1 DESCRI PTI ON AN AGENT FOR | MPROVI NG PHYSI OLOG CAL MOTOR FUNCTI ONS TECHNI CAL
FI ELD The present invention relates to a conposition containing

proant hocyani din as an effective ingregdient and acts on inprovenent of
physi ol ogi cal notor functions or, in other words, to an agent for inproving
physi ol ogi cal notor functions. Mre particularly, the present invention
relates to an agent for preventing and inproving the fatigue in which

i ncrease of lactic acid value upon physical exercise is suppressed whereby
muscul ar fatigue is reduced and cgpcRLEpBOoEXeEr ci se i s nade easy or
particularly to an agent for prevention and inprovenent of nuscul ar
fatigue, and to a health food for prevention and inprovenent of fatigue.
BACKGROUND ART Proant hocyanidin is a kind of polyphenols contained in

pl ants and ha¥ B&ENTK HORN IMERONHGy RHYSTOLYGTICALL MOTORUEWNET TOMH i oxi dant
action (Non-Patent Docunent 1 and Non-Patent Docunent 2). Wth regard to
the action of proanthocyanidin, an activity of elimnation of superoxide

radicals,ﬂﬁégﬁﬁggE ¢§ﬁﬁ%ted and its synergistic action with vitam n C having
an anti oxT t as been reported (Non-Patent Docunent 1). In
Ce oot o aver o FOPERLRC AIEITUCA rpRbt O s L pRiaRat conghigplolor
Docunent ghoad f¥escfad fdin DagUuneit olorRagchi , iPgretiiaht, i eelt@gdYen 2
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 nmale 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

to conducio@pprenind € 49 Aigudqws 187 & mgnprovenent of aerobic worKking
ability and enhancenent of nuscle power for a purpose of prevention of

bei ng bedri dden Namd Paifeontp tDoaun@n tg@gd hemidrt , Haweteal .|, fLphgs$cinl , exerci se
is started suddenly, there is a problemthat disintegration of nuscle

cel | s andHAciauneatf Yuragsd Pilcdast®®¥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 éﬂé?dﬁﬁjdﬁﬂlﬁﬁifﬁVEﬁ¥¥bﬁ“”pose of enhancenent of nuscul ar power

and stamna wever, en ‘an — excessive burden is applied to nuscle

tissues, SARHLEMSUWD SBE SorHEs WarTHRtINHa@wk di sintegration of nuscle
cells whereby continuance of physical exercise becones difficult or

unexpected troulgetiy Miienan | inefdeset anmaka enfta tAkysittilar Exgoed se
effective, it is inportant that burden to nmuscle cells and nuscle tissues

i s reducdeealth tinatepayptiyesdrexdhEmzeipsa toomtammporelgprddesisedf oaged 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 Dbecomes 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 for inproving physiological notor
functions and, nore particularly, to provide an agent for prevention and

i nprovenent of fatigue, especially an agent for prevention and inprovenent
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 intengie/RhsldBRS,. I BRG RSty of AheSPL o6 88t ik calta\er 18 itlol PReeh @& obl ens
with a presunption that suppression of peroxidation disorder of mnuscle

cel | s el iarnpaté scanpo s e fwbdichone dyced ysincale eXerussle aerd lal caused
contributes in continuance of training and, as a result, they have

conf i r medP¥ RRYSiGREreIRBREEHOTahP RN HaVORGSa pBVRIeMN foaNTREQ WM act i on

is ingested, nuscul ar. damage in the initial stage of physical exercise and
ber oxi datTIDiF HHLREARAT aFPEPT [HELSLITHF 1 BPTa IR ¢ BRACAFE Ped¥ced Sher eupon
conduct i . ont i 4o ' exercise. | s¥e And; e

achi ev_edri%cf?eldpe?e%eﬁdl nvg?lpglsé%%l hé:eA%_reledggrn_ [ n?/lgﬁtclyfon re %?ée(’s to the
fol | oW NGsspedildl ANaR9EGént FHor BREQUhREoRMYSE AnRiRRAIMHY OF hudtel1 LS  whi ch
is characterized in containing proanthocyanidin as an effective ingredient;
(2) The agetitgdeor dnipraotiendd thhysbal 6gircpretehoiohuacti Dsrovenenticg 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 nmuscular fatigue is prevented and inproved; (4) A health
food for prevention and inprovenent ofq fatigue which is characterized in
cont ai ni ng proant hocyanidin as an effective ingredient; (5) The health food
for prevention and inprovenent of fatigue according to the above (4),
wherein the health food is a solid food, a gel-forned food or a beverage;
(6) The health food for prevention and i nprovenent of fatigue according to

the aboveaddyrdihipr ebn tHe BBYOEAJEL) S @heiefiheShis@uheyerags gule aidea
beverage; (7) The agent for inproving physiological notor functions

accor di ngprevdriedEove indprowderein the agent is used in the form of
tablet, pill, capsule, granule, powder, diluted powders or liquid; (8) The
heal th food forl4dr évehepdihad@oonpiuy ePieeyedtioR gangudmpasiemians tof t he

above (4 wherein.the health food is. ,used in .the formof tablef, pill,
el e e e R a O AR SopEALhang PL A TSRt or

i mprovi ngésorynsie%togjtclq}e er%%%é%j ons according to the above (1), wherein

proant hocyanidinis an ived from pine bark; (10) The agent for
i nprovi ng physi(@))oGiHealh P £JdH IO ARGH BNGA® iderSRNEn £ 1gs Wherein

proant hocyanidin 1is an oligoneric proanthocyanidin; (11) The health food
for prevefdtizyueaadcotdineeidnth®@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 nprovenment of 5 fatigue according to 4 he 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

mot or  f unodd s RELIAinY tioo theeaBbove (4 13)whabheiRi pird & tlseyasia i event ed
and i nproved; (15) The nethod for inproving physiological notor functions
accor di ngig arnt el igmner {d Proamitereyanidiscul ar fatigue s prevented and

i nproved; (16) A nmethod for preventing and inproving fatigue characteri zed
in that a heal {Thef BEESEBAtHIVRHL O é&ﬁﬁh@@yﬁgf@tﬁs tos the £9Fkewines.

ingredient is ad nlst red_to hunman bein (17) The nmethod_for preventing
and i nproving ?’é’(f]c%?’allﬁ'é)rtoé’llnﬁep}%b%’vfel%%%‘)’al “Wf&ref‘h“cfﬁg Ofgal t h food

prevent | i a%a@&mfzoeﬁtfhnft%%?%rgggg%@% SR a W Rantg RSt Sa PR, (e
bever age desirfy; refreshing beverage or a tea beverage (19) The met hod for
i nprovi ng physiol ogical notor functions according to the above (13),
wherein there i(34)sethea hothodf fiabl eémprpivliihg capgslielogiaaul emopemder,
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 is 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

liquid:



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 |liguid; 6 (21) The method 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 nprovi ng physiol ogical notor functions according to the above (13),
wherei n proant hocyanidin is an oligoneric proanthocyanidin; (23) The nethod

for preventing @nd i FREOVHEEhbAL ife iaperdinRd pAyERE1889¥81( Ifdtomherein
proant hocyanidin is an extract derived from pine gar k; and (24) The net hod
for prevehindi@amsacopiraingdtd ahe g veatTd) (iwhg ried nt preo @btivecyd®) dimher ei n
proant hocyanidin is an oligoneric proanthocyanidin. The present invention
still furishen rettatast tdenieed fiofdrowings . bdi¥6) A use of proant hocyanidin for
the manufacture of a nedicine_which inproves physiological notor functions;
(26) The use addddi Afet dmeRROAhARF (2BPToviiRgr ePRYFAPLGEECLs PPEYENt ed and
n_nuscul ar

[ np_roved_;fénﬂ ic)Tnhe use g%ortdc; g% Fa the( g\?gveh%ZEé). V\]/_herej_éh (
fatigue i's preveht 8G°8ha M Hproved; 2 %2s) s PSF SIPRFI ALY §h3H3r t he
manuf act uye of c?iié‘tﬁﬁéffb f%ﬁﬂb&;ﬁ/ﬁﬁd?” and i nprovenent 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 arefreshing 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 1is used a form of
tablet, pill, capsule, granule, powder, diluted powder or liquid; (33) The

use accordi ng t@2)hehaba¥e §4265¢rdhgred rthepadarRicheegani Wdherésnathexé r act
derived from pine bark; (34) The use according to the above (25), wherein
proant hochansed as fagmolafgoreblet prpadihocpasiudien; q38julkhe peedeccor di ng
to the above (28), wherein _proanthocyanidin is an extract derived from bark
of pine; da]rﬂdlte(@a)owﬁ%r L%lé BEEH¥Hi ng to the above (28), wherein

proanthocyanld oneri c_proanthoc n|d| EFF OF THE ] NVENTI ON
The conp05|t|o tﬁﬁ pr Senf© FﬂggﬁPgon ¢a §uﬁﬂ%§§§ 4E§I ri'REYH P acti c

aci d_ vaI C;:ggy C@l ejggeraq{ ﬁ%%en new%tfﬁw I@é‘lc{)ﬁﬁectlve

physi cal exerC|se easy. speC|a ysical ‘exercise is started,

load to nuscl e (t3g9sughe %Meab&ora@hga% kﬁealéwo@@d(ztsher eféLeif €el i ng
of fatigue increases and that is apt to disturb the continued physi cal

exer ci se.pridentdonpasiidion iof drheo Jprgessadtic rpssEn tiodyssn adin advant age t hat
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 QUT 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 igiventi on 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, dinmer to tetramer where flavan-3-ol and/or
flavane-3,4-diol are/is constituting unit(s). Arong the proanthocyanidin, a

condensatdrd), pRbYEEpre®eradly,degnke € pekyARerzathedie of 12vim-F-ghere
flavan-3-ol and/or flavane-3,4-diol are/is constituting unit(s) is called
OoPC (oIiQﬂﬂwnﬁ(fkﬁﬂﬁn&+ﬁmAﬁﬂﬁqﬁr@reKIES¢snatpbmbimgluaht(sXLdamnongubstance
(refer to Japanese Patent Publication 3-7232 B) and is abundantly contained
in Ieave§ﬂ§hdHE@WE§QﬂYQﬂ¥9ﬂﬂy angordgasatdpnspedymer RaUing. a e HEES0r @

f t. d bar k t,
Zpﬁﬁéolcfﬂt §fcon Bt %éggng ( oblﬂPgnSsﬁﬁéﬁﬁcagfﬁ.an %mﬁg @“@nu ci ni um
viti si daggy)y, ydiepeyr rc%’jioi LT Y né"c’lg{;ﬁg?n %E‘Egﬁ&“ﬁl@atca , bl ack

soybean, cacao, et’c. een nown I'S CO al ne In cola

nut of V\é(%tlﬂdméaai@@@oramo@ alhaham O(f)PEe:LréJa pBGetBul SYPSsRIEgn i ch is
not produced 1n human body. th regard to proant hocyanidin contained in the

agent farubgfamms Maefleysitol dgpand s amaterd tireibldrat iRinc 3-g23khB) ai@sent
invention, there is no limtation at all for the source of the material or
utilizi ngspabundmidraceontdimeddirhbddavepand piagsnet Iddntst endofinds
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 Pubt iagaék OFaSt iXg heBndOf rom pXld BatkNR Mt hashfi@rap] Be hark (R W
Hem ngway, et al. , Phytochem stry, 1983, Volune 22, pages 275 to 281) ) or

a met hod Plsytmdlemidteres 4.9 8Br,0d0l we 24 gagepr 2parted283 ) dbmve methoda form
of liquid or sem-solid and, when an extracting solvent is renoved
t her ef r or§ WY 2K TERRTSER hod such as evaporation in vacuo, spray drying or

freeze drying, the product per se nm e used as_ a . .
pr oant hocgan?dipﬁmqﬁq{&%eﬁﬁpﬁéﬁg Bt ag’r";}’esﬁﬁs]trhﬁc%‘?rm eér 1+ tfer

buri {1 catd on. .A0_0Bh 861 SaN e agNLeYed iy, AAaRL T 08,0k KNOMLBYLATYi NG

means such aS col unm chromdt ography an co current di's I on.

Proant hocyad & orh Byt R&rAPRARkhbaANs®En ta@%%?_é?&%iph Ve a0 ,Sé‘HSPayZ‘S an
agent for inproving physiological notor functions is well soluble Tn water

and i s hidh}inabksorfietkddtarying/i nheb@dvduldts perabel nby bs Gsgh asder al |
conditions of acidic, neutral and alkaline and it is easy to conpound wth
f ood/ bevarzgan thekerandint cert aining ncangeng riatte femcdiron. silpstandétion, its
ef fect can be expected within short tine 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 1ingestion 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 |l children and aged people where jall owabl e dose for ingestion and
ingesting formas food/ beverage are |imted, and also 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 ovenmgidalath okl olfagictdlonanoiebdf andt pisasmateut {041 exampbeitidén may be

f ood/ beverage, 10 health food, functional food and pharnmaceuti cal

conposi t ilananyl| eif a:ln,osﬁ usﬁSSetfus@9mptor$étc,i@mpm@17tﬁmnppﬁppbéaé;ppwdmdqt ely

made |nto a solid or liquid formsuch as tablet, pill, capsule, _granule,
powder , i @ gRohHer OIa'n%IlgBlLGt £8RMy P uStbaisc 152 DdFdwn Dkt hotRPSH s, a
solid re aratlon or a li epar at i on _of resen t|on mhlch IS
dsef ul " raﬁ%geeﬂp SR BF OB S‘ng?%Ja‘I‘pJn%‘E‘)cpry PihicRiRoagth " <

f t f
ranuf oot Wit e I HAG. BIANEDGRIRAIT N bR JOLIn BIRLENESohopesessar

establ i Shﬂda glrtegeelx ifr@&n EXGHRINE.cH 18 @homer BRNEA Qi'g%d'nt €ORPORHEbPNSg MRy be

used, for exanple, in adm xture with excipients, pH adjusting agents,
refreshi nihyegiertagicais pertdmgunagénhs, eid utingaagaicsurad byfroamimg agents,
thickening agents, solubilizers, disintegrating agents, binders,

| ubri cantBEoamthasaniii wddk Vﬁﬁlagﬁrﬂ%dl%@{%ﬁ |1rfgnageﬁ§§ry %‘gla]c@‘ée¢ or

maski n taste and/or snel | ur f act ant
9 by using known methoas for preparatlons 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,
p-cyclodextrin, light silicic acid anhydride, titanium oxide
and magnesium aluminjium 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 fructgse, 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 phosphadampanrd oH RSB Mg Phasiiai @ nd@gphes &fet he
above-nentioned refreshing agents are 1-nenthol and pepperm nt solution. 11
Exanpl es kafolire, abmoweIteode osraili s peandibegn agent snefrtey ld@bluhgseaame| | ose
sodi um xanthan gum nethylcellul ose and tragacanth. Exanples of the

above- nertjagweanditi ut i ng agents are pure water, ethanol, plant oil and

emul sifier. Exanples of the above-nentioned antifoam ng agents are di nethyl

pol ysi | oxane arga@BleSAtdis poerengeaddrred ghnhiRg e e aZ6RE frent i oned
thickene&§ e X tgggl aﬁggﬂﬁf%mﬁheﬂ3¥49@f§¥lU|°Se and dextrin.
é%%m a solu

g
Exanpl es ot ove-nert’i one I ITzers are ethanol, sucrose fatty
aci d ester and MaAQQ ofE%ﬁgpbﬁévetmEH%ﬁéHQFféﬁ%ﬂ%bQﬂEH%déééH£§9£§é'ng

agents are | ow substituted hydroxypropyl cellul ose, carboxynethyl
cel | ul ose&liG@d tHHIMpElyasiCiasteld aaal SOrl 1dan Myl D4Ry lagent .

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 o0il, 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 | ul ose, hydroxypropyl cellul ose, hydroxypropyl nethyl cell ul ose,

pol yvi nyl pyrrol i done, gelatin, gum arabic ethylcellul ose, polyvinyl alcohol,
pul lul an, a-starch, agar, tragacanth, sodium al gi nate and propyl ene gl ycol
al gi nate. Exanpl es of the above-nentioned |ubricants are stearic acid,
magnesi um st earate, calcium stearate, polyoxyl stearate, cetanol, talc,
hydrogenated oil, sucrose fatty acid ester, dinmethyl polysiloxane, beeswax
and bl eachiatk-dmBESNEODY IEX AiEH 1851 i 1 THEL SOV enylrd HaReshvnt | ex1 tanése ar e

di butyl hydr oxyt ol uene (BHT), propyl gallate, butyl hydroxyanisole (BHA),

t ocopher migtaslcmbiwl g d aedhydicedilalasied. Exgdpbrgpobpyhe abavmyhﬂntioned
coating agents are 12 hydrodxygropyl met hyl cel | ul ose, hydroxypr g
celIuIoséeﬁﬁﬁlﬂﬁQmwmbmé%@teet YREEKVBIFEPY ] mﬁﬁhxéﬁﬁ%ﬁgﬂoﬁﬁﬂ¢®¢ akel | ul ose

ht hal d th t t
Earngs ‘HV¥ e §$¥B?nﬁ f?tﬁ gsgﬁggPigég p%? %5&’p%??5?5?l acet al
di et hyl agﬂ ¥y E'attaé espucgl?ﬁ‘?ﬁ}lkyalce < P & Ct?cpé)éc%’ e, hé(rﬁlj LY PEPpy! met hyl

cel | ul os ate nate acr I C aC|d'copo ymer, polyvinylacetate

di et hyl amdaptatat£ra86psNghbac. hﬁmﬁ%ﬁlﬁmﬁpe&lm%wg@&&@é oring

agents are extract of turneric (Curcuma longa), riboflavin, titanium oxide

and car otsreisrd tid i Ome et eisc ofadie  adpweyrssd ormlymﬁkyl@cms for
taste

diethylaminoacetate and shellac.

Examples of the above-mentioned coloring agents are
extract of turmeric (Curcuma longa), riboflavin, titaniumoxide
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
oil, tincture of dried orange peel, fennel oil, 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 oiB, 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 acidbast erto Boanpy &2 ightt b€, grafedaylii oapdupl Asbi L0Z BKSwaight tri et hyl
citrate, polyethylene glycol, triacetin and cetanol. Exanples of the

above- nertd driel Werfameseramtiaaur al perfunme such as ani nal perfune or plant
perfume; isolated perfunme; and synthetic perfume such as totally

synt hesi zed pd¥ Jfe SQRUME ot RENSTRIRNIRF AT et EhareX i Bhei s

usual l'y 13 about to 80%Dhb i ght ot ,..preferabl about 2 ta 40% by wei ght
Lo the wii s iheln, briedFhogkelt a1 r EoRF AR0Lpa g Snebartdoyhmy di n or
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gum cookie, chocolate and cereal, food in a formof jam creamor gel such

as jam ijoeludiang yopudt fand jsbdly asd teeat,agehswthgagumui cegokief f ee

cocoa, green tea, oolong tea and tea. It is also
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 improving
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 upan its type and dosage formand al so
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 mampiireal 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. Marhdiagtunee oindedtlietgs timng is not particularly set out,

hi gher effect can be expected particularly when it is ingested within one

hour before andhémeeverpPgsmasicchrabiet gi(@achEpbilriiietIning 25048 ht
invention w/l i]lustrated_. in detai t aking,an tract of pine bark
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| ess than 40% by wei ght of proanthocyanidin (not |ess than 20% by wei ght as
an OPC) afl qutiedisiss) t Ry DY ke ighitgbf cefstalethenyel23%o by, Wwe6 ghby of

crystalline cellul ose, 66% by weight of |actose, 3% by weight of sucrose
est er andvelghyy ofigiaghtosenf 3§40y weadbitoxf gucrese evrpoandel® by wekght ood) .

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 uL 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). EXAYPLE 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 diePlASHB 8aFPF &1 Wai JRAS UTRG BhaRge®liROGn9brBaRzECat Begzi €, |.
F. F. and Strain, J. J., Anal. Biochem, 1996, Volune 239, pages 70 to 76)

and its gmamnwese wmdedsured apdheofsamenwpearag itaraces aoEiuctreiexusiong a
antioxidant activity in blood. The plasma_sanple (10 RL) was added to 990
RL of FRAPluytdQegondginding AgPredaiepniredirietnieeliey deifeglal2dwed to

15 stand at 37C.for 4 mnutes,_and changes i.n absorbance at 593 nm were
measur ed.2 THE2RAAED o FEF R CorP s Bﬂlauég‘gd PANHFES 18oARSCHPAGR-ai fhi ng a
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changes in sor bance, Val ués was prepared. As

a result,jt kfagh@guh@URtatNajnenheRe g PiUME 10K r@Et! @8k Y8SmgPkgudKg Or

nore, the FRAP value in blood increased after 60 to 120 mnutes fromthe
adm ni st mdreon thedrRAM ara e i pi BEod@rin ordasaet avasrl®® targlkbgnitlree $RAP
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
yvears 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 adm nistration of 100 ng/ kg of vitamn C, and when the
concentration was sane, admnistration of the pine bark gave quicker
increase in the FRAP val ue. extract 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 isiRjtdnfa Wol &cHl \d 495 d Ngrodp\ard oUPstHd 1 P gt Slip iwdest i ng t he
sanpl e and anot her group for ingesting a placebo and, fromthe starting day
of the traompaupd .t wast aldetislt pfa shgntighkcahs nesd iion@dH waExelgdrevdd (t est
food) were ingested per day to the sanple group while two tablets of the
conpar at iire thieopdagehei ewedp iwhiGonpdmatheesERDAY| FCUP £ d AaSSt &0 W day to
t he placebo group. Bl ood was collected fromthe subjects on the starting
day and ™3 fURATEERP D (B4 t9)ai ning and, as an index for the fatigue,
changes in | actate dehydrogenase (LDH) 16 in plasna in the sanple group and
in the placebo group were conpared. As a result, a significant rise in LDH
was obserpggiprigh 4 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 and anwap-aadr dednodke0isd 2t veakendyisind askteppirgtstaid 70 or

ol der 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 lipid 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



age. The subjects were divided into two groups of a group for ingesting the
sanpl e and anot her group for ingesting nothing and, fromthe starting day
of the training, two tablets of the #tablets nentioned in Exanple 1 (test
food) were ingested per day to the sanple group. Blood was collected from
the subjects on the starting day and the final day of the training and, as
an i ndex 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 saiGthgar@titsSeobd fW:QQLeQQhFHé{% caTUP @S ped oxadahd lalftie&eﬂ@exsée
| owered. (Fig. 3). EXAMPLE 5 Effect on physiological notor functions in a

trai ni ng pdriddmg-wicd@ntoes tainners daxholdd eowt i nd crossover test was carried
out in such a manner that each 4 tablets of the tablets nmentioned in

Exanpl e 1 (tess Pooddend athéheohphtaue vead@r nérhiydnedenaseofmRiiat i ve
Exanpl e as a pl acebo were adm gl stered per day for seven days to 12 nale

| ong- di st#ME aneaé‘lélf’oﬂee &Ko ihe é‘§f“é‘dweTﬁeme§ﬁB]r89t QYV\SB‘?%H§ubJ ected
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and after ﬁl@%nggeehyg‘i%rebhﬁﬁdatf‘é‘&Str‘{@cf?excﬁfdé %ro'ihgeé%léﬂ b?d‘éﬁ(efor the

fatigue, act ate rogenase ( reatini ne kinase (CPK) 1 n plasna
were nmeasedmgsh iyt RaToodf anbtheheth&alnddo@ RSt condledion beSthé,

nei ther LDH nor CPK changed before and after the periods for ingestion of

the conpemiodefbood.ndesttiven ovherthieantestaf fepdcoutdt | bAHofanidheCPK
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



period for ingestion of the test food, both LDH and CPK significantly

| onered as conpared wth the stage before the ingestion (Fig. 4). In
addition, as an index for nuscul ar fatggue, the maxi mum overload exercise
was conducted on the | ast day of 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 |oad, there was no difference between the two peri ods
whil e, from af thefe 2oipoddtibnUbLHe pirekbaA texeven ELomhied @is flulses am | actic
acid val ue was observed, significantly |ow values were observed in the

i ngest i oragsntt Hont @gevieadd nas aodnpapgdvinghthhefathgast ionwhichteei:
conparative food (Fig. 5). During the test period, the test food and the
conpar at ithe Fb88 ey el@dftif ©Fi€acrabiet HRoPesRN¥ESHFREt §X6KC4SEl i ¥l base
by a crossover carried out. in _su a manner  that

d.th
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correctly nmake a good guess the period of ng 1 ngest | _
food. | NRJRKRIAL MNPRhEGAR dVemdSt Dremeo8RDST tiad ffe ,t BRALaedalftyention

is useful as an agent for preventing and inproving the fatigue in which eel!
t he ri se fiodod atin Prasiech iadrueandp oimppdorsdneal t exeritatsisgues. suppressed wher eby
muscul ar fatigue is reduced and continuous exercise is nmade easy, and
particularly as an agent for prevention and inprovenent of nuscul ar

fatigue, and as a health
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, M 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. 1In the drawing, B is a group ingesting the test



food for prevention and inprovenent of fatigue. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 shows periodical changes of FRAP values in rats to which
the pine bark extract was adm ni steregg I n the draw ng, is agroup to

whi ch 20 ng/ kg of the pine bark extract was administered, ~ is a group to
whi ch 50 ng/ kg of the pine bark extract was admnistered, Ais a group to
whi ch 100 ng/ kg of the pine bark extract was adm nistered and 0 is a group
to which 100 ng/kg of vitamin C was adm nistered. Fig. 2 shows an influence
of ingesticyy ahat 0eipi HYRAIK ing¥ktasly Oe dnpfrafivadvaie dehykbwgenase in
pl asma upon a training for one week. Fig. 3 shows an influence of ingestion
of the pianetleddlticatllycsignifisestofiifijegénbe p and .0i5pfdrpehexydeup n serum
upon a training for 12 weeks. Fig. 4 shows an influence of ingestion of the

pi ne bar klngé%@ctrldtﬁ e 1arERaTR ety dragb sk VLoHowh R oF it st Heakdnase
(CPK) in Ias | o i Stance r nness- 5 shows an inf)]uence of

i ngest i or?p %éill%f?% ens& r% rP]a frqrsgdbef R4 ABEGH AT WS n bl ood
in long-di ﬁgﬁﬂ%ﬁ:a; ‘ﬁ An absci ssa shows el apse of tine after starting
the exerci oa I'n the drawing, ™~ is a group ingesting the test 19 food
and O is a group ingesting the conparative food. * shows a statistically
significant difference p < 0.05 for the group 1ingesting the conparative

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



20 CLAIM5S 1. An agent for inproving physiological notor functions which is
characterized in containing proanthocyanidin as an effective ingredient. 2.
The agent for inproving physiol ogical ogotor functions according to claiml,
wherein fatigue is prevented and inproved. 3. The agent for inproving
physi ol ogi cal notor functions according claim21, 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 heal t hct.aestsf or preventi on and i nprovenent of
fatigue according to claim4, wherein the health food is a solid food, a
gel -formed food or a beverage. 6. The health food for prevention and

i nprovenent of fatigue according to claim5, wherein the beverage is a
refreshi ng bevérag@nctdent E2TbbvRFagtnd Phymie lpimay Be tprpFene hiens
physi ol ogi.cal. notor functions _according to claim1, mherehgithe agent is

used in (HEFbAR rRTAHITE2e 130 PR G RFRAR PR 10 25t 2 powder

or liqui 8..:lhe . th fqod for prevention and i nprovenent of fatigue
accordirmﬁ%ﬁ??ﬁég%ngﬁgﬂﬁégﬁﬁﬁz the health food is used in the form of

tablet, pill, Czapswh@,aggaﬁﬁnflbf,im%g@hwi&ﬁogpew%t%fdr%léﬁonsq- The
agent for inproving physiological notor Tunctions

according to claim 1, wherein fatigue is prevented and improved.

3. The agent for improving physiological motor functions
according claim 1, wherein muscular fatigue is prevented and
improved.

4. A health food for prevention and improvement of
fatigue which is characterized in containing proanthocyanidin
as an effective ingredient.

5. The health food for prevention and improvement of
fatigue according to claim 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 claim 5, wherein the beverage 1is a
refreshing beverage or a tea beverage.

7. The agent for improving physiological motor functions
according to claim 1, wherein the agent is used in the form
of tablet, pill, capsule, granule, powder, diluted powder or
liquid.

8. The health food for prevention and improvement of
fatigue according to claim 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 claim 1, wherein proanthocyanidin is an extract



according to claim1, wherein proanthocyanidin is an extract 21 derived from
pi ne bark. 10. The agent for inproving physiological nmotor functions
according to claim1, wherein proanthggyanidin is an oligoneric

proant hocyani din. 11. The health food for prevention and inprovenent of
fatigue according to claim4, wherein proanthocyanidin is an extract
derived frompine bark. 12. The health food for prevention and i nprovenent

of fatigue according to claim4, wherein proanthocyanidin is an oligoneric

proant ho@@nivlid)-£rbh gidetdsk for i nproving physiol ogi cal motor functions,
characterized in that proanthocyanidin is admnistered to human being. 14.

The net hod for lionpr ovitng @Eyesitol dgircalimppboingf upltys bosogtcaldimgtdo cl ai m
13, wherein fatigue is prevented and inproved. 15. The nmethod for inproving
physi ol odiwedtimnoacchyddndohe HEddr di. nghele i dinpardhogyandidimiscan ar
fatigue is  prevented and inproved. 16. A nethod for preventing and

i mpr ovi n@¥HYFLC RARAHECG Yaflih that a health food cont ai ni ng

pr oant hocyani di an ef thyeyi redient is adm |stered t o hunmen bei ng.
D he rat hod ‘Hor DPBvBRPLRE bl hoF bt eEtrhie ] L L S GRS T ai m 16

wher ei n tdhg shpal ta*&éo%‘?fidgs to eqhlifh f4OOQherélﬂe%rI)QﬁE‘EQc{zQHﬂdQﬁ fsbgyerage.
18. The nethod for preventing and i1 nproving fatigue

extract derived from pine bark.

12. The health food for prevention and improvement of
fatigue according to claim 4, wherein proanthocyanidin is an
oligomeric proanthocyanidin.

13. Amethod for improving physiological motor functions,
characterized in that proanthocyanidin is administered to human
being.

14. The method for improving physiological motor
functions according to claim 13, wherein fatigue is prevented
and improved.

15. The method for improving physiological motor
functions according to claim 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 claim 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 claim 17, wherein the beverage is a refreshing
beverage or a tea beverage.

19. The method for improving physiological motor



according to claim17, wherein the beverage is a refreshing beverage or a
tea beverage. 19. The nethod for inproving physiological notor 22 functions
according claim 13, wherein there is ysed a formof tablet, pill, capsule,
granul e, powder, diluted powder or |iquid. 20. The nethod for preventing

and inproving fatigue according to claim16, wherein there is used a form
of tablet, pill, capsule, granule, powder, diluted powder or liquid. 21.

The net hod for inproving physiological notor functions according to claim

13, wher efuhdX iGHY RREWAHIFIJ cligimal3exihassidlefnaed fy oFepi RerBamkot 22. The
met hod for inproving physiological notor functions according to claim13,
wher ei n prajaliethocyahldi capsulen drnagorier, cpowdeni hdéyaniedi mowi:r Tée net hod
for preventing and inproving fatigue according to claim16, wherein

proant hockiHidln is an extract derived from pine bark. 24. The nethod for

preventing and Jinproving fatigu according to claim 16, wherein,
proanthocyanim%?issgﬂFgﬁﬁF@%ﬁef?E BFSXﬁPﬁgB9aﬁqﬁlimQEQV¥QQB€aB$9ue

proant hocyani,di 4 ot Lig; RNMT Apdis of 3, Jedi gl oe hicoh LEPLgyes,
physi ol ogi ca otor f Unet 1 ons’ : e USé according to claim25, wherein
fatigue i1 Pr Ugdet angkdPIOY bwddr, AR MSE Ao/ o Lo ghfd M 25,
wherein muscular = fatigue Iis prevented and i nproved.

21. The method for improving physiological motor
functions according to claim 13, wherein proanthocyanidin is
an extract derived from pine bark.

22. The method for improving physiological motor
functions according to claim 13, wherein proanthocyanidin is
an oligomeric proanthocyanidin.

23. The method for preventing and improving fatigue
according to claim 16, wherein proanthocyanidin is an extract
derived from pine bark.

24. The method for preventing and improving fatigue
according to c¢laim 16, wherein proanthocyanidin is an
oligomeric proanthocyanidin.

25. A use of proanthocyanidin for the manufacture of a
medicine which improves physiological motor functions.

26. The use according to claim 25, wherein fatigue is
prevented and improved.

27. The use according to claim 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 claim 28, wherein the health
food is a solid food, a gel-formed food or a beverage.

30. The use according to claim 29, wherein the beverage



28.. A use of proanthocyanidin for the manufacture of a health food for
prevention and i nprovenent of fatigue. 29. The use according to claim 28,
wherein the health food is a solid fegd, a gel-fornmed food or a beverage.
30. The use according to claim?29, wherein the beverage 23 is a refreshing
beverage or a tea beverage. 31. The use according to claim25, wherein there
is used a formof tablet, pill, capsule, granule, powder, diluted powder

or liquid. 32. The use according to claim 28, wherein there is used aform

of tabl etis pi Idef G SIHE bedferfildes orpAWdRia vHvditfe powder or liquid. 33.
The use according to claim25, wherein proanthocyanidin is an extract
derived from pidde b@Ehk.usBtactioedisg tecoradimgSt oviveae im 2henshésarsed
proant hocyanidin is an oligonmeric proanthocyanidin. 35. The use according
cl ai m 28,2 fRER&Intpb bRkt BddyarFaRFUL¢ s IRANSIL, RIVIRF i dédUtEERITIRE bar k.
36. The use according to claim28, wherein proanthocyanidin is an

ol i goner i¥ pré&ittrocyani din.

32. The use according to claim 28, wherein there is used
a form of tablet, pill, capsule, granule, powder, diluted powder
or ligquid.

33. The use according to claim 25, wherein
proanthocyanidin is an extract derived from pine bark.

34. The use according to c¢laim 25, wherein
proanthocyanidin is an oligomeric proanthocyanidin.

35. Theuse accordingclaim 28, wherein proanthocyanidin
is an extract derived from pine bark.

36. The use according to c¢laim 28, wherein

proanthocyanidin is an oligomeric proanthocyanidin.



