plant oil and

ermul sifier. Exanples.of the above-nentioned anLifo%g%ngggents are di met hyl

pol ysi | oxane antMP1edPiakberdReysgreyehened &dmh h& 2EDHPEFent i oned

t hi ckeners_are xapt han,gu ragacanth, nethylcel|lul ose and dextrin.
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agents are | ow substituted hydroxypropyl cellulose, carboxynethyl
cel | ul oseaggméehyn pelgstabrahkoaadsedilidonhudiaxypmeny agent.

Examples of the above-mentioned thickeners are xanthan
gum, tragacanth, methylcellulose and dextrin.

Examples of the above-mentioned solubilizers are ethanol,
sucrose fatty acid ester and Macrogol.

Examples of the above-mentioned disintegrating agents
are low-substituted hydroxypropyl cellulose, carboxymethyl
cellulose calcium, croscarmellose sodium, hydroxypropyl
starch and a-starch.

Examples of the above-mentioned binders are methyl
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose, polyvinylpyrrolidone, gelatin, gum arabic aeaeia;
ethylcellulose, polyvinyl alcohol, pullulan, a-starch, agar,
tragacanth, sodium alginate and propylene glycol alginate.

Examples of the above-mentioned lubricants are stearic
acid, magnesium stearate, calcium stearate, polyoxyl stearate,
cetanol, talc, hydrogenated oil, sucrose fatty acid ester,
dimethyl polysiloxane, beeswax and bleached beeswax.

Examples of the above-mentioned antioxidants are
dibutylhydroxytoluene (BHT) , propyl gallate,
butylhydroxyanisole (BHA), tocopherol, ascorbic acid and

citric acid.

Examples of the above-mentioned coating agents are



starch and a-starch. Exanples of the above-nentioned binders are nethyl
cel I ul ose, hydroxypropyl cellul ose, hydroxypropyl nethyl cellul ose,

pol yvinyl pyrrolidone, gelatin, gum arabic acacia, ethylcellulose, polyvinyl
al cohol, pullulan, a-starch, agar, tragacanth, sodium al gi nate and

propyl ene glycol al ginate. Exanples of the above-nentioned |ubricants are
stearic acid, magnesium stearate, calcium stearate, polyoxyl stearate,
cetanol, talc, hydrogenated oil, sucrose fatty acid ester, dinethyl

pol ysi | ohsndarodsgeawpy 1an theihgdciedd dlessiyax hyldramypsomfl t hee HhoMeseéent | oned
antioxidants are dibutyl hydroxytol uene (BHT), propyl gallate,

but yl hy dmesthadiced!laloBlds) , etbypheldhilogecor biydrexyipuopylci tmétthykt d.
Exanpl es of _the above-nentioned coating agents are 12 hydrodxypropyl

net hyl celQedildd@sen\riridAr ohy | PEXArPEYBERPY L nPefhvderldudose a¢gtak? | ul ose,
hyd |, methyl - cel | ul t hal at e, . hyd |. met hyl cel ] ul
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of the above-nentioned coloring agents are extract of turnmeric (Curcunma
| onga), mulzefinatie), metdacnldx daciand caddiyerea ,SolpdlwninFiaceteise of t he
above-nmenti oned maski ng agents for taste

diethylaminoacetate and shellac.

Examples of the above-mentioned coloring agents are
extract of turmeric (Curcuma longa), riboflavin, titanium oxide
and carotene solution.

Examples of the above-mentioned masking agents for taste
and/or smell are fructose, D-sorbitol, glucose, saccharin
sodium, simple syrup, sucrose, honeybee, sweet hydrangea,
licorice root, citric acid, adipic acid, ascorbic acid, orange
0il, tincture of dried orange peel, fennel o0il, peppermint and
menthol.

Examples of the above-mentioned surfactants are
polyoxyethylene hydrogenated castor oil, glycerol
monostearate, sorbitan monostearate, sorbitan monolaurate,
polyoxyethylene polyoxypropylene, polysorbate, sodium lauryl
sulphate, Macrogol and sucrose fatty acid ester.

Examples of +the above-mentioned plasticizers are
triethyl citrate, polyethylene glycol, triacetin and cetanol.

Examples of the above-mentioned perfumes are natural
perfume such as animal perfume or plant perfume; isolated
perfume; and synthetic perfume such as totally synthesized
perfume.

Amount of proanthocyanidin in the preparation is usually



and/or snell are fructose, D-sorbitol, glucose, saccharin sodium sinple
syrup, sucrose, honeybee, sweet hydrangea, |licorice root, citric acid,

adi pic acid, ascorbic acid, orange oiil3 tincture of dried orange peel,
fennel oil, peppermnt and nenthol. Exanples of the above-nentioned
surfactants are pol yoxyet hyl ene hydrogenated castor oil, glycerol

nonost earate, sorbitan nonostearate, sorbitan nonol aurate, pol yoxyethyl ene
pol yoxypropyl ene, pol ysorbate, sodium |l auryl sul phate, Mcrogol and sucrose
fatty aci dbeater toExesTplyese Djht ke ,abpyte FRBLY Orasbyd asté aiozebs wasightt ri et hyl
citrate, polyethylene glycol, triacetin and cetanol. Exanples of the

above- nentoohbd wheolenpsxeparahabural perfunme such as ani nal perfune or plant
perfume; isolated perfume; and synthetic perfume such as totally
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usual | 13, about .to 80%Db ight or,. preferably, about 2 t¢o 40%b
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food such as bread, chewi ng gum cookie, chocolate and cereal, food in a
formof |afarlaaeam Folgel So6d sash add beeadr eathewiatylr juAnd dodKie ,and

beverage such as juice, coffee, cocoa, green tea, oolong tea and tea. It is
al so chocolate and cereal, food in a form of jam, cream or gel such
as jam, ice cream, yogurt and jelly and beverage such as juice,
coffee, cocoa, green tea, oolong tea and tea. It is also
possible to compound with seasonings, food additives, etc.
Although the dose of +the agent for 1improving
physiological motor functions according to the present
invention varies depending upon its type and dosage form and
also upon age, body weight, symptom to be applied or state of
a patient or a person who ingests it, it is recommended in the
case of, for example, an oral preparation, to administer about
1 to 500 mg or, preferably, about 3 to 200 mg at a time for several
times a day to an adult. When it is ingested as a health food,
there is no problem even if the same dose as in the case of oral
preparation is ingested because there is no anxiety of side
effect. Although the ingesting timing is not particularly set
out, higher effect can be expected particularly when it is
ingested within one hour before and after the physical exercise.
Hereinafter, the present invention will be illustrated
in detail by taking an extract of pine bark of French seaside
containing abundant OPC as an example although the present

invention is not limited thereto.



possi ble to conpound with seasonings, food additives, etc. Al though the dose
of the agent for inproving physiological notor functions according to the
present invention varies depending upaen its type and dosage formand also
upon age, body weight, synptomto be applied or state of a patient or a
person who ingests it, it is reconmended in the case of, for exanple, an
oral preparation, to admnister about 1 to 500 ng or, preferably, about 3
to 200 ng at a tine for several tinmes a day to an adult. Wien it is

i ngest ed EAMPIRdl th food, there is no problemeven if the sane dose as in
the case of oral preparation is ingested because there is no anxiety of
side effect. Manwdagturiee ofnJadtlie¥$ tining is not particularly set out,
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| ess than 40% by wei ght of proanthocyanidin (not |ess than 20% by wei ght as
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crystalline cellul ose, 66%by weight of |actose, 3% by weight of sucrose
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of silicon dioxide were compounded (a test food).

COMPARATIVE EXAMPLE
As a placebo food, a product where crystalline cellulose
was compounded instead of the extract of pine bark of French

seaside was manufactured (a comparative food).

EXAMPLE 2

FRAP activity test and antioxidant evaluation test using
rats

Male rats of Wistar strain (9 weeks age) were fasted for
one night, a pine bark extract mentioned in Example 1 or vitamin
C was compulsorily administered via oral route, and blood was
collected from tail vein from time to time to prepare plasma
samples. FRAP value of the plasma sample was measured by a
method of Benzie (Benzie, I. F. F. and Strain, J. J., Anal.
Biochem., 1996, Volume 239, pages 70 to 76) and its changes with
a lapse of time were traced as an index for antioxidant activity
in blood.

The plasma sample (10 uL) was added to 990 pL of FRAP

reagent containing 20 mM of FeCl; followed by being allowed to



COMPARATI VE EXAMPLE As a pl acebo food, a product where crystalline cellul ose
was conpounded instead of the extract of pine bark of French seaside was
manuf actured (a conparative food). EXAMPLE 2 FRAP activity test and

anti oxi dant evaluation test using rats Male rats of Wstar strain (9 weeks
age) were fasted for one night, a pine bark extract nmentioned in Exanple 1
or vitamn C was conpulsorily adm nistered via oral route, and bl ood was
collected fromtail vein fromtine to tinme to prepare plasnma sanples. FRAP

val ue of &Pgnal @6y tarRie 4aSnTRASYr £ WhangdBt NP d o Riide dtBehzi e, |.
F. F. and Strain, J. J., Anal. Biochem, 1996, Volunme 239, pages 70 to 76)

and its chmngesemmehsuaeﬂapsﬁhcfsamﬂnomeretLpacwdsasoadupme@xusgng a
antioxidant_activity in blood. The plasnma sanple 510 L) was added to 990 RL
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changes in sor bance brati val ues was prepared. As

a result, ;i &ag\’aﬁoﬁﬂlﬁﬁxé@atwhé’mﬁt@xet BQnB' BarRaskt 8xtt a@ésV@@ H‘?/dﬁ:g or
nore, the FRAP value in blood increased after 60 to 120 m nutes romthe
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val ues increased to about 10- and about 20% after
from the administration and, when the pine bark extract was 100
mg/kg, the FRAP values increased to about 10% and about 20% after
30 to 60 minutes and 90 to 120 minutes from the administration,
respectively (Fig. 1). Incidentally, an increase in the FRAP
value was also observed by administration of 100 mg/kg of
vitamin C, and when the concentration was same, administration

of the pine bark extract

gave quicker increase in the FRAP value.

EXAMPLE 3

Effect to physical exercise training of aged people

An up and down exercise training using a stepping stand
was carried out for one week by 26 test subjects of 70 to 86
years age. The subjects were divided into two groups of a group
for ingesting the sample and another group for ingesting a
placebo and, from the starting day of the training, two tablets
of the tablets mentioned in Example 1 (test food) were ingested
per day to the sample group while two tablets of the comparative
food mentioned in Comparative Example were ingested per day to
the placebo group. Blood was collected from the subjects on
the starting day and the final day of the training and, as an

index for the fatigue, changes in lactate dehydrogenase (LDH)



30 to 60 mnutes and 90 to 120 m nutes fromthe adm nistration,

respectively (Fig. 1). Incidentally, an increase in the FRAP value was al so
observed by admi nistration of 100 ng/kg of vitamn C, and when the
concentration was sane, admnistration of the pine bark extract gave

qui cker increase in the FRAP val ue. EXAMPLE 3 Effect to physical exercise
training of aged people An up and down exercise training using a stepping
stand was carried out for one week by 26 test subjects of 70 to 86 years
age. Theisuplesig ver ¢hegi viathede groupvangr dunphef pd agredag grfarp iwegesti ng t he
sanpl e and anothermgroup for ingesting a placebo and, fromthe starting day
of the t CoMRAAGA-t WOStaBIESdt .off $henifbrant miafR 1onEBH v ahgsi®wred (t est
food) were |ngested er da Q.the sanple group while two tabl ets of the
conpar at P'&‘ewgo%ba%lh‘gi%{ﬁlﬁﬁlé&np%aﬁ?‘%es 19 Wte 3 hEEStEY ¥ day to

t he pl acg}ég ghﬁggeglgle%ogFgﬁs QSI | ected fromthe subjects on the starting
I e f

day and the ay o dining and, as an index for the fatigue,
changes in | actate dehydrogenase (LDH) 16 in plasma in the sanple group and
in the placebo group were conpared. As a result, a significant rise in LDH
was obserxasiprien 4t he pl acebo group while, in the sanple group, a rise in LDH
was suppressed (Fig. 2). EXAMPLE 4 An up-and-down exercise training using a
st eppi ng st andAnwas- &ad f dewn axrerfaise 2 reciekingyusihgt asstspbhjegtstaid 70 or
ol der age. The subjects were divided into two groups of a group for

was carried out for 12 weeks by 25 test subjects of 70 or older

age. The subjects were divided into two groups of a group for

ingesting the sample and another group for ingesting nothing

and, from the starting day of the training, two tablets of the

tablets mentioned in Example 1 (test food) were ingested per

day to the sample group. Blood was collected from the subjects

on the starting day and the final day of the training and, as

an index for muscular fatigue, myoglobin and 1ipid peroxide in

serum of each group were measured. As aresult, it was confirmed

that, by ingestion of the sample, a rise in myoglobin was

suppressed and lipid peroxide lowered. (Fig. 3).

EXAMPLE 5

Effect on physiological motor functions in a training of
long-distance runners

A double blind crossover test was carried out in such a
manner that each 4 tablets of the tablets mentioned in Example
1 (test food) and the comparative food mentioned in Comparative
Example as a placebo were administered per day for seven days
to 12 male long-distance runners as subjects to be tested. The
subjects were subjected to the same training during the period

for ingesting the test food and the period for ingesting the



I ngesting the sanple and another group for ingesting nothing and, fromthe
starting day of the training, two tablets of the tablets nmentioned in
Exanple 1 (test food) were ingested per7 day to the sanple group. Blood was
collected fromthe subjects on the starting day and the final day of the
training and, as an index for nuscular fatigue, nyoglobin and lipid
peroxide in serum of each group were neasured. As a result, it was
confirmed that, by ingestion of the sanple, a rise in nyogl obin was

suppr essedompdrhtpird fRsdEodesdvawaass ddatly and),. béd M laln d5a £ é £ acthosRe
physi ol ogi cal notor functions in a training of |ong-distance runners A
doubl e bIPﬂdiodesisepdtEsstaawecarpbgdi@dtOBN such a nmanner that each 4
tablets of the tablets nentioned in Exanp test food) and the
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adm ni stere g é for seven ?g%g éf mal e | ong- dlsta(ggﬁ%unners as
subj ects BBALETERELBINCTHREIAE R L RIS SR ??ﬁqﬁf M&344%hi ng
during thgepgni MlndPlcdNIPddIG e ! AE0R%-E08 L N DPEAOE 1A di0est i ng

the 17 conparative for seven days ‘each and fore an ose

periods, BbROGhLR§EE WEFSr& A Td F tIH théspéﬂlbﬁgefofroin&@@tiéﬁ'cQEJGahel actate
dehydrogenase (L and creatinine kinase (CP I n plasma were neasured by

means of campaeahewecabolll ow@h t¥sd cahér hAana, rasuéf comwpléeioh Ff note CPK
changed before and after the periods for ingestion of the conparative food.
On t he ot herihdndomaf ingegbhphetdfontheé ttest peeddd bothi Agdst and &PK he test

food, both LDH and CPK
significantly lowered as compared with the stage before the

ingestion (Fig. 4).

In addition, as an index for muscular fatigue, the maximum
overload exercise was conducted on the last day of each period
and lactic acid concentrations in blood before and after that
were periodically measured. The result was that, with regard
to the lactic acid value in blood at the rest stage before an
exercise load, there was no difference between the two periods
while, from after 2 to 15 minutes from the exercise where a rise
in lactic acid value was observed, significantly low values were
observed in the ingestion of the test food as compared with the
ingestion of the comparative food (Fig. 5).

During the test period, the test food and the comparative
food were given to each of the test subjects on a blind base
by a crossover means and the test was carried out in such a manner
that even the measuring person was not advised which tablet was
ingested by each test subject. Still, both test subjects and
measuring person could correctly make a good guess for the

period of being ingested with the test food.

INDUSTRIAL APPLICABILITY



significantly |owered as conpared with the stage before the ingestion (Fig.
4). In addition, as an index for nuscul ar fatigue, the maxi num overl oad
exerci se was conducted on the | ast daygdof each period and lactic acid
concentrations in blood before and after that were periodically neasured.
The result was that, with regard to the lactic acid value in blood at the
rest stage before an exercise |load, there was no difference between the two
periods while, fromafter 2 to 15 mnutes fromthe exercise where a rise
in lactic aci dThel cempesibberrofedhesppaséntantvent oom iasl usefudras abser ved
in the ingestion of the test food as conpared with the ingestion of the
conpar at Agentod@r( Frgvesfinguandginpeoyilyg e i tatigye insthidveedk t he
conparative food were given to each of the test subjects on a blind base
by a crodB6veri$fean® a]r%c?"rf’e pedd Wluer HPen (ﬂ.ﬂyﬁ#@ucﬁxﬁrﬁﬁﬁﬁermthat

even the asurin [ was_n advi,sed whi ch tabl et s, .ngested by each
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the rise in lactic acid val ue upon physical exercise is suppressed whereby
nmuscul ar £fbatli foe preveditdet and doptoresent eferfatigues made easy, and
particularly as an agent for prevention and inprovenent of nuscul ar
fatigue, and as a health food for prevention and inprovenent of fatigue.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows periodical changes of FRAP values in rats
to which the pine bark extract was administered. In the drawing,
® is a group to which 20 mg/kg of the pine bark extract was
administered, B is a group to which 50 mg/kg of the pine bark
extract was administered, A is a group to which 100 mg/kg of
the pine bark extract was administered and O is a group to which
100 mg/kg of vitamin C was administered.

Fig. 2 shows an influence of ingestion of the pine bark
extract on a rise of lactate dehydrogenase in plasma upon a
training for one week.

Fig. 3 shows an influence of ingestion of the pine bark
extract on rises of myoglobin and lipid peroxide in serum upon
a training for 12 weeks.

Fig. 4 shows an influence of ingestion of the pine bark
extract on lactate dehydrogenase (LDH) and creatinine kinase
(CPK) in plasma in long-distance runners.

Fig. 5 shows an influence of ingestion of the pine bark
extract on a rise of lactic acid value in blood in long-distance
runners. An abscissa shows elapse of time after starting the

exercise load. In the drawing, B is a group ingesting the test



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows periodi cal changes of FRAP
values in rats to which the pine bark extract was adm nistered. In the
drawi ng, is a group to which 20 ng/ kg of the pine bark extract was

adm nistered, ™~ is a group to which 50 ng/ kg of the pine bark extract was
adm nistered, Ais a group to which 100 ng/kg of the pine bark extract was
adm nistered and Ois a group to which 100 ng/kg of vitamn C was

adm nistered. Fig. 2 shows an influence of ingestion of the pine bark
extract ofoadrdi® dfid acgpdep delyubagrnase tompasativepPRsod. t4 ghbivag for
one week. Fig. 3 shows an influence of ingestion of the pine bark extract
on rises afsta/ogtobial nd ldngifd qeavtodiidd eirenser ont upohd f1t thiengngupor 12
weeks. Fig. 4 shows an influence of ingestion of the pine bark extract on
| act at e dERGEFbHRAakRe (COMP2RARLIER BPPAI ARAKFhaSROVECPKFtRR1FEASRE VN

| ong-di stapce, runners..FLg. 5 sho n_ i nfluepce of ingestion,of e pine
bar & ext PAgREHCATF  abFbPrPRER B RcPObarhb PRenPBBHDY IPEAGL00s thrce
runners. i el apse of tine after starting the exercise |oad.
In the dréﬁ?ﬁ%ﬁgkf?g gggggup ingesting the test 19 food and 0 is a group

i ngesting the conparative food. * shows a statistically significant
difference p < 0.05 for the group ingesting the conparative food and **

shows a statistically significant difference p < 0.01 for the group
ingesting the conparative food. 20



CLAIM5 1. A nmethod for reducing nuscul ar fatigue, conprising adm nistering
proant hocyanidin to human being in an anount effective to reduce muscul ar
fatigue. 2. A nmethod for reducing nuscular fatigue, conprising

adm nistering a health food contai ning proanthocyanidin as an effective

i ngredient to human being. 3. The nethod for reduci ng nuscul ar fatigue
according to claim2, wherein the health food is a food or beverage
selected fromthe group consisting of a solid food, a gel-fornmed food and a
beverage. 4. The nethod for reducing nmuscul ar fatigue according to claim 3,
wherein the beverage is a refreshing b verage or a tea beverage. 5. The

met hod for reducing nuscular fatigue according to claiml, wherein the
proant hocyanidin is contained in a formof tablet, pill, capsule, granule,
powder, diluted powder or liquid. 6.CFAéMAet hod for reducing nuscul ar
fatigue according to claim?2, wherein the proanthocyanidin is contained in
a formof tablet, pill, capsule, granule, powder, diluted powder or I|iquid.

21 7. The method for reducgi ng nmuscul ar fatigue according to claim1,
wher ei n pr oant hocyafi di ﬁ“eitg‘oéﬁ ract® qlgkgd f oM Pl barié g erhe

et hod f oredr@aucding MEGUH it fratlg e 0 a3 eQIcdiaRddi e &odintimhn WREMRY Nin
proant hocyanidin is an
an amount effective to reduce muscular fatigue.

2. A method for reducing muscular fatique,
comprising administering a health food containing

proanthocyanidin as an effective ingredient to human being.

3. The method for reducing muscular fatigue
according to claim 2, wherein the health food is a food or
beverage selected from the group consisting of a solid

food, a gel-formed food and a beverage.

4. The method for reducing muscular fatigue
according to claim 3, wherein the beverage is a refreshing

beverage or a tea beverage.

5. The method for reducing muscular fatique
according to claim 1, wherein the proanthocyanidin is
contained in a form of tablet, pill, capsule, granule,

powder, diluted powder or liquid.

6. The method for reducing muscular fatigue
according to <claim 2, wherein the proanthocyanidin 1is
contained in a form of tablet, pill, capsule, granule,

powder, diluted powder or liquid.



ol i gonmeri c proanthocyanidin. 9. The nethod for reducing nuscul ar fatigue
according to claim2, wherein proanthocyanidin is an extract derived from
pi ne bark. 10. The nmethod for reducing nuscular fatigue according to claim
2, wherein proanthocyanidin is an oligomeric proanthocyanidin. 11. A use of
proant hocyani din for the manufacture of a nedicine which reduces nuscul ar
fatigue. 12. A use of proanthocyanidin for the manufacture of a health food
for reduction of nuscular fatigue. 13. The use according to claim 12,
wherein the health food is a food or beverage selected fromthe group
consisting of a solid food, a gel-forne@lfood and a beverage. 14. The use
according to claim 13, wherein the beverage is a refreshing beverage or a
tea beverage. 22 15. The use according to claim1l, wherein the

proant hocyani din, i s gant aimechdd a far m ekdhabhgt . Rukbulacapsebei g anul e,
powder, diluted powder or liquid. 16. The use according to pla|n1i%, wher ei n
the proantheey@mdi ntds ebat@i néd i Khar¢srm pfoambhetyapidin  Eapsate,

granul e, pg%g?gCtﬂ%#ﬁgf?hffﬁﬁﬁﬁpfﬁe'ﬂéyﬁ-d' 17. The use according to claim

11, wherein proant hocyani S an extract derived frompine bark. 18. The
use according to claim 11, wherein proanthocyanidin is an oligoneric

r oant hocyani di p.
P y Q. The method for reducing muscular fatigue
according to «claim 1, wherein proanthocyanidin 1is an

oligomeric proanthocyanidin.

9. The method for reducing muscular fatigue
according to «c¢laim 2, wherein proanthocyanidin is an

extract derived from pine bark.

10. The method for reducing muscular fatique
according to claim 2, wherein proanthocyanidin 1is an

oligomeric proanthocyanidin.

11. A use of proanthocyanidin for the manufacture

of a medicine which reduces muscular fatigue.

12. A use of proanthocyanidin for the manufacture of

a health food for reduction of muscular fatigue.

13. The use according to claim 12, wherein the health
food 1s a food or Dbeverage selected from the group
consisting of a solid food, a gel-formed food and a

beverage.

14. The use according to c¢laim 13, wherein the

beverage is a refreshing beverage or a tea beverage.



19. The use according claim 12, wherein proanthocyanidin is an extract
derived from pine bark. 20. The use according to claim 12, wherein
proant hocyanidin is an oligoneric proanthocyanidin. 21. The nethod for

reduci ng nuscul ar fatigue according to claim1, wherein lactic acid buil dup

upon physical exercise is reduced. 22. The nmethod for reducing nuscul ar

fatigue according to claim2, wherein lactic acid buildup upon

physi cal

exercise is reduced.

22

15. The use according to claim 11, wherein the
proanthocyanidin is contained in a form of tablet, pill,

capsule, granule, powder, diluted powder or liquid.

16. The use according to claim 12, wherein the
proanthocyanidin is contained in a form of tablet, pill,

capsule, granule, powder, diluted powder or liquid.

17. The use according to claim 11, wherein

proanthocyanidin is an extract derived from pine bark.

18. The use according to claim 11, wherein

proanthocyanidin is an oligomeric proanthocyanidin.

19. The use according claim 12, wherein

proanthocyanidin is an extract derived from pine bark.

20. The  use according to claim 12, wherein

proanthocyanidin is an oligomeric proanthocyanidin.

21. The method for reducing muscular fatigue
according to claim 1, wherein lactic acid buildup upon

physical exercise is reduced.

22. The method for reducing muscular fatigue
according to claim 2, wherein lactic acid buildup upon

physical exercise is reduced.



