- 1 - SPECI FI CATI ON ANTI - FATI GUE AGENTS AND ORAL COWMPCSI TI ONS
CONTAI NI NG ANDROGRAPHOLI DE AS ACTI VE | NGREDI ENT TECHNI CAL FI ELD

[ 0001] The present invention relates to anti-fatigue agents containing
andr ographol ide as an active ingredient. In particular, the present
invention relates to pharmaceutical conpositions, food, and drink

t hat contain andrographolide as an active ingredient and are used to
prevent or treat fatigue-related iIIne§st_or condi tions. The present
invention also relates to new oral conpoSitions containing

andr ographol i de and al pha-1lipoic acid as active ingredients, and
anti-fatigue agents that contain aS@ECHFaPADIONe and al pha-1i poic
acid as active ingredients and are used to prevent or treat
fatigue-rel ated il | neANEE-RATIEMIE]AGENRE . ARACKERONINEAITL TIONS

[ 0002] Fatigue, generally with feeling of tiredness and | assitude as
proni nent synpt ons CONBARNEHh ANDRGERARHOLIRE o3 ARSI AFRERIBYT

di verse synptons such as sl eep disorder and hypobulia, and nmany
people in today's society deal with this phenonmenon. Feeling of

tiredness ssitude_are one of the inportant alarm signals that

gi ve marniﬁ@gﬂgﬁﬁéP Egﬁﬁpnality in body. Even a person who is in a

nor mal st at st hfeel fgt! “%&;W@enz fgr ins{anc§gﬁ§pkgg hardents

exer oi se, WG fofhg PERECHY dEveRt I8 Fg aKGR: toxtT it Apegs

Teeser RSl AbEb o AR BOSHLBL YR At POt
particular, the present invention relates to pharmaceutical
compositions, food, and drink that contain andrographolide as
an active ingredient and are used to prevent or treat
fatigue-related illnesses or conditions. The present
invention also relates to new oral compositions containing
andrographolide and alpha-lipoic acid as active ingredients,
and anti-fatigue agents that contain andrographolide and
alpha-lipoic acid as active ingredients and are used to
prevent or treat fatigue-related illnesses or conditions.
BACKGROUND ART
[0002] Fatigue, dgenerally with feeling of tiredness and
lassitude as prominent symptoms, is a condition that is also
accompanied by diverse symptoms such as sleep disorder and
hypobulia, and many people in today’'s society deal with this
phencmenon. Feeling of tiredness and lassitude are one of the
important alarm signals that give warnings about abnormality
in body. Even a person who is in a normal state comes to feel
fatigued when, for instance, doing hard exercise, working for
a long time, or being under extreme stress. This sort of
physiological fatigue is generally cured to a normal state if

the body is rested, and does not remain for a long time.



- 2 - People in today's society, however, tend to work | ong hours and
be under extrene stress, and have difficulty in taking an adequate
rest. This often nmakes it difficult to recover fromfeeling of
tiredness and | assitude. There is even a report saying that the
nunber of people who suffer fromchronic fatigue has increased over
the last 14 years and that the nature of fatigue has changed
(Non-patent Literature 1). [0003] Meanwhile, in today's Japan, "death
by overload", defined as a sudden death #rom | ong hours of overwork,
has been a huge social issue. Although death by overl oad has been

recogni zed mspleC@RStHRAADS Ysd Y Alhowevere BBAd CBd |Worieaengmheaksy,

and socially, the pathogenic nechani sm of death by overl oad has

remai ned | argeloe undepl akteeme Attetens  atandnhafe n@inf flcuEltd/ dn phxshgain

fatigue is considered as the main factors that cause death by

over| oad. [(1¥@diafer rhek, dihis loféses makésdithiiofifiiculat tgueesyvelr ofmom

(CFS) has drawn attention as an intractable disease. This is an

i Il ness br diggltingpoifnti08@ndys tarel U8 sGdiude . f dfhelies d&s @ VEDnar béperid

Prevention (CDC). Specifically, this illness causes a person | eading

a heal t hy 9909 thagdeheynyeker of Geepdenehal suffel fagm Brordcknown

reason and brings nental and/or physical synptons such as | ow grade

fever, ceptEttdidyeahapyiprredird SHaT ithe 1ASSclé ¥eHes and rkatgithe

di m ni shed ahility_t %hink, dim nished ability to concentrate, and

sl eep di sor .reTﬁFsgg é?%ec?ﬁﬁi?ﬂﬂﬁ?%%o#ﬁﬁanﬁge?Frﬁ?E?TQ££f§e ?he

person to b unaple to.lead a healthy.social.life. .lL.n Japan, .,

pr of essi onal " st'udy gﬁ%ﬁ%@gﬁ etfﬁ?lﬁéﬁaﬁ:ﬁngpapbal ?Fé%uPXNﬁvﬁgﬁgaFuSt

started SL”&@?@%éﬁnagegtQu&&e&v&gééﬁu%r%hpi%nabﬁgﬁrs'é% overwork, has
been a huge social issue. Although death by overload has been
recognized as a considerably important issue medically,
economically, and socially, the pathogenic mechanism of death
by overload has remained largely unexplained. Accumulation of
mental and/or physical fatigue is considered as the main
factors that cause death by overload.
[0004] Further, an illness called chronic fatigue syndrome
(CFS) has drawn attention as an intractable disease. This is
an illness brought up in 1988 by the US Center for Disease
Control and Prevention (CDC). Specifically, this illness
causes a person leading a healthy life to suddenly feel strong
general tiredness for ne known reason and brings mental and/or
physical symptoms such as low grade fever, cephalalgia, lymph
node swelling, muscle ache, arthralgia, diminished abjility to
think, diminished ability to concentrate, and sleep disorder.
This state continues for a long time to cause the person to
become unable to lead a healthy social life. In Japan,

professional study groups of the Ministry of Health and

Welfare just started surveys on death by overlcad since about



1991. Neither the cause of death by overl oad has been expl ai ned, nor
di agnostic criteria has been established. As death by overl oad has
becone a social issue today, pronpt clarification of the cause of
chronic fatigue syndronme has been denanded. However, as nentioned
earlier, even the diagnostic criteria have not been established, yet.
[ 0005] Fati gue includes those fromnental cause and those from

physi cal cause. Since fatigue fromnental cause and fatigue from
physi cal cause are in nmany cases closety3rélated, it is said that
they are difficult to distinguish. When physical fatigue persists,
ment al f at ijpea .SURELtseetRy dausassiEt adetansy fealdgdohavesksrsss
gradually cones to be felt. At the sane tine, ability to concentrate
di m ni shes,exdilsiimeldi, nabrodiagmastsic anditeridr basi hess estabidished. As
Soneti mes physical and/or nental fatigue cause visceral functions to
decl i ne, t higatbs biyooveyload sivas dledontel gueorsailniissed . tdddmt ipaompt

bet ween sl eep disorder and fatigue has drawn attention; staying up

al | ni ght reapifdcafient puthactigradifeghppnirstabiote synddome basin
many cases, negatively affects everyday living. [0006]In view of the
f or egoi ng 1&&FadeBANdgE. c dlawsyerantE- hartiered REtldedes eVRBY ER®een
proposed fo redu&tion of fatigue and recover¥Pfron1fati ue to a

normal st atE-2IAPSTACh YLt RELR Hatfoos breny 5PCpRitshed, ¥ofe body

t th i t 1 f. t ai f i id i
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action of cratdegus frurt extracts (Patent Literature

Literature # diss@a@aesnat thiy ot HRRLAARNESN ¥ 16 idH ONfhen |
cont ai ning food ingredients (I ncluding ascorbic acids) having insulin

super secr etpigsiaRln@adt bde aper HE DX n@AtbIe Faci @8 &icls Wiplgeneral
nutrition at the time of exhaustion fromexercise or at the tine of
fati gue. Thessitade aefoféelihyy nif tdeatknaseogbaduatlyl ¢caneaf ftrecbieveeldr
synptomati c therapy to treat chronic fatigue syndromnme (Non-patent

Li t er at ur e 3 theysseher tikat extilittertat goacéntrstesdbeinisitesacyl
carnitine in blood serumof a patient with chronic fatigue syndrone

i s decr eascH-HAEIiRatiaBNPAFIET atans/ o3t dzews§hess chs ninduned.s

effective for treatnment of disorder in acyl carnitine netabolism
( Pat ent LitQQQQQ}m§s5phy51cal and/or mental” fatigue cause visceral

functions to decline, that is to say, visceral fatigue is
induced. Relation between sleep disorder and fatigue has
drawn attention; staying up all night results in fatigue
accompanied by discomfort, and this, in many cases, negatively
affects everyday living.

[0006] In view of the foregoing situation, so-called
“anti-~fatigue substances” have been proposed for reduction of
fatigue and recovery from fatigue to a normal state. There
have been reports on, for instance, the body strength
enhancing action of certain types of amino acid compositions
(Patent Literafure 1), the body strength enhancing action of
L-carnitine and histidine-related dipeptides {(Patent

Literature 2), and the endurance improving action, the



[ 0007] Regar di ng andrographolide, it is said that an intake of 200 ny
of Andrographis paniculata, which is a plant known to contain

andr ogr aphol i de, per day produces an effect of preventing a cold
during the cold nonths, and an intake of 1200 ng of Andrographis
pani cul ata per day reduces synptom of a cold. There have been further
reports saying that andrographolide and derivatives of

andr ographol i de can be used as anticancer, agents, antiviral drugs,
antimal aria drugs, antibacterial drugs, hepatoprotectors,

I mmunonodul ators, and the Iike (Patent Literature 6), that

andr ogr aphdrllr%eﬂwa's téspuet ssrerghgninm@atdesti end the phegaletfatigue
activating factor acetyl hydrolase (Patent Literature 7), and that
andrographd¥??&¥QE¥5H§Pﬂ€$@n8fa?F%9QﬁﬂﬁrﬁfqnéﬁﬁBédfFP%Erefﬁfﬂ%ﬁﬁn(gﬁéent
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Patent Literature 4: Japanese Unexam ned Patént ~ Pu cati1on No.
327435/ 199461 ToiHRIthen €rdR/d28)cise or at the time of fatigue. There

is a report saying that ascorbic acid is effective for
symptomatic therapy to treat chronic fatigue syndrome
(Non-patent Literature 2). Further, Patent Literature 5
discusses that acyl carnitine in blood serum of a patient with
chronic fatigue syndrome is decreased and that administration
of acetyl-L-carnitine is effective for treatment of disorder
in acyl carnitine metabolism (Patent Literature 5%).

[0007] Regarding andrographolide, it is said that an intake
of 200 mg of Andrographis paniculata, which is a plant known
to contain andrographolide, pexr day produces an effect of
preventing a cold during the cold months, and an intake of
1200 mg of Andrographis paniculata per day reduces symptom of
a cold. There have been fu;ther reports saying that
andrographolide and derivatives of andrographolide can be used
as anticancer agents, antiviral drugs, antimalaria drugs,
antibacterial drugs, hepatoprotectors, immunomodulators, and
the like (Patent Literature 6), that andrographolide has
effect of regulating functions of platelet activating factor
acetyl hydrolase (Patent Literature 7), and that
andrographolide has effect of increasing reduced liver

glutathione activity due to oxidative stress (Non-patent



Patent Literature 5: Japanese Unexam ned Patent Publication No.
26987/ 1996 ( Tokukai hei 8-26987) Patent Literature 6: Published
Japanese Transl ation of PCT International Publication for Patent
Application, Publication No. 522166/2003 (Tokuhyo 2003-522166)

Patent Literature 7: Japanese Unexam ned Patent Publication No.
176934/ 2007 Non-patent Literature 1: Science of Fatigue (Hro
no kagaku), Masayasu | noue, Hi rohi ko Kuratsune, and Yasuyosh

WAt anabe, eds., Kodansha, pp. 222-228, 2001 Non- pat ent
Literature 2: In Vivo 31996) Nov- Dec; 10(6): 585-96 Non- pat ent
Li t er at ur e IB:tepadeFendal Hawgviedoohedheroagiam|agednsipo £atigue stress
pp. 182- 185 DI SCLOSURE. OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE
| NVENTI ON [MFo S -Eafegue nastion fas e8P FePeTtednpositi ons havi ng

Patent Literature 1: Japanese Unexamined Patent
Publication No. 124473/1997 (Tokukaihei 9-124473)

Patent Literature 2: Japanese Unexamined Patent
Publication No. 046021/2001(Tokukai 2001-046021)

Patent Literature 3: Japanese Unexamined Patent
Publication No. 47381/1996 (Tokukaihei 8-47381)

Patent Literature 4: Japanese Unexamined Patent
Publication No. 327435/1994 (Tokukaihei 6-327435)

Patent Literature 5: Japanese Unexamined Patent
Publication No. 26987/1996 {Tokukaihei 8-26987)

Patent Literature 6: Published Japanese Translation of
PCT International Publication for Patent Application,
Publication No. 522166/2003 (Tokuhyo 2003-522166)

Patent Literature 7: Japanese Unexamined Patent
Publication No. 176934/2007

Non-patent Literature 1: Science of Fatigue (Hiro no
kagaku), Masayasu Inoue, Hirohiko Kuratsune, and Yasuyoshi
Watanabe, eds., Kodansha, pp. 222-228, 2001

Non-patent Literature 2: In Vivo (1996) Nov-Dec; 10(8):
585-96

Non-patent Literature 3: Blochemical Pharmacclogy (1993)
Vol.46, No.l, pp.182-185
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008] To live a health everyday life, compositions having

anti-fatigue action are demanded not only by people who lead a



anti-fatigue action are demanded not only by people who lead a - 6 -

special life, such as athletes, but also people who | ead a nornal
life. Such conpositions are al so demanded for ani mals incl uding
animals for races such as racehorses, |ivestock, aninmls at

facilities such as a zoo, and pet animals. There are demands
especially for conpositions that are effective against not only
physical fatigue but also mental fatigueg organ fatigue, and fatigue
of conbi nati ons thereof. However, conventional anti-fatigue
substances target mainly on nuscle fatigue fromexercise and contain
caf f ei ne antPefALadt Bifeal EBABI as riatgsoxbte AP, PEORMINIHL 188d ehe
i ke. Many people who feel fatigue say that they do not recover from
fati gue evelPTHal Heyerakdch IMOSAGHPRFedTe ahed dlsmandefofaF pRimals
possibility, that. they nay.reach a pathol ogical fatigue state, such as
verwork st O Ol =rEET AR ARBras” Froghefies | g sne Sk
untreat ed. . , . ma e t hei

ever yday n%‘?lﬁga\ﬁq% ﬁé{/@? gﬁggggégt%%b?ge%t tﬁg’ior’ ? ?ﬁepég égrglq%ol% There

hospi tal buj.d %‘ﬁfanh@%éﬁ&i:ﬂ&fl}' né gL Rthosiitichst PRY 3k %c\ﬁigay

their everyday life. us conpositions that can be taken repeate

on a regul aggdasdts ndavenheepnerendeath tilR0PLTNE1 Bs eaeital ERAIGHAN

has as an object to provide a conposition that is safe to humans,

ani mal s, ansrddre fatdégueGaanbefitkfie rpeRimddhit@bng tRgtdcl. bASWSVer,
has anti-fatigue action, and is effective for preventing or treating
fati gue-r el aretentilomadsestdr £abigd | st avleaNStRORe SChAAMNG THEmuscle
PROBLEMS [ 0010] The i nventors of the present invention have diligently
sear ched vafdorgie da@mc erposise oand tapddlie cafifeine and/or ethyl

alcohol to bring excitement, insomnia, and the like. Many
people who feel fatigue say that they do not recover from
fatigue even if they take an overnight rest. There is,
therefore, a possibility that they may reach a pathological
fatigue state, such as overwork state and chronic fatigue
syndrome, if the fatigue is left untreated. However, when
people are able to manage to lead their everyday living, they
tend not to spare their time to go to a hospital but leave the
fatigue untreated, since they are busy with their everyday
life. Thus compositions that can be taken repeatedly on a
regular basis have been demanded.

[0009] The present invention has as an object to provide a
composition that is safe to humans, animals, and the like, can
be taken repeatedly on a regular basis, has anti-fatigue
action, and is effective for preventing or treating
fatigue-related illnesses or conditions.

MEANS FOR SOLVING THE PROBLEMS

[0010]) The inventors of the present invention have

diligently searched various food compositions to solve the



-7-. problem Consequently, they found that andrographolide had
anti-fatigue action, concretely, action to reduce nental and organ
fatigue stress, action to pronbte recovery, action to prevent

physi cal fatigue, action to reduce stress, action to pronote
recovery, action associated with the foregoing action, such as

i nprovenent in endurance and enhancenent in body strength, and the

|'i ke. They also found that the anti-faligue action was produced no
matter whether it was adm nistered before fatigue stress during
fatigue stres or after fatigue stress. Furthernore, also found
that the arkTeiLe- quESERERT G diRnzonndyt RS L GHsingeRogR 88

d hol ph h bt
andr ogr aphatt e el A2 shRa) EoRAghe ShaB Canta hear 9 e SRELaGre”

d ad th d
e b esent TRV OR C] BbTHT Spery 1ioai ) Prokets, Bgay ity SBCL
provi des anpalfdy E%tﬂgg%aqggahg@@t ARG 380:-eg6aRNOLFEEs 2% dion to

active |ngred|ent 012] The preéesent invention further provides the
anti - f ati gusrageid :Je@ok:aeyt 058t Oén caditArimeAUWL Rl tEOMPOSdddiy aRtion,

food, or a drink for preventing or treating fatigue-related illnesses
or condi ti osmsch [30itpToeepeasens é¢mUerdricen ahdr ehbanpemanitdein tHody
anti-fatigue agent against the fatigue-related illnesses or

condi ti ons sErengtdd fandmthbhelgkoup Theysadsonfowhd atlatr dipec ahatii Gatigue
syndrone, a death by overload, overwork, physical fatigue (e.g.,
muscl e fat i @Ele)on mas @F?Oﬂaﬁﬁéu%o (reatter ﬁﬁ!telt@{% fitonns a%@“@flséqeé‘@}@)

and organ (|nternal gQr gans, especi al |
before fatigle stress, during fatigue stress, or after fatigue

stress. Furthermore, they alsco found that the anti-fatigue
action was enhanced by a combination of andrographolide and
alpha-lipoic acid, compared with that obtained by
andrographolide administered alone and that obtained by
alpha-lipoic acid administered alone. With the foregoing
findings, they completed the present invention.

[0011] Specifically, the present invention provides an
anti-fatigue agent containing andrographolide as an active
ingredient.

[0012] The present invention further provides the
anti-fatigue agent in the form of a pharmaceutical compoesition,
a food, or a drink for preventing or treating fatigue-related
illnesses or conditions.

[0013] The present invention further provides the
anti-fatigue agent against the fatigue-related illnesses or
conditions selected from the group consisting of a chronic
fatigue syndrome, a death by overload, overwork, physical
fatigue (e.g., muscle fatigue), mental fatigue (e.g., fatigque

from lack of sleep), and organ (internal organs. especially



- 8 - liver and spleen) fatigue, preferably a conbination of two or
nore of them [0014] The present invention further provides the
anti-fatigue agent conprising, per daily anmount of the anti-fatigue
agent to be taken by an aninmal including a human, 0.01-500 ng of

andr ogr aphol i de per kil ogram of body wei ght (preferably 0.1-50 ng per
ki | ogram of body wei ght, nore preferably 0.1-10 ng per kil ogram of
body wei ght, especially preferably 0.25-30-ng per kil ogram of body
wei ght). [0015] The present invention further provides the

anti-fatiguge, agent conprisin er daily amoynt of the anti-fatigque
agent to befJf‘é enarbd;cl Sgiﬁﬁﬁﬁng?jég%‘ﬁ) ,P’@%/fﬁr%%gynﬁ Sf’mgﬁlﬂﬁ‘ Y olﬁg’(?eor
(preferably - nore preferably 0.1- 10 ny, especially
preferablyﬁsgg%f%giﬁgyP [0016] The anti-fatigue agent can be taken
either a sipgdfafi me @y BRebbRtidvdPSid fhrthle BLol s didres) per

day. The present invention further provides the anti-fatigue agent
conpri si ng, apes - £k lgher BREAL @Bm%f@sﬁﬂ:},l dedt iaieyagastnt obeHeaken by

a human (adult), 0.03-50 ng (preferably 0.05-25 ng, nore preferably

0. 03-5 ng, aspecialignepaekatabbybd. dadsdn My) an animal including a human,
0.01-500 mg of andrographolide per kilogram of body weight
(preferably 0.1-50 mg per kilogram of body weight, more
preferably 0.1-10 mg per kilogram of body weight, especially
preferably 0.25-10 mg per kilogram of body weight).
[O0L5] The present invention further provides the
anti-fatigue agent comprising, per daily amount of the
antji-fatigue agent to be taken by a human (adult), 0.1-100 mg
of andrographolide (preferably 0.1-50 mg, more preferably 0.1-
10 mg, especially preferably 0.25-10 mg).
(00161 The anti-fatigue agent can be taken either a single
time or multiple times (e.g. two or three times) per day. The
present invention further provides the anti-fatigue agent
comprising, per daily amount of the anti-fatigue agent to be
taken by a human (adult), 0.03-50 mg (preferably 0.05-25 mg,
more preferably 0.03-5 mg, especially preferably 0.13-5 mg).
[0017] The present invention further provides an oral
composition comprising andrographolide and alpha-lipoic¢ acid
as anti-fatigue active ingredients and producing excellent
anti-fatigue action, compared with that containing
andrographolide alone or alpha-lipoic acid alone as a single
active ingredient. The oral composition of the present
invention can be used as an anti-fatigue agent.

[0o01s] The present invention further provides the



[ 0017] The present invention further provides an oral conposition
conpri sing andrographolide and al pha-lipoic acid as anti-fatigue
active ingredients and produci ng excellent anti-fatigue action,
conpared with that containing andrographolide al one or al pha-1ipoic
acid alone as a single active ingredient. The oral conposition of the
present invention can be used as an anti-fatigue agent. [0018] The
present invention further provides the_ 9 - anti-fatigue agent

agai nst fatigue-related illnesses or conditions fromnental fatigue
or |ack of sleep 1_[0019 The present invention further_provides the

anti-fati gty 9§nFoa§%1?%Ré§P?ﬁﬁﬂq Felp5edol FlretRas Ahe

present Inv@%&df%&dﬁ% r%% &8n af £Etlgue or lack of sleep.

[0019] The present invention further provides the
anti-fatigue agent that is to be taken orally.

[0020] Fufther. the present invention relates to use of
either andrographolide or andrographolide and alpha-lipoic
acid to produce pharmaceutical compositions, food, or drink
for preventing or treating fatigue-related illnesses or
conditions.

[0021] The present invention further relates to a method
for preventing or treating fatigue-related illnesses or
conditions, which method includes administration of either
andrographolide or andrographolide and alpha-lipoic acid.
[0022] The present invention further provides
pharmaceutical compositions, food, or drink, containing either
andrographolide or andrographolide and alpha-lipoic acid as
active ingredients and having anti-fatigue action.

[0023] The present invention further provides
pharmaceutical compositions, food, or drink, characterized by
containing the anti-fatigue agent and used for preventing oxr
treating fatigue-related illnesses or conditions,

[0024] The present invention further provides the
anti-fatigue agent in the form of a capsule, a supplement, or
a drink.

[0025] Further, the present invention relates to a method
for reducing mental fatigue, physical fatigue and/or organ
fatigue stress, which method includes administering either

andrographolide or andrographolide and alpha-lipoic acid at



ei t her andrographolide or andrographolide and al pha-lipoic acid to
produce pharmaceutical conpositions, food, or drink for preventing or

treating fatigue-related illnesses or conditions. [0021] The present
i nvention further relates to a nethod for preventing or treating
fatigue-related ill nesses or conditions, which nethod includes

adm ni stration of either andrographolide or andrographolide and
al pha-1ipoic acid. [0022] The present invemtion further provides
phar maceuti cal conpositions, food, or drink, containing either

andr ogr aphoi%%% oornc%ngrﬁgﬁ@?p?gﬁg easn]‘gi easléo_ha-l i poic acid as active

I ngredients havin _ ue action. [0023] The present

i nvention fpsader PrardgscRBAE! LA £RRE LhPRfes OO% w¥tnoa

drink, characterized by containing the anti-fatigue agent and use
for preventisg goridt@dld Recbabbguerée!michl IdaRegRESaRA /&P NSHd 123

[ 0024] The present invention further provides the anti-fatigue agent

in the fornfafigue dpsipeeiadlyuphieiedalt faiighedr,i Akich method includes
administering either andrographolide or andrographolide and
alpha-lipoic acid at least once after fatigue stress.
[0027] The present invention further relates to a method
for preventing or reducing physical fatigue (muscle fatigue)
stress, which method includes administering either
andrographolide or andrographolide and alpha-lipoic acid at
least once before fatigue stress.
ADVANTAGES OF THE INVENTION
[0028] The anti-fatigue agent of the present invention,
concretely pharmaceutical compositions, food, or drink for
preventing or treating fatigue-related illnesses or conditions,
has excellent anti-fatigue action, and administration of the
anti-fatigue agent of a small amount to humans or animals
produces the effect. Therefore, the anti-fatigue agent is
safe. Thus the anti-fatigue agent of the present invention
can be taken repeatedly on a regular basis. Since the
anti-fatigue agent of the present invention can be
administered at any time, it can be taken in when fatigue is
felt in order to promote quick recovery from fatigue. It is
also possible to take in the anti-fatigue agent of the present
invention before working or doing sports to prevent fatigue.
Improvement in endurance is also expected by taking in the
anti-fatigue agent of the present invention before or during

sports. Prompt production of the effect is also expected.



[ 0025] Further, the present invention relates to a nethod for reducing

mental fatigue, physical fatigue and/or organ fatigue stress, which

nmet hod i ncludes adm ni stering either andrographolide or

andr ographol i de and al pha-lipoic acid at - 10 - |east once during

fatigue stress. [0026] The present invention further relates to a

met hod for pronoting recovery fromnental fatigue and/or physical

fatigue (especially physical fatigue),- vy ch nethod i ncl udes

admi ni stering either andrographolide or andrographolide and

o pha | POLEGfle 8 hatahy SIERCALLS Il U L BEBeohP P Ron on o

eClcund EOShPRL OB OUREL LA st aBlGl SELpS. |

al pha- | i poi £a @idut -3e1@8! 120665688 WU JAIiFYBNSLT B8R anti-fatigue
agent of the present invention also prevents wrinkles and skin
damage caused by fatigue.
[00629] In an aspect of the present invention in which both
andrographolide and alpha-lipoic acid are used as active
ingredients, the anti-fatigue action improves synergistically,
compared with that obtained by andrographolide alone and that
obtained by alpha-lipoic acid alone. The wording synergistic
improvement in anti-fatigue action means that effect
(synergistic effect) that can be obtained by neither
andrographolide alone nor alpha-lipoic acid alone is obtained.
For instance in Example 5 in this Specification, when a
swimming time calculated by subtracting a swimming time of a
water-immersed control group from a swimming time of a
normally-reared group was 100%, increase rates of the
respective groups were as follows. The swimming time of the
group to which andrographolide was administered alone
increased by 5%, and the swimming time of the group to which
alpha-lipoic acid was administered alone increased by 13%.
The swimming time of the group to which the combination of
andrographolide and alpha-lipoic acid was administered
increased by 51%. It can be said therefrom that the combined
use of the two ingredients improved the action synergistically.
BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Figure 1 is a graph showing a relationship between

administration of andrographolide (Figure 1(A): 0.5, 2.0,



ADVANTAGES OF THE | NVENTI ON [ 0028] The anti-fatigue agent of the
present invention, concretely pharmaceutical conpositions, food, or
drink for preventing or treating fatigue-related illnesses or
conditions, has excellent anti-fatigue action, and adm nistration of
the anti-fatigue agent of a small anount to humans or aninmals
produces the effect. Therefore, the anti-fatigue agent is safe. Thus
the anti-fatigue agent of the present 4 niventi on can be taken
repeatedly on a regular basis. Since the anti-fatigue agent of the

present inv. i I.NLst t. any ti it ken in
when fati gu%'ntlS s@@%@ﬁﬁgggg}rﬂ %g %é%ﬂo‘?eélggﬁl EEEE%WF;%%%@t'i gue.
I't is also possiky GelOkiabgraf bPeAdY wdigntdperadap! P{qgdAe Nicgsent

i nventi on before working or doing sports to prevent  fatigue.

| mprovenent2¢0 ) BerakGQogSanl 60 BXBE GG peaKidag) i And he swimming
anti-fatigue agent of the present invention before or during sports.
Pronpt prodtiate &t tefr wateef fieneérssoml g0 £xpdehedloadedi figrdgt tdvdmming
anti-fatigue agent of the present invention on a regular basis
prevents phtesttaln Exempdk, land/ or organ fatigue-related illnesses or
conditions. The anti-fatigue agent of the present invention also
prevents winkl ESB¥¢ kil Baghdeh cshdhpy relpgdensnopmgivweedn
aspect of th resent invention in i ch both andrographoljde and

al pha- | i poi 2P R 108085 282 EP9TAP I HG A 1886 §0Tt heveds i it Aloge

tion i istically,. d with that obf ai
Snar ogr aphor P e Bl ERatY if TR Gt (B pp S LN B
Th di i~Sti i {0 .anti.-fati ti t hat
effect (synsvisy ROpror) REEr Mmdib Al o Bt her o

androgr aphol i de #QR@ ROk sahPgRaph PH S B & 338 1bAsRP) Bdi8kenOr
instance in Exanple 5 in this Specification, when a swnhmng tine

cal cul at ed s3mBfEtRdiondol SHWEABIREHdIRIDand WAt BhohfiEs S b didankols
group froma swinmng tine of a nornmally-reared group was 100%

i ncrease r atesraisd Hemcaspeneasergd olipsi e rae pasibdl bHWS- 2 THwearsd MM ng
time of the group to which andrographolide was adm ni stered al one

i ncreased b§xXBlarati@n HA)swampipnyg neasunsd dweiggoapreviohiach 2-

al pha-1ipoic acid was adm ni stered al one increased by 13% The

sw i ng ti ke RAVESie SPOBEANEBUGHEESE ¢iRe Shbidvaingnaofark period) after
andr ogr apholi de and al pha-1.i pQi c i d was adm ni stered increased by
51% It can%%:'éces‘gied‘etrﬁg'ﬁgf FLBrﬁQ‘ af? ﬂ% conbi ned use of the two

| ngr edi ent s i P o e 30k §aSKNEHSHd GAl ek acBBhER: PRSSRIEH OV OF
administration of andrographolide and creatine kinase activity
in blood after forced exercise in Example 4.

Figure 5 is a graph showing a relationship between
administration of andrographolide and/oxr alpha-lipoic acid and
a swimming time in a weight-lcoaded forced swimming test after
water immersion in Example 5.

EMBODIMENT OF THE INVENTION
[0031] {(Andrographolide)

Andrographolide (3-[2-decahydro-6-hydroxy-5-(hydroxyl-~
methyl)-5,8a-dimethyl-2-methylenenaphthyl]ethylidene)dihydro-
4-hydrofuran-2(3H)-one) contained an anti-fatigue agents,

pharmaceutical compositions, food, or drink (hereinafter, they



[0030]Figure 1 is a graph showing a relationship between

adm ni stration of andrographolide (Figure 1(A): 0.5, 2.0, - 12 - 8.0
nmg per kil ogram of body wei ght per day, Figure 1(0): 0.25 ng per

ki | ogram of body wei ght per day. Figure 1(C): 200 ng per kil ogram of
body wei ght per day) and a swimrmng tine after water imrersion in a
wei ght -1 oaded forced swinmng test in Exanple 1. Figure 2 is a
graph showing a relationship between adm#fi stration of

andr ographol i de and GOT |l evels in blood serum (A), GPT levels in

bl ood serum (B) and .liver TSARS.|evel s | rersion in

Exanpl e 2. 27 SPGRIMES3TPESEE G o SBTh 5  FRmRPF SHAR (P ibetiioen
d f I d t t
adm ni S”ataém kellt Andl0q a%gh? b A0G,.aN (?%%Dligw?%&m s % ae

exercise ( measur e i Ny Y peTi o our s© explora "on

() CPIETL At WRSTSi Ble SpphdNEE PPESRTGRYS)

exerci se (B) during a dark perio
3. below.
[0032] [Formula 1]
A
Hov" | o
/

HO\\““ o

[0033] In this Specification, the wording “containing
andrographolide as an active ingredient” indicates that
andrographolide, andrographolide derivatives, stereolsomers
thereof, polymorphs thereof (hereinafter, they are sometimes
referred to as “andrographolides”) can be contained either
alone or in combination of two or more, as long as a desired
effect is produced.

[0034] Andrographolide is easily obtained either by
extracting it from, for instance, Andrographis paniculata
(Senshinren, Andrographis, Andrographis paniculata), which is
an acanthaceae plant, and then purifying it, or purchasing a
commercially available product. A concrete and exemplary ways
of the extraction and purification to obtain andrographolide
includes grinding dried Andrographis paniculata, extracting it

one after another with methanol, hexane, or the like to obtain



Figure 4 is a graph showing a relationship between adm nistration of
andr ogr aphol i de and creatine kinase activity in blood after forced
exerci se in Exanpl e 4. Figure 5 is a graph showi ng a

rel ati onshi p between adm nistration of andrographolide and/or

al pha-lipoic acid and a swnmng time in a weight-|oaded forced
swming test after water inmmersion in Exanple 5. EMBODI MENT OF THE
| NVENTI ON [ 0031) ( Andr ogr aphol i de) - Afdrogr aphol i de

(3-[ 2- decahydr o- 6- hydr oxy- 5- (hydr oxyl - net hyl ) - 5, 8a- di net hyl- 2- net hyl e
nenapht hyl |egitnddtégnandi tye opuir ivsdiny whanez¢ bkt oney) Esmdmd ned an
anti-fatigue agents, pharnmaceutical conpositions, food, or drink
(her ei naf t ethranatpgraphd eratle shiket. neenceédts read texemplplry psoducts
"conposition of the present invention") of the present invention as

an active itptedirencomgegckablin awigae degludent audiygranhealiide(’| yold

bel ow. [00%59[JZ%gnéhgelkhemical Industries, Ltd., Aldrich corp., Sigma,
and Calbiochem.
[0035] Any of the extracts, the purified products, the
synthetics, and the commercially-available products can be
used as the andrographolides in the present invention.
Extracts of plants containing andrographolides or the like can
also be used as the andrographolides in the present invention.
For instance, Andrographis paniculata is Kknown to contain
andrographolide, deoxyandrographolide, neocandrographolide,
homeoandrographolide, andrographan, andrographon,
andrographosterin, and the like in its leaves, andrographolide,
andrographin, and the like in its roots, and 14-deoxy-11-
oxoandrographolide, 1l4-deoxy-11,12-didehydroandrographolide in
its entire body (Chuyaku daijiten, Vol. 3, the first
impression of the first edition issued on December 10, 1985).
[0036] The andrographolides that are to be contained in the
composition of the present invention can be either used in the
form of pharmaceutically acceptable salts or administered in a
form (prodrug) that is metabolized in viveo into
andrographolide. Examples of acids that form such salts
include: inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
and boric acid; and organic acids such as formic acid, acetic
acid, propionic acid, trifluorocacetic acid, oxalic acid,

succinic acid, maleic acid, fumaric acid, lactic acid, malic



H(Te' H OH[0033]In this Specification, the wording "containing
andr ogr aphol i de as an active ingredient" indicates that

andr ogr aphol i de, andrographoli de derivatives, stereoisoners thereof,
pol ynor phs thereof (hereinafter, they are sonetines referred to as
"andr ogr aphol i des") can be contained either alone or in conbination
of two or nore, as long as a desired effect is produced.

[ 0034] Andr ographolide is easily obtai nedigither by extracting it
from for instance, Andrographis paniculata (Senshinren

Andrograph';% 18 YRR SRR SHLAL Dol iis 30o20AN NGRS ac

pl ant, and en’ puritying | or purcha5|ﬁg a“co rcra

product . &9@%@5@ G, eﬁ.@@ﬂhﬁéys Incﬁtél eméigw&nm

purificatio obtal n an rograph €s grinding dri
Andr ogr aphi suDedt |l Rlid, 8shkaRsi Q@lféni&‘%cﬁfdt eranangthsiuaﬂé hsuifonic

net hanol , hexane, or the like to obtain -
acid. One of them or a comblnatlon of two or more of them can
be used.
f0037] (Alpha-lipoic acid)

Neither origin of alpha-lipoic acid {(thioctic acid, 1,2-
dithiolane-3-pentanoic acid) that can be contained in the
composition of the present invention as an active ingredient
nor how it is produced is particularly limited, as long as it
can be taken in or eaten as a pharmaceutical drug, food, or
drink and produces an effect of enhancing anti-fatigue action
when it is combined with andrographolide. Further, any of
D-configurations, L-configurations, and racemic modifications
can be employed, and commercially-available racemic
modifications or the like that are easy to obtain can be used.
[0038] Alpha-lipoic acld is a substance that is
biosynthesized in a body. It exists in most of the cells in a
body and plays an important role as a coenzyme that catalyzes
oxidative decarbonizing reaction of pyruvic acid.
alpha-~ketoglutaric acid, and the like in energy metabolism.
Alpha-lipoic acid is also known to have an antioxidative
property and to contribute to reproduction of endogenous
antioxidative agents such as vitamin C, vitamin E, CoQl10, and
glutathione.

[0039] The alpha-lipoic acid that is to be contained in the

composition of the present invention can be either used in the

form of pharmaceutically acceptable salts or administered in a



extracts, and then purifying the extracts by colum chronmat ography or
the like. Concrete and exenplary products that are commercially
avai |l abl e i ncl ude "andrographolide" sold by Wako Pure Chem cal

| ndustries, Ltd., Aldrich corp., Sigma, and Cal bi ochem [0035] Any of
the extracts, the purified products, the synthetics, and the
commerci al | y-avail abl e products can be used as the andrographolides
In the present invention. Extracts of plagts containing

andr ographolides or the like can al so be used as the andrographolides

in th [ L.on. L nst Al ! his. iculata s .
nown 10 CoRVHT rERPAHASROF: 1B, MALOSy bGP RBAP; dBCo &b 1ipbic

d i d i . .
ndr 0gr aposT et ntaid TRE|TRE T (0 Peay oo AR aGHARRe PaRPIRene

andr ogr aphi forRngle tVif-ilduse deRilheivO9! S ExARP144- §80KYs ldi1ts of the
oxoandr ogr aphol i de, 14-deoxy- 11, 12-di dehydr oandr ographolide in its

entire bodyalghayeigbidfigoideincYalle S1kd1e fdtfall sanpeesshen £f ddd@um
first edition issued on Decenber 10, 1985). [0036] The

andr ogr aphosalties amditparasstianbesatant aanédaming heaionpesid iammoaiuihhgalts.
present invention can be either used in the form of pharnmaceutically
accept abl e Bxamples ofd deyiyesivdsi of atioradgh@ddpody ehidd jisclude alkyl
nmet abol i zed in vivo into andrographolide. Exanples of acids that form
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combination of two or more of them can be selected and used.
[0040] The inventors of the present invention found that an
intake of the andrographolide produced considerable
anti-fatigue action and that the anti-fatigue action was
enhanced synergistically if the andrographolide was taken in
combination with a predetermined amount of alpha-lipoic acid.
Compositions having anti-fatigue action are useful for
preventing or treating fatigue-related illnesses or conditions.
[0041] In the present invention, “fatigue” means temporary
phenomenon of decrease in physical, mental and/or organ
performance that is observed when physical and/or mental
stress is applied continuously. This decrease in performance
means qualitative or guantitative decrease in physical, mental
and/or organ working capacity. The fatigue includes the
phenomenon of decrease in performance that is caused by a
combination of mental fatigue (e.g. general lassitude, feeling
of weakness, diminished ability to concentrate, disinclination,

induction of drowsiness) associated with physical fatigue,

organ fatigue associated with mental fatigue, and the like.



- 15 - acid, tartaric acid, citric acid, salicylic acid, gallic acid,
aspartic acid, nethane sulfonic acid, trifluoronethane sulfonic acid,
benzene sulfonic acid, and p-toluene sulfonic acid. One of themor a
conbi nati on of two or nore of them can be used. [0037] (Al pha-1i poic
aci d) Nei ther origin of alpha-lipoic acid (thioctic acid, 1,2-

di t hi ol ane- 3-pentanoi c acid) that can be contained in the conposition
of the present invention as an active ingfedient nor howit is
produced is particularly limted, as long as it can be taken in or
eaten as a phatxaceuttiheatadtilgfatdmpik agerdri nthazndhpr poesast amvehftaeh
of enhancing anti-fatigue action when it is conbined with

andr ogr aphobp¥eieideruritsher coapgsbtign donfiinguranitdnfatigeentcigiordt.i obs,
and racem c nodifications can be enployed, and commercial | y-avail abl e
racem ¢ nodipizdinesifisntine. | the wording ¢ anddy fagigne .otk Heans

used. (0038] Al pha-lipoic acid is_a substance that is biosynthesized
in a body. ‘f't%& &t% DESVRBSt the T et FSdvce hB8yLahlowt aRE digcover

' t ant | hat I | dat L ve d | Zi
ehot on of TRYT QU1 SHEH0AI MHESLagR SPc RRFH LSS A ERE | 1
Nt oxi dat | e prbte 5 R eEnd Ap T, YD AR ch o f e ox
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and gl ut at hi one. | he al pha-lipoic acidthat is to be contained

in the conpesikedrtoffulfa1pr earetiony eriiclmdiay beaeht Aed isdral t he

form of pharmaceutically acceptable salts or admnistered in a
organs) (preventing the duration from shortening); reducing
changes in fatigue substances at the same amount of exercise
or work (improvement in endurance, enhancement of body
strength, reduction of fatigue):; improving a state in which
fatigue is felt in brain, nerves, or internal organs although
body parts having exercised or worked are not fatigued; and
promoting recovery of exercised or worked body parts from a
fatigue state to a normal state. The endurance includes all
physical endurance, mental endurance, and organ endurance, and
it means an ability to maintain a certain state of exercise.
This anti-fatigue action brings, for instance, the following
states: “it becomes possible to swim for a long period of
time”, “no fatigued is felt even after a long period of work”,
and “no fatigue remains in everyday life”.
[0043] In this Specification, the wording “fatigue-related
illnesses or conditions” means the fatigue-related illnesses
or conditions described above, including ilinesses or
conditions that relate to physical fatigue, mental fatigue,

and organ fatigue. Examples of the “fatigue-related illnesses

or conditions” include chronic fatigue syndrome, overwork,



- 16 - form (prodrug) that is netabolized in vivo into al pha-1ipoic
acid. It is also possible to use the al pha-lipoic acid in the form of
various derivatives. Exanples of the salts of the al pha-lipoic acid

i nclude al kali metal salts, such as sodiumsalts and potassiumsalts,
and am ne salts, and ammonium salts. Exanpl es of derivatives of the
al pha-lipoic acid include al kyl or alkenyl esters, am des,

di hydrolipoic acids, which are reductantisg or al kyl or alkenyl esters
t hereof, am des, and the like. In the present invention, one of them

or a conbinatd %N eorf%r}ggé ugffgof}nerﬂatcc?{nol%esigésctﬁ tlgnxgelz ;i‘tsrg:%é of

[ 0040] The inventors of the entinvention found tha

the andrographold de i 9dyeedegepgider %Q}ngiﬂﬁﬂéﬂétéﬁ 3 ﬁag‘jﬁ: ?' Bir %ggf

that the anti-fatigue action was enhanced synergistic
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of al pha-Ilipoic acid. Conpositions having anti-fatigue action are

useful for thHewhidnig dathigeat sygdfdaid gite Nohat-edrnl HERSSES Meling of
conditions. [0041]In the present invention, "fatigue" neans tenporary
phenomenon biretbmssasdassiphdsi chdy grmadealfeaned/, ol yophanmodpe rfwalitnimge
that is observed when physical and/or nmental stress is applied

cont i nuous| Husaif Aaheyr @xddripdgpar f PEYERRReURGHS @VAteas vendrthe like,
guantitative decrease in physical, nental and/ar organ worKking

capacity. THELFatTYgIREoMSc PARELINERSHHATSERGT Gpid¥cRebiElties are
f that i d by. I I, f tal, fati .
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concent rat epe, i Sl gl %%'Te%e EBAEES Oa(}lcffp fv%‘é{%iiﬁﬁsi‘&?@fsf&f aéh‘?:%n‘é‘st h

physi cal fatigue, organ tatigue assoclated with nmental "fatigue, an

the like. fatigue syndrome (CFS), a feature of pathological chronic
fatigue is thought that it is accompanied by physical and/or
mental symptoms such as: low grade fever or chill; throat
pain; swollen lymph nodes of a neck or in an underarm; feeling
of weakness with an unknown cause; muscle pain or discomfort;
general lassitude that continue for 24 hours or longer after
light exercise; cephalalgia: arthralgia: psychoneuroctic
symptoms (photophobia, transient scotoma, forgetfulness,
irritability, confusion, diminished ability to think,
diminished ability to concentrate, depression); and/or sleep
disorder (insomnia or hypersomnia). Accordingly, the
foregoing symptoms are also encompassed within the
“fatigue-related conditions or illnesses” of the present
invention.
[0044] In this Specification, preventing or treating
illnesses or conditions includes preventing the illnesses or
conditions from becoming worse, improving and relieving the
illnesses or conditions to return to a normal state, and

preventing the illnesses or conditions.



- 17 - [0042] The "anti-fatigue agent” that the present invention
provides is a conposition having "anti-fatigue action". In this
Specification, the wording "anti-fatigue action" neans action to
prevent the fatigue, reduce the fatigue, or recover fromthe fatigue.
Concretely, the "anti-fatigue action” includes: |engthening duration
of operation of exercised or worked body parts (the worked body parts
mean body parts that worked to fulfill- fibhctions, including brain and
internal organs) (preventing the duration from shortening); reducing

changes in ffdsgue sebgbabces attrdde VPR aAGRUBH PhtLNES GSf v&f Work
(i mprovenent in endurance, enhancenent of body strength, reduction of

fatigue): ieymowiedgia shaleus wads cithdtatargu&nbenf ahdéng npddraing, skilled
nerves, or internal organs although body parts having exercised or
wor ked ar e ¥otthea@irgueduchnds pnepoining radovenyeoindxaskimpd gatient
wor ked body parts froma fatigue state to a nornmal state. The

endur ance iFRIUKIESCAVETFhYEPR aFensiy Faddgugentnl condinaiiian wiih
organ endurance,, and it nmeans an ability to maintain a certain _state

of exerciseﬁdmﬂﬂ%§t§ﬁF999aPFgE%eaEﬁﬁ?n?qﬁﬁtﬁﬁgf'fcﬁh?rﬁﬂ%%%§8?stﬁ€ the

e oo PR d e R EEPD SoaRIatd dhe, SEERG paF] the SfONRIALE 195, 85

e ued e 100 o I
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fatigue-relatfd; il 1 nesses or conditions described above, including
illnesses or conditions that relate to physical fatigue, nental

fatigue, anborgjan f ahegBfrsExbedt ess afedshieentbati gocar €hBingithg time in
i1l nesses or conditions" include chronic fatigue syndrone, overworKk,

- 18 - nusat evdtzni-duemertadbngand f ¢ beep-alils toirbaheeptestt | Ghdsf Aom
stress, and liver fatigue. Conbinations of two or nore of themare

al so i ncl uddekguibede inx §appés . bk oWy Expmplend - ofMidre naisedi én an
fati gue syndrome are long-termgeneral feeling of tiredness,

| assi t ude, ?Qﬁﬂﬁﬁqmﬁgtﬁe§gPP 5 v alsde SWerseAgenvironment, where they

were not allowed to take enough sleep or to take a comfortable
posture so that they could take neither physical nor mental
rest were welghted and forced to swim, and a length of time
that passed until noses of the mice sank under the water for a
period of 10 seconds or longer was measured (weight-loaded
forced swimming test) to determine their fatigue level.

[0047] There is a report saying that it is considerably
difficult to establish a fatigue model animal because animals
are highly adaptive to a variety of light fatigue and, when
given a combination of light fatigue every day, they become
resistant to the fatigue. With rats kept immersed in water,
however, reduction in glucose consumption at a limited area of
brain such as frontal lobe, change in brain moncamine level
{Brain 21 (2004) Vol.7, No.l, pp-41-45), change in
fatigue-related genes in brain and liver, and the like were

observed, so that the rats are recognized as a fatigue model



nmuscl e ache, arthral gia, psychoneurotic synptons, and the |ike, which
synptons continue so long that daily activities are interfered.
According to the diagnostic criteria of the US Center for D sease
Control and Prevention (CDC) for chronic fatigue syndronme (CFS), a
feature of pathol ogical chronic fatigue is thought that it is
acconpani ed by physical and/or nmental synptons such as: |ow grade
fever or chill; throat pain; swollen Iyndh nodes of a neck or in an
underarm feeling of weakness with an unknown cause; nuscle pain or

di sconfort;(gpanaiall drameukddRembatrgoidanie osor 1246houE6) OBl RGBT cal
after light exercise; cephalalgia; arthral gia; psychoneurotic

synpt ons ( pdrol dpivgiliysidanaReseatrchcobanenidarigats (20099, 353, 1068-1073).
irritability, confusion, dimnished ability to think, dimnished
ability to Rworiden. s dhe waspreimnenjed aral/sowegeerptdirsed dee romsdmi a

or hypersommi a). Accordingly, the foregoing synptons _are al so
enconpassed-$@%iHHigy @R hPﬂt¥BﬁE-¥%¢%KQﬁPQuﬂ%§iPP§ﬁ§VG¢-i¥¢n@§§%s" of

th t invention. [0044]ln this Specification, t]
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fatigue can in various ways that are wn anong per

skilled in gd@ic), anlCRnascBBASHHO M RN UHAEE 1ANHn agkb Rt b Hria8Rt
about recovery fromsensory fatigue, in conbination with

admi ni st r at ffactiforddted mshoanhaé apse . alldie obeertkars of the present

i nvention exam ned the effect of the conposition of the present

i nvention oi0G48] gue Tiyatcadndtiot say. tdrndeoltihdwi Agimedtmod¢D0US]arhe

first test is neasurenent of a swmming tine in
physical and mental fatigue model as well as an organ fatigue
model described below, anti-fatigue action against physical
and/or mental fatigue would be confirmed if the swimming time
becomes longer as a result of administration of the test
substance. 8Such anti-fatigue action is considered to be
involved in reduction in fatigue stress, maintenance of
physical energy under fatigue conditions (enhancement of body
strength), improvement in endurance, and the like.
{0049] The second test is measurement of liver fatigue.
This is described in detail below in Example 2. In the case
of the above model reared in the environment, such as a
water-immersed environment, in which the rats are not allowed
to have an enough sleep or to take a comfortable posture,
fatigue symptoms were observed in the entire body. In a liver
of this model, GOT and GPT levels increased, compared with
those o0f a normally-reared grocup. GOT (glutamic oxalacetic

transaminase) and GPT (glutamic oxalacetic transaminase),

which are enzymes present in hepatic cells, are known to



a water-imersion and sl eep-di sturbance test. This is described in
detail below in Exanple 1. Mce raised in an environnent, such as a
wat er -i mrer sed envi ronnent, where they were not allowed to take
enough sleep or to take a confortable posture so that they could take
nei t her physical nor nental rest were weighted and forced to swm
and a length of tine that passed until noses of the m ce sank under
the water for a period of 10 seconds or d¥bnger was neasured

(wei ght -1 oaded forced swinmng test) to determ ne their fatigue

| evel . [0049dcHigy anit® B166A0WHers Bt il delils hoeC@ARAGH ADIMMerefore,
difficult to establish a fatigue nodel animal because animals are

hi ghl y adap iMavetlo of damagéyowfthe dhiveratiisgde tanadinaddny gressurdng GOT
conbi nation of light fatigue every day, they becone resistant to the
fatigue. War (GRTs ike pilopdwerRyatthier, watewas hoewsaked ridadcliipadi n

gl ucose consunption at a limted area of brain such as frontal I obe,
change in HReFidenda@mliger elRfreaiad o thizonafielof measygement was
pp. 41-45), change in fatigue-related genes_.in brain and |iver, .and
the 11 ke wiitsashes JBARSs gab oG HarPIaPa=PALBEIF A AF it Pgue

nodel - 20_-. (Journal of, Neur. m st 2005), 95, ,1156- 1166

(Bi ochem ca?ubaéntc? 6 Hysllt'%ajrs g‘?&%ﬁr 8? Eéﬁ%’ugl?%;%?%'ste(xgbgﬂle§é§,

1068- 1073) . .wat ef - i . ; I
) fel:tjﬁl.rgtdﬂéerc’onhg%l% E-‘étéééﬁmilg:géslg;t\a}gg ‘.ﬁ’;ﬁ;}fﬁq% %O\glrg%rfo‘?; nhor ma

rearing, and how they recovered was ~thi vat'i on,

the swi mm ngi diiptiion e owpbehtrd adtadn GyeednSHhlEhed, tAR RCAMRe to
| onger in proportion to an extended resting period of the

wat er - i Mrersediltatia @eentalat eo i o) JPgridgeroatidet hehtoriespadideged
change in an amount of brain fractionated nonoam ne was al so

observed. [O9D48ippwatt ithet fashythat el Inogledniisnbn nodgdn | fatd gutey gicdal .
and nmental fatigue nodel as well as an organ fatigue nodel descri bed
bel ow, antil@®Ulgue Foetoasabai sy, Fipsecdhignapdmaheredsl fig iadge an
woul d be confirned if the swimrng tine becones |onger as a result of
admi ni st r atPoRHIEAHEEBPdelpsTUNE 2 I FUe FFEAORRIRIRS L ATIAR ifatigue
considered to involved in reduction.in fatigue stress, .maintenance
of physi cal‘:’oeunlg‘féof an \ér?'rPg i]gﬁel%olrﬁdiqtqsgﬁge(iegﬁgﬁc% L tg‘ e
strength), {MPHAMRALslAnBO0LESN o i, NEckbifs 4 OO GXEaRNd

test is neasurenent o Iver fatigue.
fatigue marker, such as GOT, GPT, and TBARS mentioned above,
to a normal level and reduces change in the organ markers.
Such anti-fatigue action is considered to regulate overall
activity of internal organs to condition metabolism, thereby
being involved in reduction of physical and mental fatigue
stress, maintenance of energy, improvement in endurance, and
the like.
{0051] The third test is measurement of an amount of
spontaneous exercise in a forced exercise test. This is
described in detail below in Example 3. Rats were forced to
exercise on a treadmill, and thereafter the test substance was
administered. Then, the amount of spontaneous exercise of the

animal was measured. Since this animal model is an exercise

fatigue {(physical fatigue) model, anti-fatigue action against



This is described in detail belowin Exanple 2. In the case of the
above nodel reared in the environnent, such as a water-imersed
environnent, in which the rats are not allowed to have an enough
sleep or to take a confortable posture, fatigue synptons were
observed in the entire body. In a liver of this nodel, GOl and GPT

| evel s increased, conpared with those of a normally-reared group. GOT
(gl utami c oxal acetic transanminase) and GT Tgl utam c oxal acetic
transam nase), which are enzynmes present in hepatic cells, are known
to - 21 - pisesipml fadigbeodowhdrbdaepaifiiamed i anereasmgad.the amount
Therefore, a level of damage on the liver is determ ned by neasuring
GOl and GPTof repsird@adeckgr eercise imohseryaidedfthgt the prdnipdrsdxiadd onn
liver increased in this nodel (nmeasurenent was based on TBARS, an
amount of t®f o Bieslr SEPEERRCE eaStiche aBLBsTARE®AY 2qtians isnFeppédered
that the | ong- term‘%le}aeral fatigue condition caused alteration in

liver functt®rPe e HA™E 96%9&%‘?}&4‘5?? ﬁ}"sq EXCEELgRcReTSpEmance.

he ik f
consi dor ed 192 Lo'r?“hﬁh SPREE (R Y eisBReRt &F %%g%%n% oue
rmodel . [OOgP%J file s Ts‘%aﬁé& SHIGE 15N8 8P BB IPARltd:S Bl Byalnorgan

fatigue node atlgue action agal nst organ fatigue vvou

confirmed ifxdrples 4QbSeRy eedals %@Wﬁ@té&ﬁ@ﬁe%@feﬁé&tt @t
substance, for instance, returns a changed organ fati gue marker, such

as GOT, GPTadmiiflsHRARIoREDBE thedtedio\shbsit@angenohnBhe | &v@intangd rf%(ili@ﬁé
change in the organ markers. Such anti-fatigue action is considered
to regul at esuvsrarde adt thet yiné whererphals icajapns mentahdstrews is

met abol i sm thereby being involved in reduction of physical and

mental fatigeRlind.es§inaai therkaidaust sehergyces nphanam@rcording to the
endurance, and the like. [0051] The third _ test _ is neasurenent of an

amount of spPERf 'ar?é"&‘félsé%é’r cfi‘éﬁ Fien 1 ¢ dikecpEefebique that jis

d bed . . f .

on 5 t readrfTi L1t PRYT Hxp nbt iledy hibelied el TR erlls
Then, the a@Péﬁ’EJIn%f I%B?%aﬁlﬁoﬂfo@d(eééﬂ e Hamkie gnbggl m%ﬂat,%%%)lﬁgte

Since this ani na I's an exerclse fati gue ySl ca
nodel , antigfgdt AR ACt EABaBOA NShase is an enzyme that catalyzes

high-energy phosphoryl group transfer from creatine phosphate
to ADP, and is considered to serve physiological functions of
consuming creatine phosphate to supply ATP at the time of
massive energy consumption, such as twitching of skeletal
muscles upon instantaneous short-term exercise, in an in vivo
energy system. Further, it is also known that creatine kinase
is contained in the tissues within a living body, and a large
amount of creatine kinase is contained especially in muscles.
It is also known that, when muscle is fatigued, muscle cells
are damaged by chemical and physical (e.g. reactive oxygen)
stress, and creatine kinase escapes from the muscle cells into
blood. It is therefore said that the level of damage on the
muscle can be determined by measuring the creatine kinase

activity in blood. Specifically, anti-fatigue action against



- 22 - physical fatigue would be confirnmed if increase in the anmount
of spontaneous exercise is observed after the adm nistration of the
test substance. Such anti-fatigue action is considered to be invol ved
in inmproving endurance and exerci se perfornmance. [0052] The fourth
test is neasurenent of an ampunt of fatigue substance. This is
described in detail below in Exanple 4. The test is to determ ne the
effect of adm nistration of the test substance on the amount of

fati gue substance at the time when physical or nmental stress is
applied. Si t he fati. S n hange accordin e type,
intensity, ‘%ffsaltcfagln,f%étrl %!t[jl %é #lgééegﬁ Yagrfugsucg‘et %3%‘ * geagvﬁ‘i&?le%%et hey are

not clearly gefined as an :deﬁééf5?9t¥ﬁaﬂ3&%% EQEeKEHaiféAEEJH‘%¥%a%@”

be naned as one of the candi date substances. eati ne kinase 1s an

enzyne thatagedwltZ as hedic8ieadYa PROAPROGE a8hHRstFARSEL 0 YUY test
creati ne phosphate to ADP, and is considered to serve physi ol ogi cal

functions ofulmtEisd .NYTEL€adn tie- fdtdypkaketionsipptonflde@ia therbdtee
of nmassive energy consunption, such as tw tching of skeletal nuscles
upon i nst andamam ors inwsicleeand ekize xdfSm;e iemhancienbouily os trengih ssit em
Further, it is also known that creatine kinase is contained in the
ti ssues w tmR§rke |9temgtbody, and a | arge anopunt of creatine kinase
is contained especially in nuscles. It is also known that, when

nuscle is fER93iked, Mis@P¥ E| FRe JrestimfReys -byhenart tafaimreg Rrdien|
.g. t] d tine ki fromth

g o col | & TS SH gUbRERREe g e honddirient TRECHER dIoaits O

d t | j i £

(i nase act i vrey B ApEiRR-ERLES, PG IY RCT I BY b8 CadhilaciBtaon

- 23 - physifaind aldqUeunesRREE kY PGl thidhl d¥eravPGhd Dress.
confirnmed if it is observed that increase in creatine Kinase activity

i's reduced swedifirslllly:0f iadgheteés aiHortedft Sh®stafte SHEGI G Eatliyue
anti-fatigue action is considered to reduce damage on nuscl e and

t her ef or e esiterce devd\pes coefigthednay maicind ssierdngt bhe [ 0058]dubsetian cef
the tests above, the anti-fatigue action of the test substance can be
confirnmed i@uxing diike gepdisationely the finfigpe stekgsar t hhpiwhpthiesr the
timng of adm nistration of the test substance and application of
fati gue strel%t SRIGACEIPFPMOLLY TRRAVRITY tirem Eatigupstande redfdaged

fatigue stress can ,be canfirmed by adm nisteri t he test substance
during the BPPIFEHIRHTARS: FEST HET b RPRATAEE A(TRT ThEt RERLAGRE (o8 OF
subst ance pEr?ém:f] i Juiel QLY UQHafﬁi Hehele £QNEL Ffegnf
adninistering!a%?%é%t SUBSEAnce a é?PShe aﬁpIFcatlo% o) %%?q%ﬁigue
stress; andpféddatdi! ReGukbRS F8E{ g NSAML RNy eRES &S ering
fatigue can be confirned by adm nistering the test substance and
thereafter appleddtg dutethabegdRdSti®@ssarter applying the fatigue stress.
[0054] In all of the tests above, i.e., the water-immersion
and sleep-disturbance test, the measurement of organ fatigue,
the forced exercise test, and the measurement of the amount of
fatigue substance, anti-fatigue action was confirmed after the
intake of andrographolide. Further, synergistic improvement
in anti-~-fatigue action was confirmed in the water-immersion
and sleep-disturbance test after the intake of andrographolide
in combination with a predetermined amount of alpha-lipoic

acid. The foregoing results indicate that the andrographolide

and the combination of andrographolide and alpha-lipoic acid



[0054] In all of the tests above, i.e., the water-imersion and

sl eep-di sturbance test, the neasurenent of organ fatigue, the forced

exercise test, and the neasurenent of the anpunt of fatigue

substance, anti-fatigue action was confirnmed after the intake of

andr ographol i de. Further, synergistic inprovenent in anti-fatigue

action was confirmed in the water-imersion and sl eep-di sturbance

test after the intake of andrographoli-dez4¢n-conbination with a

predet er mi ned anmount of al pha-lipoic acid. The foregoing results

i ndicate t tté}ﬁf WRILARE Ehgf%@gaéﬂeorf;o@'enqt %19?318{5| to prevent
d a Cl - y have

Q
andr ographol 1 de a I'pha-11poic 24 - not on \
anti-fati gugafddedN.adti®n t8Ctbafcd OrdF NNt ahdl B8¥eona€s | Mder from

reduce fatigue, and action to recover fromfatigue, but also are
useful for pieMan, MBtoalisbeareNgsétil gfar MHealetd ihkl 6L£SEESaKiIng
conditions such as chronic fatigue syndrone. [00551As it is apparent
fromthe Exbaplas-dedatieldedibeesses tde amdidsionisosuch asechorasiant

i nvention reduces fatigue stress when it is taken in during the
fatigue striatioys @vmdeemeecovery from fatigue when it is taken in

after the fatigue, or prevents or reduces fati%ue stress when it is
taken in bef®P®the Aft idudssePrasentrphron ithe Exgmplegidescribed below,

adm nistratjon of the gonpositjon of the present invention_can be
et erm ned HyproPmeRdAp ad o AP HBE P I AP oBs FEtpCe e tious

conposition resent i i . D Kk i.n each time when
the effect ?gie e%]svrt% ) %%r EL|St @égﬁﬁbgpt a elnnqeﬁ: %n%z%trlgldﬁl %?r%%%,l Progiotes
obtain the I : q){'rm [ %Sﬁeﬂ

i nvention cﬁ%éﬁgéﬁyagﬁ %gﬁépg%g%eé\hh%l physi ggﬁ g?atg%‘é%%e?géfe ttgélfa'
the tine ofofOpRrdAtEClor @%8HEES OF SELIuA Ss SRSt Whefll i WY FRMAlIN
fatigue is felt at the time of doing a continuous task such as

cal cul ati onbefargrimtfatiguevetyess ommhhe ,f ahegutnibytomlmmibdkeration
wor k, sports, or the like to prevent fatigue. Further, endurance is
expect ed t oof ngheoveenigostifidcoonpothe | pregdntt Havensdent canvieatdarermsined
taken in before or during sports. Furthernore, fatigue and ill nesses

associ at ed #PRFPRITHE e §eeoafengr v ehtdapived edfesfiposiiig awnppsihéon

present invention is taken in on a %%9u| ar._ basis. %0056£Andr ogr aphi s
pani cul at a Contlf MERFeRTdABYPIPRGT | SR R t@KFPenli BAGRI VAP e amikds

in orally aggféé%(¥¥“8é¥%E% .tgr it can be taken in on a regular basis to

obtain the effect. In other words, the composition of the
present invention can be taken in not only when physical
fatigue is felt at the time of doing muscle exercise such as
sports, or when mental fatigue is felt at the time of doing a
continuous task such as calculation, to promote recovery from
the fatigue, but also before work, sports, or the like to
prevent fatigue. Further, endurance is expected to improve if
the composition of the present invention is taken in before or
during sports. Furthermore, fatigue and illnesses associated
with the fatigue are prevented if the composition of the
present invention is taken in on a regular basis.

[0056] Andrographis paniculata ceontaining andrographolide

has conventionally been taken in orally and is considered to



- 25 - be infinitely safe. It is confirned that when mce take in 0.5
g/ kg of Andrographis paniculata per day for 10 days, no abnormality
IS observed in growth, appetite, defecation, nental conditions, the
nunber of red bl ood cells and white blood cells, and nunerical val ues
of classification of henogl obin and white blood cells. It should be
not ed, however, that there is a report saying that, when an infusion
(0.5 g per nouse) or a water extract (.1 g5 of crude drug per nouse) of
Andr ogr aphi s pani cul ata was injected into abdom nal cavities of two

i , th di ed wi t.hi 24 kudai jit .. Fi t L , . Vol
D e i e g S PR et T B S Ankd Fa  Carlelt mitan ERke OB
f d i i .b i t ) ni st d
T bnarn P eI 4% RRGKGEHRAL Sln 0 a AR a0 A0 BN Cfip

conposi ti ongGo LA sRYESENbLEBYEEE | 4D d@ﬂ%.gggbéfﬂ@gf&%@éﬁtﬁat s

infinitely safe. Thus the anount of andrographolide to be contai'ned

i's not parthéddaar Idonldifibae, afe ! AMbeAsS dN@eAMBUBbA! Se BOE G §hli®e
produce a desired effect and not to be toxic; the anpbunt can be

appropri at eblodietcllisnedndcaonéei D¢al ordlale@eio®, cpassof DEattdn aandi tion
and the stage of illness, inpact on taste (slightly bitter), and

ot her fact orenodidEn] lamdt wbhidet blobpdatebhst hatt tdheuldyvbet optedf hiweever,
present invention conducted using fatigue ani mal nodels such as mce
and rats, derdt ddegiet dsf at rgperhcsdvinaddatr.odberdapyinfksinn i(9-5 g

0. 25-200 ng of andrqgrapholide per kil ogram of body weight in the

case in whiRfF HRASEYr &Fh8I FAESHaeX§2AGH iln gePEEhSFugﬂ ANAReF gouse) of

during, fati e QLIRS of 9Bi SPRta Sfad SRS Aks BRMSHERD S ties
of two mice, they died within 24 hours (Chuyakudaijiten, First
Issue, Vol. 3). The inventors of the present invention
confirmed that when 1000 mg of andrographolide per kilogram of
body weight was administered, no abnormality was observed.
Accordingly, the andrographolide in the composition of the
present invention is an active ingredient that is infinitely
safe. Thus the amount of andrographolide to be contained is
not particularly limited, as long as the amount is adequate to
produce a desired effect and not to be toxic; the amount can
be appropriately determined according to targets, pathological
condition and the stage of illness, impact on taste (slightly
bitter), and other factors.
[0057] In the determination that the inventors of the
present invention conducted using fatigue animal models such
as mice and rats, desired anti-fatigue action was produced by
taking in 0.25-200 mg of andrographolide per kilogram of body
weight in the case in which andrographolide was taken in
either in advance or during fatigue stress to prevent or

reduce mental, physical, and organ fatigue. In the case in



whi ch andrographolide was taken in to pronote recovery from physical
fatigue already devel oped, desired anti-fatigue action was produced
by taking in 0.5-8 ng of andrographolide per kilogram of body wei ght.
Accordi ngly, the anmount of andrographolide to be contained in the
conposition of the present invention is 0.01-500 ng per kil ogram of
body wei ght, preferably 0.1-50 ng per kilogram of body weight, nore
preferably 0.1-10 ng per kil ogram of bods wei ght, especially
preferably 0.25-10 ng per kil ogram of body weight, per daily anount
of the comgsi i iJmls sincludi MBS
Especially 1n ‘%‘%g‘ﬂ‘%‘% ?ﬁh\%?@ Qﬁ%ﬁ%@é‘pﬁgﬁ ?éeg%gﬁ?ggbe orvaeﬁyy from
adm ni st er gghy4 HATRRS i ﬁeubi}eé@%%&@l%p%ﬁt,' kel e8Caei 1fbigde | S
generally suitable to adm nister 0.1-100 ng of andrographolide,
preferably &ctidh) wig piofacpdcheredting . il 1Q 508, mgsPecamddagrapholide
preferably 0.25-10 ng, per daily anmpbunt of andrographolide to be

t aken. [ 00584MNdticldgraim bf hody ogeigtiol | decosdinglye, nikecdmonntheff or m
of a derivative, a salt, or the |ike of the andrographolide, the
anount of téaedrfgdaphoilide thebeatentajmedhdnl ithe chmpositian led riheed
is determned by converting the anmount of the derivative, the salt,
or the |ikePT T HEVESLLeBpdRdY Y UMY PRt kdlagsrdfapsly #eighd.

referring to the faqregoing anounts. [0059] Al pha-lipoic acid is a
ober nog pethratly 320080 9L PeS kiKAdman CF BRAY LUt « HAEY or
S | enent at | of inOGt Ci ed for .the thioctic aci
i ﬁglroeases (a%%&i[}?]%btly]n{g 'g'f hgcﬁ?;‘g %%qc%%ag’ |fg 8?? ‘?%}é}léﬁ'bé%:slﬂeg lla('ley
necroti zi n%ﬁ@f&qﬁxmbematﬁy p&@R G, of 1 gé:teag?(%)(ff Sé&ge@éﬁ%}/ﬁ %éﬁ“ﬁ‘é‘i@?

- 27 - kananyci n-1nduced) and nol se-1 ndu occupati o earing

| oss. Al phaahdpii ©f2&hé temBOSSE IS atb e hRkenf 'bgi heldasafsheiliadngt he
anount of al pha-lipoic acid to be contained can be appropriately

det er m ned lmagagli Ngspecialpetisy thet kakegitakhicn dridmyraptolhée st 8geo
of illness, inpact on taste (slightly bitter), and other factors, as
| ong as t hebammaitly sdadedetered ot priothans d adedit) etoedherin and not to
be toxic. anti-fatigue action, it is generally suitable to administer
0.1-100 mg of andrographolide, preferably 0.1-50 mg, more
preferably 0.1-10 mg, especially preferably 0.25-10 mg, per
daily amount of andrographolide to be taken.
[0058] Note that if andrographolide is to be mixed in the
form of a derivative, a salt, or the like of the
andrographolide, the amount of the derivative, the salt, or
the like that is to be mixed is determined by converting the
amount of the derivative, the salt, or the like into the
corresponding amount of the andrographolide and referring to
the foregoing amounts.
[0059] Alpha-lipoic acid is a substance present in a body.
It is applied to pharmaceuticals for supplementation of
thioctic acid when a need for the thioctic acid increases (at

the time of acute physical fatigue), for subacute necrotizing

encephalomyelopathy, and for toxic (streptomycin-induced,



[0060] In the determ nation that the inventors of the present

I nvention conducted using the fatigue ani mal nodel of m ce,
anti-fatigue action was produced by taking in 50 ng of al pha-Ilipoic
acid per kilogram of body weight in the case in which the

al pha-lipoic acid was adm ni stered al one during fatigue stress to
prevent and/or reduce nental and physical fatigue, and synergistic
anti-fatigue action was produced by takid¥g in 50 ng of al pha-Iipoic
acid per kilogram of body weight in the case in which the

al pha- I'i poixaragiydiwas nadaka) Sied atbigt-GadRdcaat ( 88cHpdtional) hearing
andr ographolide (0.25 ng per kil ogram of body weight) during fatigue
stress to pressent Axpllaotipeicduaesidedsabonstidgbeditonlbd dnifgneétely safe.
[ 0061] G ven the foregoing, it is preferable that the conposition of
t he presentThus dinei @moyoht ef nalie -aligledd agédctachbe certaimedt can2de
nmg, preferably 1-100 ng, of al pha-lipoic acid per kilogram of body
wei ght of t3RPRoPgEftely darernsiad argadiag ty habants ofPathelogical
conposition to, he taken in. Especially when the al pha-1ipaoic acid i

to be oral | SPUHY"s 28Fe iR o8 B Hfurftin {1 ABEEE) %Bpﬁﬁga??lﬁ e (511gntly
e b MG AR, g Se°RECeY S hBRcoL el R T B gpare
28 o Prontd B € e MRS REcbotatboa PRl o e,
the present[ggeo] In the determination that the inventors of the
present invention conducted using the fatigue animal model of
mice, anti-fatigue action was produced by taking in 50 mg of
alpha-lipoic acid per kilogram of body weight in the case in
which the alpha-lipoic acid was administered alone during
fatigue stress to prevent and/or reduce mental and physical
fatigue, and synergistic anti-fatigue action was produced by
taking in 50 mg of alpha-lipoic acid per kilogram of body
weight in the case in which the alpha-lipoic¢ acid was
administered in combination with andrographolide {(0.25 mg per
kilogram of body weight) during fatigue stress to prevent
and/or reduce mental and physical fatigue.
[006l1] Given the foregoing, it is preferable that the
composition of the present invention contain the alpha-lipeoic
acid such that 1-200 mg, preferably 1-100 mg, of alpha-lipoic
acid per kilogram of body weight of the target is administered
per daily amount of the composition to be taken in.
Especially when the alpha-lipoic acid is to be orally
administered to a human (adult) to obtain the anti-fatigue
action, it is generally suitable that approximately 10-400 mg,

preferably 10-200 mg, more preferably 10-100 mg, of the



i nvention contains, per daily anmount of the conposition to be taken
by ani mal s incl udi ng humans, 0.01-500 ng of andrographolide per

kil ogram of body weight, preferably 0.1- 50 ng per kil ogram of body
wei ght, nore preferably 0.1-10 ng per kil ogram of body weight,
especially preferably 0.25-10 ng per kil ogram of body wei ght, and
further contains 1-200 ng, preferably 1-100 ng, of the al pha-1lipoic
aci d per kilogram of body weight in the xgspective cases.

Al ternatively, the conposition of the present invention contains, per

dai |y amoung, gl 116, 301 L8t L QUEQBGEN LG LKEE DYoR BT oo

(adult), O. andrographolide, prefera hy, nore

preferably 55%E€4£Hﬂ%“ gesPesl ahkyy P{gferably 0.25-10 ng, and further
contains 10-4 ny, preferably 10-200 ng, nore preferably 10-100 ny,

of the al phpoddPPi ¢ a&i dthBrt RErd S5 PELd idthpedieton| 8680 tesdntt ake
can be either taken a single tinme or separately taken nmultiple tines
(e.g., 2 origvditnrm) coffathnki cpbt ydailie aa@URASbE @he Ofompies HiRSERD be
i nvention contains, per anount of the conposition to be taken by a
human (adul takert gnentimgds @noBudingriunmnsf,e0ably 500 0Bg 25 ng, nore
preferably 0.03-5 n?kﬂfspecially preferably 0.13-5 ng, of
andr ogr apho?p&ro HFPdidke PeE okt he iears -ofp osly, weilahtr aprsfraldy g l-
nore preferably 3-50 qg, of al pha-lipoic acid in the _respective
cases. [0062% l‘%%/ﬂ Y FLLPOTER O PIEY | WL -afgei Breberab Wy yid 1 Mg
or the_ like o

29 - the f f, deri ti I t, t
2 oha | oo B dabarR 43 hiby feiiht uniditray Bretetfily §- 2mdo g

i ke that i d .xed ci t i,ned ﬂ% [ Wi f

t he derivat?%e?cgﬁgﬁ%éﬁgf g? ?h§£¥%£€'in o't gﬁ%%r?gg%%ﬁﬁggg'annﬁﬁf
of the al phgrd#dQUrhyA6I-908NAg! €6LT fid Gilh -8 pbeEeERL 89 &P 0N Y ram of
[ 0065] The conposition of the present invention produces anti-fatigue

action not oedy wdidht! @ppeht espedBiife dsedl.SOAl Petriatgsiensk tae

| abor, hound dogs, racehoses, pet aninals, and other aninmals.
composition of the present invention contains, per daily
amount of the anti-fatigue agent to be taken by a human
{adult), 0.1-100 mg of andrographolide, preferably 0.1-50 mg,
more preferably 0.1-10 mg, especially preferably 0.25-10 mg,
and further contains 10-400 mg, preferably 10-200 mg, more
preferably 10-100 mg, of the alpha-lipoic acid in the
respective cases.
[0063] Daily intake can be either taken a single time or
separately taken multiple times (e.g., 2 or 3 times).
Specifically, the composition of the present invention
contains, per amount of the composition to be taken by a human
(adult) at one time, 0.03-50 mg, preferably 0.05-25 mg, more
preferably 0.03-5 mg, especially preferably 0.13-5 mg, of
andrographolide and further contains 3-200 mg, preferably
3-100 mg, more preferably 3-50 mg, of alpha-lipoic acid in the
respective cases.

[0064] Note that 1f the alpha-lipoic acid is to be mixed in



[ 0066] Andr ogr aphol i de has high stability to pH, npisture, oxidation,
light, heat, and the |like. Thus andrographolide can be contained in
the conposition of the present invention w thout being processed or
made into various fornms according to the purpose by use of nethods
that are publicly known anmong people skilled in the art; for
instance, it can be nade into food, drink, seasoning, alcoholic
beverages, functional food, pharnaceuriéﬁésj or the Iike. Especially
t he conposition of the present invention can be made into

phar maceut i €iad SEdra o®r al dadavat s¥¢ atd iy, baodhéelgke d£INgHd onal
food, dietary supplenment, food with nutrient function, food for
speci fi ed uskphd-ddgofior aspdci thedammailt Pfusde derivatival Sppadienbr
health food, food for diet therapy, general health food,

suppl enent syhe [Hde7thgitc it Eoeharpl*ed dgfs dederpingdi P | crrveriiing, the
sem -liquid, and |iquid. Exangles of the solid food include general

f ood and he%WQ?Pq(ﬁﬁjtPﬁapeﬁF tive hetioSRlds eEnghesiike oiito the

I h t I h .
tabl ofs andoCoTRdTng, aBtRE: of b AURE- 1ERag) B5i8rand Feferring to
senl-lqu|d¥gém§£#%§%lﬂ eaggﬁggﬁxafood and health food that are in the

form of pas npl es of the liquid food include

general foogyggyh healr,i T:Qﬂﬁlo&i?@ioﬁr@f '1!"1'13t fﬂ;‘iefs%%‘ 9£véﬁ'tﬁﬁ1 piQduces
drink, tea, energy drink (e.g., sports drink), or alcohol beverages.

[0068] I n th&xpﬁ%ﬂi@u\eha@blbhengermo@tmwh %sba@tptemaﬂ@tﬁﬁ b2Bo
further contains the al pha-lipoic acid, the alpha-lipoic acid can be

cont ai ned i to therestioekadoirnilaboa] i loounthidogss trheehodesgrmehadnitel sQr

the active ingredients may be contained in different adm nistration

units. and other animals.
[0066] Andrographolide has high stability to pH., moisture,
oxidation, light, heat, and the like. Thus andrographolide
can be contained in the composition of the present invention
without heing processed or made into various forms according
to the purpose by use of methods that are publicly known among
people skilled in the art; for instance, it can be made into
food, drink, seasoning, alcoholic beverages, functional food,
pharmaceuticals, or the like. Especially the composition of
the present invention can be made into pharmaceuticals for
oral administration or food (e.g., functional food, dietary
supplement, food with nutrient function, food for specified
use, food for specified health use, nutritional supplement,
health food, food for diet therapy, general health food,
supplements) .
[0067] Concrete examples of the forms include solid,
semi-liguid, and liquid. Examples of the solid food include

general food and health food that are in the form of candies,

drops, lozenges, chewing gum, biscuits, sheets, pills such as



[ 0069] I f necessary, the conposition of the present invention may
contain an additive and/or a ingredient used in comopn pharnmaceuti cal
conpositions, food, and drink, in addition to the andrographolides

and the al pha-lipoic acids. Exanples of the additive and/or the

i ngredient include vitam ns, such as vitamn E and vitam n C, sugars,
di luents, disintegrants, enulsifiers, tonicity agents, buffering
agents, solubilization agents, preservatdies, stabilizing agents,
anti oxi dant agents, coloring agents, flavors, coagulants, pH

adj ust ers, ddulekenana, cepsSeIee, IdREhulacedepswdersS, ERdmples 0afithe
salts. [0070] Kinds of active ingredients, specific purpose of use of

t he conposidemdinlafuiief pod st ludey grineanal( €ogd, and heygdrdy Eoeddbihahcare
to enhance body strength, to reduce fatigue, to pronote recovery from
fatigue, tdn dheeforvhpbrnpasteau iipidy . t 0rr gplevexampkas faft ithee lianddt o
mai ntai n heal th), and/or specific ways of using t he conposi tion_of

t he presentfood dpcludg,geperml (@l andnbeALtBf feod et Axfpdp She form

i nt ake, f, i.ntak be | abel ed t ai "
an st r U et hEoEEAEUTE | (et STRESH: BELRE | hnim 1152 FOBVETAL

it is apparent_.fr t es descri bed bel ow, the inventors of
t he presenfs?ﬁegﬁgggng§%%¥lQ%%H t hat andr ographol i de and the

combi nat | oy e gl 09haPAY S8k AH! (ARRAThEPAbLApAL] thdiR: hbehloBint

not only physical fatigue but also nental and organ fatigue.

therefore expRsit@dnt BaktNer i @ustbaly thler anghh- NHGE | 41 AC tthan,

endur ance inproving action, and anti-fatigue action are produced

addi ti onal lalpia-dypetgi atidatdy bvd camtadgeaphnl tlle fEmd Emadkeitpation
of andrographolide and al pha-lipoic acid is taken in orally in
conbi nat i omnditt las tbe andregmaphaliglecomrethioaat ivenpwiddignd somay be
Patent Literatures 1-5, such as conpositions having conventional body
strengt h erfitlit@ingdadni eHt et atadiaisdeabér) PrBMDL i ng acti on and
conpositioq; for. the urgose of su Ienenting_nutrition at the tine
of fatigue.[903d t hattt RRCRITRM | ICORBRFGET PR 0P Hify RusEent

andr ogr aphal fle,qt ! Ay cooBLIAL AN 0l ,30dodraphel 1 de, A ene useq in
al pha-1i poi‘c ac) d “Bah?Pe?a i I'ther "conhcu reﬁ?ly r separgfgﬁy.

eni1n e
common pharmaceutical compositions, food, and drink, in
addition to the andrographolides and the alpha-lipoic acids.
Examples of the additive and/or the ingredient include
vitamins, such as vitamin E and vitamin C, sugars, diluents,
disintegrants, emulsifiers, tonicity agents, buffering agents,
solubilization agents, preservatives, stabilizing agents,
antioxidant agents, coloring agents, flaveors, coagulants, pH
adjusters, thickeners, essence powders, crude drugs, and
inorganic salts.

[0070] Kinds of active ingredients, specific purpose of use
of the composition of the present invention {(e.g., to improve
endurance, to enhance body strength, to reduce fatigue, to
promote recovery from fatigue, to relieve chronic fatigue, to

relieve organ fatigue, and to maintain health), and/or

specific ways of using the composition of the present



[ 0072] Exanpl es of other active ingredients that can be contained in
t he conposition of the present invention include: vitam ns such as
vitamn D, vitamn B2, vitamn B6, vitamn Bl12, nicotinic acid,
vitamn C, vitamn D, vitam n E, and pantothenic acid; essential

am no acids such as valine, |eucine, isoleucine, tyrosine,

trypt ophan, al anine, glutam ne, and arginine; mnerals such as

cal cium magnesium iron, zinc, and cappgr;- al pha-1inolenic acid,
EPA, DHA, arachidonic acid, - 32 - octacosanol taurine gl ucuronic

actd. t hean e, GATRLAE NOBMEI € AG0 Q0 “%8%?. el averhs
Note that te AQPEsEL L aho i oqr%?gmckaggen LN L A to

those liste e comnposl res ‘i nventi on

can be USGdrﬁéHde%@BbYoEaﬁﬁeSéEﬁb&EiﬁMHn“%Ee%hanﬂréééﬂt(EHVEH%1BBOW1
fatigue. It is known that accumul ation of fatigue deteriorates

met abol i sm pguhiqonsegeent| ¥s CapisaTend iftiohe $hes Rkanpibe@ g st1d vteliebelow,

| i ke. EXAMPLES [0074] The foll owm ng describes the present invention,

wth the inventors of the present invention confirmed that
andrographolide and the combination of andrographolide and
alpha-lipoic acid have effect on not only physical fatigue but
also mental and organ fatigue. It is therefore expected that
various bhody strength enhancing action, endurance improving
action, and anti-fatigue action are produced additionally or
synergistically if andrographolide or the combination of
andrographolide and alpha-lipoic acid is taken in orally in
combination with, for instance, the conventional compositions
of Patent Literatures 1-5, such as compositions having
conventional body strength enhancing action and fatigue
recovery promoting action and compositions for the purpose of
supplementing nutrition at the time of fatigue. Note that the
conventional compositions and the andrographolide or the
combination of andrographolide and alpha-lipoic acid can be
taken in either concurrently or separately.
[0072] Examples of other active ingredients that can be
contained in the composition of the present invention include:
vitamins such as vitamin Bl, wvitamin B2, wvitamin B&§, vitamin
B12, nicotinic acid, vitamin C, vitamin D, vitamin E, and
pantothenic acid; essential amino acids such as valine,
leucine, isoleucine, tyrosine, tryptophan, alanine, glutamine,
and arginine; minerals such as calcium, magnesium, iron, zinc,

and copper; alpha-linolenic acid, EPA, DHA, arachidonic acid,



reference to the Exanples. The present invention, however, is not
limted to the Exanples. [0075] Exanple 1 WAter-i mersion and

Sl eep-di sturbance test (neasurenent of swinmng tine) Ef f ect
of andrographolide on fatigue fromwater inmmersion and sl eep

di sturbance was exam ned using a partially nodified nethod of Tanaka
et al. (Neuroscience Let. 352, 159-162, 2003). Specifically,
8-week-old male Balb/c mice were used-a$?a test aninmal, and the nmice
were divided into five groups in such a manner that the groups each
had an equalctaeRysage1hodyurehghtgiizuk@niicCackal héaine Four out of
the five groups were reared as water-i mersed groups; the groups were
kept i n cagssmaamiebbatpabfeicidatCogaeh afFchbeitiges pus phenogd, W th
tap water at 23C with a water depth of 7 nm instead of a floor
covering, septdviinshexanthimnerderivadrived. peptides anphdigmubeddsef Note
sl eep. The mce were imersed in water for two days, - 33 -

andr ogr aphofhate tha gemeasébien ohuihie pregentnasveniien|is agt Alwiteed
orally to the nmce with doses of 0.5, 2, 8 ng per kilogram of body
wei ght oncetdditopeddishgdt BROY¥&w days (water-i mrersed and

d ho| | de-adm pi st d ) t . f.th
and 0012010} 45O By 3! o SLEHR) 038 SERLERE S EaR phlGeea
f i bl i t i j d .
[oroL0 Y, D480 LY choet B PR NSA L QUL 948 e

was reared ps @& KAWR! kHat CRESHMA AURN LR %aﬂi?ﬁ@ deSelates @ Cage
with a normal floor covering, and distilled water was forcibly given

orally to thetddluemonea dahédqulitiiig daieebWRrda¥16£Ard|ih damage and
(normal |l y-reared control group). After the two days, each of the mce
was provi dechenlitkkea wei ght corresponding to 8% of its body weight,

whi ch wei ght was attached to its tale, and then the mce were forced
to swimin BXAMRIES t ank having a dianeter of 18 cmand filled with
wat er having a depth of 30 cm A length of tine that passed until the
m ce sank UER)(&‘”Wat efheofoblpeing fAesicripese EBAIBTBF R brigerentdprmiagh
time) was neasured (wei ggt-l oaded forcgd SW nmm ngitestt),. [ 0076] The |
swi i ng ti TEF O He Ui EBS oFXPMRISEx e PRIREF SRR 1nvention, however, is

not limited to the Examples.

[0075] Example 1 Water-immersion and Sleep-disturbance test

{measurement of swimming time)

Effect of andrographolide on fatigue from water immersion
and sleep disturbance was examined using a partially modified
method of Tanaka et al. (Neuroscience Let. 352, 159-162, 2003).
Specifically, 8-week-0ld male Balb/c mice were used as a test
animal, and the mice were divided into five groups in such a
manner that the groups each had an equal average body weight
(5-10 mice per group). Four out of the five groups were
reared as water-immersed groups; the groups were kept in cages
in such a manner that each of the cages was filled with tap
water at 23°C with a water depth of 7 mm, instead of a floor
covering, so that the mice were immersed in water and deprived

of sleep. The mice were immersed in water for two days,



group was shorter than that of the mce of the normally-reared group
because of fatigue fromthe water inmersion and sleep disturbance.
The effect of andrographolide on the fatigue fromthe water imersion
and sl eep di sturbance was exam ned by determ ning recovery of a
reduction in the swnmng tine of the mce of the water-i mersed
group after the adm nistration of andrographolide. The results are
shown in Figure 1(A). In the figure, “*33 mdicates that the Student
t-test was - 34 - perfornmed with the significance | evel of 0.05%

and "**" i nfiGdlgeaphbaldé heaidantcdrpl. ¢ Spursy pegs prwd serchovtibe
significance level of 0.01% [0077]As it 1s apparent fromthe results
shown i n FiggmimiktAredt b2ably Mo thet mieeowithedvsderod raws,sedJ 8omngrpoer
group shortened consi derably, conpared with that of the

nor mal | y- r éeirledremnpf obody oessi.glth anlee dahdy @untng ttie regudiayen in

the swwnmmng tinme of the water-imersed and

andr ogr aphcﬂgWa(T@IaéWﬁF%@r@Hd Ay orapbplédend@rinis terask greupenddt a

manner. This is considered to indicate that fatigue from wat er

i mrer si on SRP A FTAPR UPRRRE WS SEOUPS FRALLNICTIAR iideMaey Fpr two
a0 o0t ol e LRHELILEL S S 08 Bl tBLE ol Tl 0 Sheer
ot ot Tl SRR PR 00RO ML 5y
confirnmed agfgyy)st Iihé Fenfinlng® ol 8F BRI X ARIAIDIC whE! rE4LEITAMa
of body weight al so prevented reduction in the swnmng tine.

Further, theSREYPresesdrgro®s; aReAlgedup was kept in a cage with a
normal floor covering, and distilled water was forcibly given
orally to the group once daily during the two-day rearing
(normally-reared control group). After the two days, each of
the mice was provided with a weight corresponding to 8% of its
body weight, which weight was attached to its tale, and then
the mice were forced to swim in a water tank having a diameter
of 18 cm and filled with water having a depth of 30 cm. A
length of time that passed until the mice sank under water for
a period of 10 seconds or longer (swimming time} was measured
(weight-loaded forced swimming test).

[0076] The swimming time of the mice of the water-immersed
group was shorter than that of the mice of the normally-reared
group because of fatigue from the water immersion and sleep
disturbance. The effect of andrographolide on the fatigue
from the water immersion and sleep disturbance was examined by
determining recovery of a reduction in the swimming time of
the mice of the water-immersed group after the administration
of andrographolide. The results are shown in Figure 1{(A). In

the figure, “*” indicates that the Student t-test was



except that 200 ng of andrographolide per kilogram of body wei ght was
adm ni stered once daily. The results are shown in Figure 1(C). It was
confirnmed that adm nistration of 200 ng of andrographolide per

ki | ogram of body wei ght al so prevented reduction in the sw nm ng
time, and that no toxicity to the mce was observed. [0079] Exanple 2
Measurenent of |iver fatigue Ef fect of andrographolide on
fatigue fromwater inmersion and sl eep di4turbance was exam ned using
a partially nodified - 35 - nmethod of Tanaka et al. (Neuroscience

Let. 352, 159 l&zmedGkn %Hscéiéﬁﬂid’anc% Week10he 5865 Bally orwsi-ce

were used as a test animal the mce were divided into three
groups in sikd ch e datt 'Bﬁé Shﬁd%@@&ﬁcﬁaﬁaﬁeﬁﬁomlwﬂwrﬁﬁe
body wei ght (5-10 mice per group). Two out of the three groups were
reared as vetgiifimamceedegelups; o0idey groups were kept in cages each
of which was filled with tap water at 23C wth a water depth of 7 mm
i nstead of BOGTDbr céweditngs spratent tfrmitbe wesvlismehewd im wat er
and deprived of sleep. The mce were inmersed in water for two days,
and 8 ny ofFW%d{(&ﬁhorthGesvmw@htw ®L, ther wayegswmwe%qwgmﬂq
of body wei ght was forcibly admnistered orally to the mce once
daily duri n%f teR¢E EQAPRICTMRES < &PmRAged with that of the

andrographol!?clﬁd{% g_l ré:?%t rggng%oilp%%mﬁg a COﬂ%rm %%ng t he
gr oups was 5 ys was

f bl t h Loy .d

(v er - | met SR Sl B SRALR, VAR 4B ﬁé%h’é‘t%?-%ﬂ'ﬁeﬁ%ee o oups
was reared asaRod¥ipihlivel 8aheHi SEOMN diud WaQUBr%énféérﬁ-ﬂ dn a

cage with a normal “floor covering, and distilled water was forcibly

gi ven oral | od&- ddpen@enttpmanger daithi sduki Benshgeta®-HRYindEatBIthat
(normal l y-reared control group). After the two days, blood and I|iver

wer e taken fHatiwmfe tihremiwadéerBimodr sioniraniasleepaddstdrbamee tdieressoad,
and GOT (glutam c oxal acetic transam nase) and GPT (glutamc

oxal aceti c redussthiasasdfeirabivieid| svdireunaphoddde ieasdnbelisfiareds during
smal | -si zed bi ochem stry autonmatic anal yzer (Mdel 7070, Hi tachi

H gh- Technol¥Ryi ¥atecoiBBEaELon) antuFiery distpabange FEBESS per oxi de

f I d I | of TSARS t hi obar bi t
acia renct i VO Tuber ?F%‘%sfgrsnﬁzpf‘gg‘fe%’geréﬁésre?ef§@/gr<d’§‘§%‘|”ﬁt A 2 ma

added to a v [ i H g pr area
sanpl e hono%fen%dfo&rfaﬁ’%o'ﬂﬁl % %o]?g%)? |-on dp%éﬁgﬁgu‘ﬁp y Co.
Ltd.). ThengghiigiskBARRA 'o?x‘é%' 2a¥ele MBS Ursthiivy AGROLA/DHRE i | bi‘g&ﬂ? 1(B).
net hod of Chkavva et al. Anal Bl ochem 95. 351-358, 1979. The fesults

are shown |m5béﬁlr®$1fa&ﬁbd2€@klniﬁtim5ﬂ @ @525 hyg bPdas@t atﬁmtude
that the Student t-test was perforned with the si gnlfl cance | evel

0. 05% and pér "kilndjraat ef bbay wabgitt klad pirevest edase fed £ omeich whhh

the significance |evel of 0.01%
swimming time. Further, the same procedure was repeated,
except that 200 mg of andrographolide per kilogram of body
weight was administered once daily. The results are shown in
Figure 1(C). It was confirmed that administration of 200 mg
of andrographolide per kilogram of body weight also prevented
reduction in the swimming time, and that no toxicity to the

mice was observed.

[0079] Example 2 Measurement of liver fatigue

Effect of andrographolide on fatigue from water immersion

and sleep disturbance was examined using a partially modified



[ 0080] As is apparent fromthe results shown in Figure 2, the GOT

| evel in the blood serumof the water-imersed control group (Figure
2(A)), the GT level in the blood serum (Figure 2(B)), and the liver
TSARS | evel (Figure 2(C)) increased considerably, conpared with those
of the normally-reared control group. On the other hand, the markers
were prevented fromincreasing in the water-i mersed and

andr ogr aphol i de- admi ni stered group. Thi 85 s-considered to indicate
that the liver fatigue fromthe water inmersion and sl eep di sturbance
stress is rRaueRd o20RahdRE 20E Yal [ @Qecarheki fet | ssadnigy Sieer,edoo3) .
during the water inmmersion and sl eep disturbance stress.

[ 0081] Exan@medd fieraed, esenesitcol®Hale Balb/S Kiveeketd dised @sSpr ague
Dawl ey rats were used as a test aninal. On the day before the test
was start edgnined.,r and wbeemilce i wkatk iditvd deidv énge otipsee aptoursy iing sachha
rats, and all of the rats were deprived of food since the norning of
the test daianmEguithadt the gheuds eadly dads anepaupbareeirane dosiycwedght
37 - stress groups; exercise stress (belt speed 10 ninminute, at an
angl e of gr 1 hmige B@E gEeRR! 5“908P§)°§w@@%uﬁﬂﬁQ§dQFBUPﬁewaF%ups

t dm | 80, . Mu Ki k )
rer g oo LR d o5 PR PR e aR oS AT AN 1 iRrS KoRt IR cages

P ur oo W8, BEen b UL G Y o) Bber 2l T flc witn 5 yater

andr ogr apho h™corp.’, ran1o

wei ght, anddéfptrm o 7aﬁﬂlr OgH &P, 'cd@a(él E:CBOGQE?ng %'ﬂﬁa@%‘i@e ReEe

ki | ogram of body wei ght ‘were forcibly admnistered orally to the

groups, respad iilefse8XehChsteStAb deptdved of sleep. The mice were
andr ogr aphol i de- adm ni stered group). As a control group, distilled

wat er was finngirdsdeyd gnveaterafdy two Aaysgf ahllesgngups addmygddpholide
exercise stress was finished (exercise-stress control group). The

remai ni ng otfeldyfichheofrpve proigw Yk} meir Fivegraheoxerdy weightewyss
and distilled water was forcibly given orally to this group (control

group wi t hotRT&HRI¥cREBIBEFEREd onffelldaftiCethet RECE apRCoEdd b W ingt she

a spont aneous exerC|se nmeasuri ng device haV|ngaan infrared sensor

( Super nex, WR SfEEhi "RERE 1ReTSed pnd apdgogr Hﬂﬁh?ecﬁdqﬁﬂﬁﬁﬁﬁﬁggus

o Peri od of B hokb<® (T RRSH: Bobedf 1HE st hecpbfithrdbue

exerci se of s hS @b days, and distilled water was forcibly given
orally to the group once daily during the two days
(water-immersed control group). The remaining one of the
three groups was reared as a normally-reared group; this group
was reared in a cage with a normal floor covering, and
distilled water was forcibly given orally to the group once
daily during the two-day rearing {normally-reared control
group). After the two days, blood and liver were taken out of
the mice. Blood serum was separated from the blood, and GOT
(glutamic oxalacetic transaminase) and GPT {glutamic
oxalacetic transaminase) in the blood serum were measured with
a2 small-sized biochemistry automatic¢ analyzer (Model 7070,
Hitachi High-Technologies Corporation). Further, levels of

lipid peroxide from liver were measured as a level of TBARS



the exercise stress group decreased during the exploration
(exploration to new environnent) and the dark period (spontaneous
behavi or during an active period in the dark period), conpared with
that of the rats of the group wi thout exercise stress. This is
considered to indicate that the rat nodel reflects a state of fatigue
fromexercise stress. The - 38 - effect of andrographolide on the
fatigue fromthe exercise stress was exd&@d ned by determ ning recovery
of a reduction in the anount of spontaneous exercise of the rats of

the eXGrCiSftH%dUE%%iQBQHB 8t187rd f%@ﬁsﬁ%%&%ﬁ&égg.o%ﬁ to the TBARS,
andr ographol i de. The results are shown in Figure 3. In the tigure,

"FETindi cat exsd hahy sbeubtoflends tadest tvae Revker iRdegvd NWAA times a
significance level of 0.01% Figure 3(A) shows the anount of

spont aneousl Exear ciedghdutbnpréperp et isathplfe BoRobhensse (vl G hyeeptoron
Figure 3(B) shows the anmpbunt of spontaneous exercise during the

peri od of 2(Nitihour He@deak Pepplyl)Co Meddyr-@nentheiur ithg THaRBeléevelnf
first two hours since the neasurenent was started was separated from

t hat duri ng¥é%fe He@sug@doin 2acaordpnses wiglc dheempbhod L war &iti 8A -
but al so excitatory action of _the material adm ni stered were

consi der ed A laf BHOChERe RRastPEnitft: df%ng The TRFHIS GFer shevmt iR
hours. [00 As it .iS.a ent. fromthe resuls, sho i,nh Figure 3

t he anount 8%49%%”@6@8682825(&1& §g‘eof;‘lgﬁlée§5<er€i SRANGALES Egﬂ%ra‘ﬂ
group decr i.der i e i , nafr it

that of t h:ﬂz%gst ro %é:r guggémi{t%%%taﬂé&%rrgfe?gwg??eggé ﬁﬁ%&qﬁc\# tlgge.l
exer ci se- stgesparbandnandi#ar ARt e adNiakespdadh PUR. tdACk@ase in
t he anmount of spontaneous exercise was observed in the case in which
2 ng of andsexgfaated wdehpene kélggimivaicedbadyenebght . oes. adni ni st er ed.
This is considered to indicate that the adm nistration of

andr ogr aphof 0B |af t eAst he eppaxest Starethepresvles slhoaveny Figure 2,

fati gue caused by the exercise stress. [0084] Exanpl e 4 Measurenent of
fati gue subchearddd ilevelodd the blood serum of the water-immersed control

group {(Figure 2(A}), the GPT level in the blood serum

(Figure 2(B)), and the liver TBARS level (Figure 2(C))
increased considerably, compared with those of the
normally-reared control group. On the other hand, the markers
were prevented from increasing in the water-immersed and
andrographolide-administered group. This is considered to
indicate that the liver fatigue from the water immersion and
sleep disturbance stress is reduced considerably if
andrographolide is administered during the water immersion and
sleep disturbance stress.

[0081] Example 3 FPorced exercise test

Six-week-old male Sprague Dawley rats were used as a test
animal. On the day before the test was started, the rats were
divided into five groups each having eight rats, and all of
the rats were deprived of food since the morning of the test

day. Four out of the five groups were reared as exercise



Muscle fatigue in a living body was determ ned using - 39 - creatine
ki nase |l evels in blood as a reference index. Six-week-old nmale
Sprague Dawl ey rats were used as a test aninmal. A

forced- exerci se-stress ani mal was prepared using the nethod of
Exanple 3 with slight nodification. Two days before the forced
exercise stress was started, the rats were divided into five groups
each having eight rats. Wth respect to tfhiree out of the five groups,
0.5 ng of andrographolide (AIdrich corp., purity 98% per kil ogram of

bod i ght f d a hoI d d cor r t 980 er
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group); the adm nistration of andrographol’ide was done five times in

total, includteg the datrcageWbtebsé hgad oF AEGHREET Ol SEmGt 6£SS Was
applied. The remaining two of the five groups served as control

groups, andandrogtrapiojidedi {RlBrédhwedey. wamrfidycioBRY gevekibygqatdny ofo
the two groups. On the day of the forced exercise stress, all of the
ani mal s wer Bodgpreight .of2 frgodfatndrograpwmligeniihd dpachadermi stmimdy
No exercise stress was applied to_one of the control rougF, and

distilled wiBd} Bes #J&Par@FyOédHPﬁYs‘m@bF orRd § P9 pFj angreagppholide
| h t ft th

four gr oups (LLEEHER SPmptr cabeTfir: PEET st IOpedameronsen "Q‘?%ﬁgﬂe&%

from15 nfng g%fbﬂ?; LA nfl‘sf&%&%a' Q%T&f{%“a!o A g:]r%%r a”g/l;pégPiv@;y

m m nute for an angle of gra ascen

?pplled US'?Qx@réi§gﬁ§gﬂéss(QKH6ggdrgﬁgéﬁﬁﬂﬁldégaﬁﬁhnggteré&dgﬁoup}. 4Qs

a control group, distilled water was forcibly given orally to
one of the groups after the exercise stress was finished
(exercise-stress control group). The remaining one of the
five groups was not given the exercise stress, and distilled
water was forcibly given orally to this group (control group
without exercise stress). Thereafter, the rats were moved
into a spontaneous exercise measuring device having an
infrared sensor (Supermex, Muromachi Kikai Co., Ltd.), and an
amount of spontaneous exercise was measured during a period of
0-2 hours (exploration) and a period of 2-14 hours (dark
period).

[0082] The amount of spontaneous exercise of the rats of
the exercise stress group decreased during the exploration
(exploration fo new environment) and the dark period
(spontaneous behavior during an active period in the dark
period), compared with that of the rats of the group without
exercise stress. This i1s considered to indicate that the rat

model reflects a state of fatigue from exercise stress. The



Bl ood was taken out froma tale vein imrediately after the exercise
stress, and creatine kinase activity in blood plasm was neasured
with a biochem stry automati c anal yzer (Mdel 7070, Hitach

Hi gh- Technol ogi es Corporation) using an enzyne met hod. [0085] Creati ne
ki nase activity of the rats of the exercise stress group increased,
conpared with the rats of the group without exercise stress. This is
considered to indicate that nuscle fatig®® s devel oped in the rat
nodel as a result of the exercise stress. Effect of admi nistration of

andr ogr aphokidec o Nof s & draiphg i € dWasn exiadi 1iad diye  ¢ebar fhai 8gef®ide
much increase in creatine kinase activity of the rats of the exercise
stress grouptwass pwayeadnede byaddtegnipivwd imkeovesyadti ai sééddeidionlHim
results are shown in Figure 4. [0086) As it is apparent fromthe

resul ts showhei ameunuraf sponfenepuat exerdismyd dbwei viaty of the exercise
exerci se-stress control group increased greatly, conpared with that

of the cont F&Fe§P oUFPUR tHIEE é%@réﬂ@én§$¥¥§ﬁ#°Q]9ﬁ:ﬁ§d69ﬁﬁﬁphﬁﬁﬁﬂe The
decrease in _creatine kinase act|V|té%mas observed. in

exerci se- stF@§E%HSdﬁﬁaéﬂHW%bF&pﬁGSP %dnﬂﬂi§P@r§agﬁF%ub“77ftﬁﬂ9188§€s
whi ch 2 f hql d Ki
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before the exercise stress ter-lnner5|o
sl eep- di st ughapgeeséd edlrinyg tﬁmeaggwbatéﬁtao;ﬂ m;fux%n%%aaaaeim? and/ or

al pha-lipoic acid In accordance with the procedure descri bed

Exanpl e 1, Figure 3(B) shows the amount of spontaneous exercise during
the period of 2-14 hours {dark period). Measurement during
the period of first two hours since the measurement was
started was separated from that during the period of 2-
14 hours, because not only exploration but also excitatory
action of the material administered were considered to affect
the measurement during the period of first two hours.
[0083] As 1t is apparent from the results shown in Figure 3,
the amount of spontaneous exercise of the exercise-stress
control group decreased considerably in all of the periods,
compared with that of the control group without exercise
stress. Further, in the exercise-stressed and
andrographolide-administered group, increase in the amount of
spontaneous exercise was observed in the case in which 2 mg of
andrographelide per kilogram of body weight was administered.
This is considered to indicate that the administration of
andrographolide after the exercise stress promotes recovery

from fatigue caused by the exercise stress.

[0084] Example 4 Measurement of fatigue substance in blood

Muscle fatligue in a living body was determined using



- 41 - effect on water-imersion and sl eep-di sturbance fati gue was
examned in a case in which andrographolide was adm nistered alone to
m ce, a case in which alpha-lipoic acid was adm ni stered alone to

m ce, and a case in which a conbination of andrographolide and

al pha-lipoic acid was adm nistered to mce. Eight-week-old nale

Bal b/c m ce were used as a test animal. The mce were divided into
five groups in such a manner that the gré8ps each had an equa

average body weight (5-6 mice per group). Four out of the five groups
served as wateatimdBEsftednevRis aRIbeesd £ 4 heraieHBE YR8eXept in a
cage filled with tap water at 23C with a water depth of 7 mm i nstead
of a floor soxewdsiyoRD ralal Spheglie CRawbs e Hdiesd uBeodera afukt
deprived of sleep. The mice were inmersed in water for two days, and
andr ogr aphokniimal Al & ifolncedr pxer @isa-1stred3¥) aanuadrwas predaned asdogd
were forcibly adm nistered orally to the mce once daily during the
two days. THeegrethrd eivkixempdesti vith skiaht wmedifdcathbpy. giTwen days
orally once _daily during the two days served as a control_ grou
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anple 1. Exanpl'e 5. (5a) 0.25 ng of andrographolide per

ki | ogr am of obogyanegtiho1Gi3R) (20aPUcRf cspPha-guRekC 98%) dpderk ki d RHPHE
of body wei ght, (ﬁs\&ct)!ﬂg; 25 ny (gf andrograplﬂol iT]de pgrC Ki ?o%ram - 42 -
of body wei yblly twealgnty, eindalsphg- b pahéragt aphparidel |(agdancif cduogly,

wei ght . The results of Exanple 5 are shown in Figure 5. The

swi nmi ng ti perdtyt 9t hwatear kitdnerswdot opedy|wegrahdp welrer fenetbly

consi derably, conpared with that of the normally-reared control

group. On t Remdphgterptheraldy SHWilafi Aally nereafReEchivednt clefoxin the
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synergistically by 51%
orally to this group (control group without exercise stress).
To the animals of the other four groups, exercise stress (with
a belt speed increased gradually from 15 m/minute by 1
m/minute increments and thereafter kept at 25 m/minute for

20 minutes, at an angle of gradient of 10%, ascent) was

applied using a treadmill (MK-680, Murcmachi Kikai Co., Ltd.).



[ 0088] Exanpl e 6 Prescription Exanple - 43 - [0089] (Formul ati on
Exanmpl e 1) Capsule (A human adult takes it in a capsule per day.)
Ingredients (1)-(3) bel ow were respectively neasured, and a total
anount of 200 ng was filled into a capsule. (Ingredients)(ng) (1)
Andr ogr aphol ide (Aldrich corp., purity 98% 50 (2) Dextrinl45 (3)

Silicon dioxideb
- 40 -

Blood was taken out from a tale vein immediately after the
exercise stress, and creatine kinase activity in blood plasma
was measured with a biochemistry automatic analyzer

(Model 7070, Hitachi High-Technologies Corporation) using an
enzyme method.

[0085] Creatine kinase activity of the rats of the exercise
stress group increased, compared with the rats of the group
without exercise stress. This is considered to indicate that
muscle fatigue is developed in the rat model as a result of
the exercise stress. Effect of administration of
andrographolide on muscle fatigue was examined by determining
how much increase in creatine kinase activity of the rats of
the exercise stress group was prevented when andrographolide
was administered. The results are shown in Figure 4.

{0086) As it is apparent from the results shown in Figure 4,
the creatine kinase activity of the exercise—stress centrol
group increased greatly, compared with that of the control
group without exercise stress. On the other hand, decrease in
creatine kinase activity was observed in the exercise-stressed
and andrographolide-administered group in the case in which

2 mg of andrographolide per kilogram of body weight was
administered. This is considered to indicate that muscle
fatigue from exercise stress is prevented if andrographolide
is administered before the exercise stress.

[0087] Example S5 Water-immersion and sleep-disturbance test

with administration of andrographolide and/or alpha-lipoic

acid

In accordance with the procedure described in Example 1,



[ 0090] (Formmul ati on Exanple 2) Drink (A human adult takes it in one
bottl e per day.) Ingredients (1)-(5) bel ow were dissolved into
I ngredient (6) below, and the m xture was put in brown bottles, 120
m. per bottle, and then retort sterilized (121C, 15 mnutes) to give
an andrographol i de-containing drink. (Ingredients)(t) (1)
Andr ogr apholide (Aldrich corp., purity 98%0.25 (2) \Wey peptide (DVM
JAPAN, WES0B)1.77 (3) Sodium ascorbate0.4® ¢4) Sucrose2.65 (5) CGtric
aci d0. 21

effect on water-immersion and sleep-disturbance fatigue was

examined in a case in which andrdgrapholide was administered
alone to mice, a case in which alpha-lipoic acid was
administered alone to mice, and a case in which a combination
of andrographolide and alpha-lipoic acid was administered to
mice. Eight-week-old male Balb/c mice were used as a test
animal. The mice were divided into five groups in such a
manner that the groups each had an equal average body weight
(5-6 mice per group). Four out of the five groups served as
water-immersed groups, and each of the groups was kept in a
cage filled with tap water at 23°C with a water depth of 7 mm,
instead of a floor covering, so that the mice were immersed in
water and deprived of sleep. The mice were immersed in water
for two days, and andrographolide (Aldrich corp., purity 98%)
and/or alpha-lipoic acid were forcibly administered orally to
the mice once daily during the two days. The group to which
distilled water was forcibly given orally once daily during
the two days served as a control group (water-immersed control
group). The remaining one of the five groups served as a
nermally-reared group:; this group was kept in a cage with a
normal floor covering, and distilled water was forcibly given
orally to the group once daily during the two-day rearing
(normally-reared control group). After the two days, a
weilght-loaded forced swimming test was conducted using the
same method as that of Example 1.

Example 5: (5a) 0.25 mg of andrographolide per kilogram
of body weight, (5b) 50 mg of alpha-lipoic acid per kilogram

of body weight, (5c) 0.25 mg of andrographolide per kilogram



(6) Purified Water95.0 [0091] (Formul ati on Exanple 3) Feed for animals
Ingredients (1)-(8) below were bl ended to obtain an

andr ogr aphol i de-containing feed for aninmals. (Ingredients)(weight%
(1) Cornl0-50 (2) Sorghunmb-30 (3) Barley0-20 - 44 -

- 42 -

of body weight + 50 mg of alpha-lipoic acid per kilogram of
body weight.

The results of Example 5 are shown in Figure 5. The
swimming time of the water-immersed control group shortened
considerably, compared with that of the normally-reared
control group. On the other hand, the swimming time was
prevented from shortening both in the water-immersed group
(5a) to which 0.25 mg of andrographolide per kilogram of body
weight was administered alone, and the group (5b) to which
50 mg of alpha-lipeic acid per kilogram of body weight was
administered alone. With regard to the group to which the
combination of andrographolide and alpha-lipoic acid was
administered, the swimming time was prevented from shortening
synergistically in the group (5c¢) to which the combination of
andrographolide (0.25 mg per kilogram of body weight) and
alpha-lipoic acid (50 mg per kilogram of body weight) was
administered. Specifically, when the swimming time obtained
by subtracting the swimming time of the water-immersed control
group from the swimming time of the normally-reared contreol
group was 100%, increase rates of the respective groups were
as follows. The swimming time of the group to which
andrographolide was administered alone increased by 5%, and
the swimming time of the group to which alpha-lipoic acid was
administered alone increased by 13%. The swimming time of the
group to which the combination of andrographeolide and
alpha-lipoic acid was administered increased synergistically
by 51%.

[0088] Example 6 Prescription Example




(4) (5 (6) (7) (8) Soybean cake and neal Bran Mneral Vitamn
Andr ogr apholide (Al drich corp., purity

- 43 -
[0089] (Formulation Example 1) Capsule (A human adult takes
it in a capsule per day.)

Ingredients (1)-(3) below were respectively measured, and

a total amount of 200 mg was filled into a capsule.

(Ingredients) (mg)
(1) Andrographolide (aldrich corp., purity 98%) 50
(2) Dextrin 145
{3) Silicon dioxide 5
[0050] (Formulation Example 2) Drink (A human adult takes

it in one bottle per day.)
Ingredients (1)-(5) below were dissolved into ingredient
(6) below, and the mixture was put in brown bottles, 120 mL
per bottle, and then retort sterilized (121°C, 15 minutes) to
give an andrographolide-containing drink.
(Ingredients) (%)

(1) Andrographolide (Aldrich corp., purity 98%) 0.25

(2) Whey peptide (DVM JAPAN, WEBSOB) 1.77
(3) Sodium asceorbate 0.12
(4) Sucrose 2.65
(5) Citric acid 0.21
(6) Purified Water 95.0
[0091] (Formulation Example 3) Feed for animals

Ingredients (1)-(8) below were blended to obtain an

andrographolide~containing feed for animals.

(Ingredients) (weightt)
{l) Corn 10-50
{2) Sorghum 5-30

(3) Barley 0-20



98% 0-40 0-20 0-5 0-3 0.001-0.05 - 45 - CLAIM5 1. Use of
andr ographol i de as an active ingredient, for preventing fatigue,
reducing fatigue, or recovering fromfatigue. 2. Use of Claiml,
wher ei n andrographolide is contained in a food, or a drink.

- 44 -
(4) Soybean cake and meal 0-40
{5) Bran 0-20
{6) Mineral 0-5
{(7) Vitamin 0-3

(8) Andrographolide {Aldrich corp., purity 98%) 0.001-0.05



3. Use of daim2, wherein the fatigue is selected fromthe group
consisting of chronic fatigue syndrone, overwork, physical fatigue,
mental fatigue, and organ fatigue. 4. Use of any one of Cains 1-3,
wherein a daily anmount of andrograpbohtde to be taken by an ani nal
including a human is 0.01-500 ng per kil ogram of body weight. 5. Use
of any one of Clains 1-3, wherein a daily anount of andrographolide
to be taken by human adult is 0.1-180rmgs 6. Use of any one of
Clainms 1-5, in conbination with alpha-lipoic acid. 7. Use of Claim

6, whereipn a daid %@%@%g@% ﬁBﬂEQQrégh%'Q@tixﬁé b, 4. alaR kY %Bra“' mal
including a human is 0.0 8 per | ogram of body melght and

1-200 ny mﬁewerretlalqotf@-U1|gp1@|,cradu@lp@rfktiw,arﬁmfr%mﬁer\mggﬁtcom 8.

Use of O ai &ﬁ} wherein a daily anount of andrographolide to be taken
by a hunan aduit is 0.1-100 ng of the andrographolide and 10-400 ny
of the alpha- Hkpnuﬁfaubdm 19. whiseedfi angromeamfolGldd ns boBtawhedh is
to be taken a Ie time, nEItipIe times, or on a regular basis.

10. Use of™ f§ @ &FHE%1-9, wherein andrographolide is used as

an additiye farsa dcfe@iaflﬁlr 2anwBAkEBh, the fddidis/ e eelacdiednkrbar an

animal, a feed for an animal, aor a drink for an aninal.
the group consisting of chronic fatigue syndrome, overwork,
physical fatigue, mental fatigue, and crgan fatigue.
4. Use of any one of Claims 1-3, wherein a daily amount
of andrographolide to be taken by an animal including a
human is ©¢.01-500 mg per kilogram of body weight.
5. Use of any one of Claims 1-3, wherein a daily amount
of andrographolide to be taken by human adult is 0.1-100
mg.
6. Use of any one of Claims 1-5, in combination with
alpha-lipoic acid.
7. Use of Claim 6, wherein a daily amount of
andrographolide to be taken by an animal including a human
is 0.01-500 mg per kilogram of body weight and 1-200 mg of
the alpha-lipoic acid per kilogram cof body weight.
8. Use of Claim 6, wherein a daily amount of
andrographolide to be taken by a human adult is 0.1-100 mg
of the andrographolide and 10-400 mg of the alpha-lipoic
acid.
9. Use of any one of Claims 1-8, which is to be tzken a
single time, multiple times, or on a regular basis.
10. Use of any one of Claims 1-9, wherein andrographolide
is used as an additive for a feed for an animal, an
additive for a drink for an animal, a feed for an animal,

or a drink for an animal.



- 46 - 11. Andrographolide for use in a nmethod for preventinve or
treating a fatigue-related illness or condition.

_46_

11. Andrographolide for use in a method for preventinve or

treating a fatigue-related illness or condition.





