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SPECIFICATION
ANTI-FATIGUE AGENT
TECHNICAL FIELD
[0001] The present invention relates to anti-fatigue agents containing as the active
ingredient dioxabicyclo|3.3.0]octane derivatives such as sesamin that are represented by the

following general formula (I)

[0002] [Chemical Formula 1]
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(where R/, R% R* R, R%and R® each independently represent a hydrogen atom, an alkyl
group having 1-3 carbon atoms, or R! and R? and/or R* and R®, when taken together,
represent a methylene group or an ethylene group, and n, m, and / represent 0 or 1), as well as
pharmaceutical compositions (including physiclogically functional foods) having an
anti-fatigue action.

BACKGROUND ART

[0003] Fatigue is a disease that generally involves feelings of weariness (tiredness) and
malaise (lassitude) as main symptoms but which is also accompanied by varied other
symptoms including sleep disorder and lowered motivation. Feelings of weariness
(tiredness) and malaise (lassitude) are one of the important alarm signals for a certain
abnormality in the body and even healthy persons may perceive fatigue if they take heavy
exercise, work for a prolonged period, or when they are given extreme stress.  Such
physiological fatigue is usually restored to the initial normal state by rest and will not last for

long. According to "A Survey on Public Perception of Health" conducted by the Prime



R2, R3, Ra, 5 (where RI,x. and R6 each independently represent a
hydrogen atom an al kyl group having 1-3 carbon atons, or Rl and R2
and/or R4 and R5, when taken together, represent a nethylene group or
an ethylene group, and n, m and / reprgsent 0 or 1), as well as

phar maceuti cal conpositions (including physiologically functional
foods) having an anti-fatigue action. BACKGROUND ART [0003] Fatigue
is a di sddiastar'h@ffigeindi98h) apoiinaBh pbs of ¢l jeogks sofveyedheamesiged of fatigue but
(tiredness) and nual ai se (|l assitude) as main synptons but which is

al so accdfpenfitease whovanipdanet tfdatigyersatdohat 'ithedt fatipyagvay isetpredi byor right's
and |l owered notivation. Feelings of weariness (tiredness) and nal ai se
(1 assi t udlspp.Ar dasrrreninadsm pegpleraraim manyasasesiorird|te wosk fog agsplpagsd period
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work for“a pro period o me or given extreme stress and yet

hey have gdif & tholdetploplaki RdrpBADR Ha®6 Folt HiRd fhiaMoret RN GonitisNd Ths, in the
difficult to recover fromfeelings of weariness (tiredness) or
mal ai se %laﬁslﬂi Jletid ShoreARopletiangbé@nic gl Rpiddeiti cirogic atl guesiadRhtidp a change in
conducted by the fatigue survey study group of the Health and Wl fare
M ni st ry thenal@89{ fatizac iNopBrtenoNoaindnhé). peopl e who percei ved fati gue
remai ned unchanged and accounted for about 60% but then as nuch as
60% of t N0¥E] péopirg reventctopigpdrted do fatighasechf@iic fatigne syndoomert IS twldeh 1s
six nonths. Thus, in the past 14 years, nore people have becone ,
af f1i ct edonsidtredtorlsrang of antragteble dipprfierat | gEworhandgle UnS-+ the fisgitonse offhis
fatigue (Non-Patent Document 1). ) \ )

disorder was reported almost 20 years ago but here in Japan it was not until about 1991 that a

fact-finding survey was launched by a dedicated study group of the Health and Welfare
Ministry. General symptoms of chronic fatigue syndrome include systemic feelings of
weariness (tiredness) and malaise (lassitude), slight fever, lymph node dilation, muscle pain,
joint pain, and psychoneurotic symptoms, all being so prolonged as to potentially interfere
with the daily life of the affected individual. Another topic of the day is "death by
overwork" which presents itself as a big social problem. Death by overwork is defined as a
sudden death due to prolonged overloaded work. The problem of death by overwork is
recognized to be of extreme importance from medical, economic and social viewpoints.
[0005] Under these circumstances, so-called "anti-fatigue substances" have been proposed,
such as those which are capable of relieving the fatigue that is experienced after taking heavy
exercise, working for a prolonged time, or being given excessive stress, and those which are
capable of recovery from fatigue to the normal state. For example, certain kinds of amino
acid compositions (Patent Document 1), L-carnitine and histidine-related dipeptides (Patent

Document 2), hawthorn extracts (Patent Document 3) and the like have been reported to have



[0004] A very recent topic related to fatigue is chronic fatigue
syndrone (CFS) which is considered to be one of intractable

di sorders. In Europe and the U S., the first onset of this disorder
was reported al nbst 20 years ago but haée in Japan it was not unti
about 1991 that a fact-finding survey was | aunched by a dedi cated
study group of the Health and Welfare Mnistry. General synptons of
chroni ¢ habidgsecsyintcersng acicande Iis yddigon, aufrémhisnpgsorbfomyaartione sentaining
(tiredness) and nal ai se (| assitude), slight fever, |ynph node

di | at i onasavnisic keid rai aibecnehown pabmuseaﬂdblrigy ohpaeueiobimshiygpitoiien when one
being so prolonged as to potentially interfere with the daily life of
t he af f ebeeldst thelir bpdiliattrenaihctugeior eunpie.dp ekersisg ayatsgch Hags Hiagwe is tired
overwor k" which presents itself as a big social problem Death by
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capabl e Eﬁté Sh¥nf §om fatigue to the nornal state. For exanple,
certain |%d§q§% anﬁng acid conpositions (Patent Docunent 1),

L-cam ti ngo@nd ARirsfdred f8ahRl AuRH e?ﬂsé&@ﬂﬁﬁ,d%ﬁ&d? {cR N tHoamH ppBkation has
hawt horn ‘'extracts {Patent Docunent 3) and the Ti ke have been reported

to have shown thadtHeQ UyvSid /RAGHdMit AEHveastulgingciction(Patent Dddirhéwrs). They are
nutrition support conpositions containing ascorbic acid have been
shown t 0 ab® siseh td hdverantabopfor ptiseatidfg the syiptengf muthdiawab frowhaeohoher
has |l ost their bodily strength due, for exanple, to exercise or at
such ti meshachaintonetios (PatemdqcRareent). Dblowverat, ndie off the@alpcainents suggest or
above-nentioned ascorbic acid is also known to be effective in

synpt omatdisslash dresanli-hbgua acdigmi ng chroni ¢ fati gue syndrone (Non- Pat ent
Docunent 2% and it has _al so been suggested that acetyl-L-camtine is

effective IhrteHdocpmsrtnditfisiel Garesisios ¥ 812464 dyndrone (Pat ent
Docunent 5 00Q07] As rd esamn [ i sesani n, the
Assiugnee o%P%t%E%&SL?‘s%&{lg%Fgﬁaigﬁ%%ﬁ %Eg%ﬁﬁ%&,ﬁﬁ@ﬂ'ﬁ f hey have an
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none of theése docunents sudgest or sclose the anti-fatigue action.

[ Pat ent  DoesaRnetleh{ §)0 BLiaCaRRli0.00b 572087124473 A [ Pat ent
Docunent 2 icial Gazette of JP 2001-046021 A [Patent Document 3]

O ficial ngze@ér{t@deﬁméﬁ% @ 1Aé3B ol [PRBL @tlon B0OWTEAL 047490 f i ci al Gazette
of JP 6-327435 A

[Patent Document 7] Official Gazette of USP 4427694

[Non-Patent Document 1] I. Shimizu, et al.: HEPATOLOGY, 29(1) 149 (1999)
[Non-Patent Document 2] In Vivo (1996) Nov-Dec;10(6):585-96
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0008] An object of the present invention is to provide compositions, in particular,
pharmaceutical compositions that are safe to humans and animals alike and which therefore
allow for continued ingestion while proving effective in preventing and/or treating fatigue.

MEANS FOR SOLVING THE PROBLEM



[ Patent Docunent 5] O ficial Gazette of JP 8-26987 A [ Patent Docunent
6] International Publication WO 2004-105749 [ Patent Docunent 7]
Oficial Gazette of USP 4427694 [ Non-Patent Docunment 1] |. Shim zu,
et al.: HEPATOLOGY, 29(1) 149 (1999) [Ngn-Patent Document 2] In Vivo
(1996) Nov- Dec; 10(6): 585-96 DI SCLOSURE™CF THE | NVENTI ON PROBLEM TO BE
SCLVED BY THE | NVENTI ON [0008] An object of the present invention is
t o provi de0¢hnmpidwiprésentsinvéntorp acnducted antengrastndicewith e alieve angobding thens
that are safe to humans and aninmal s alike and which therefore all ow
for cont iapgeetmicnigenadiraeblom) dse wedyithey fepidibri diexdbicyshody.8 idatapeatedyatives
treating fatigue. MEANS FOR SOLVI NG THE PROBLEM - 4 - [0009] The
present iS4 AT pENEoHHGE tsed ingredisgt ip sespmediase thgiachvisy of mempting st vi ng
t he above-nentioned. problem, as a.result, they found that

di oxabi cyBIPETSmSnbYiEBiRR AdRFGaEiTy Bedsitnathsa sdishpd fatigne: end regoyery from
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recovery f.atique: the.present . inventi has been acconpli shed on

the basi Jbgﬂm rﬁ%ﬂs,}gl = alieﬁ%n_ ifVefa S Teldtdb S M f%ﬂowmg.
1. An anti-fatigue agent containing as the active ingredient a dioxabicyclo[3.3.0]octane
derivative such as sesamin that is represented by the following general formula (I)

[0011] [Chemical Formula 2]
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(where R, R% R, R* R® and R® each independently represent a hydrogen atom, an alkyl
group having 1-3 carbon atoms, or R' and R? and/or R* and R’, when taken together,
represent a methylene group or an ethylene group, and n, m, and / represent 0 or 1).

2. The anti-fatigue agent according to 1 above, wherein the dioxabicyclo[3.3.0]octane
derivative is sesamin.

3. A pharmaceutical composition containing the anti-fatigue agent according to 1 or 2 above,
for treating or preventing a disorder that involves fatigue.

4. The pharmaceutical composition according to 3 above, wherein the disorder that involves
fatigue is chronic fatigue syndrome.

5. Use of the dioxabicycle[3.3.0]octane derivative according to 1 above, for recovery from
fatigue or prevention of fatigue.

6. The use according to 5 above, wherein the dioxabicyclo[3.3.0]octane derivative is sesamin.



[ 0010] Thus, the present invention relates to the following: 1. An
anti-fatigue agent containing as the active ingredient a

di oxabi cycl o[ 3. 3. 0l oct ane derivative such as sesamn that is
represented by the foll ow ng general fogrml a (1) [0011] [Chem cal
Formul a 2] (where RI, R2, R3, Ra, 5“7~ x and R6
each independently represent a hydrogen atom an al kyl group having
1- 3 car bgnThd asemccatdinglto arnd 6RBoes) dérarealdg anpreiRmtingfaeiisordde ¢lmt iogdtdser ,
represent a nethyl ene group or an ethylene group, and n, m and /
representfatfguor 1). 2. The anti-fatigue agent according to 1 above,
wherein the di oxabicycl O%S. 3.0]octane derivative is sesanmn. 3. A
phar macedt Thalscaoapdiigttp drabevn trdicrsimtretdirordas that irwof vga &atigye it chronic fatigue
according to 1 or 2 above, for treating or preventing a disorder that
i nvol ves syadipe. 4. The pharmaceutical conposition according to 3

above, wherein the disorder th L.nvol fati [ [ [
syndrorre.ADVANTAGES OFTI?SIN{/E%}TIIONVO ves fatigue is chronic fatigue

[0012] The anti-fatigue agents of the present invention have an outstanding action for
promoting an improvement of stamina, an increase in body strength, a relief of fatigue, and
recovery from fatigue and, what is more, they can be safely administered to humans and
animals alike and hence allow for continued ingestion. Therefore, the anti-fatigue agents of
the present invention are widely applicable as pharmaceutical compositions mcluding
physiologically functional foods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a graph showing how the administration of sesamin was effective for
controlling the shortening of the swimming time (for relieving fatigue) in a forced swimming
test under load.

FIG. 2 is a graph showing by motor activity the degree by which rats recovered from
fatigue in a forced exercise test when they were administered sesamin.

FIG. 3 is a graph showing by motor activity the degree by which rats were prevented
from becoming tired in a forced exercise test when they were administered sesamin.

FIG. 4 is a graph showing how the administration of sesamin was effective for
controlling the elevation of serum level of ketone bodies in the measurement of
fatigue-causing substances in the blood.

BEST MODE FOR CARRYING OUT THE INVENTION
[0014] (dioxabicyclo[3.3.0]octane derivatives)

Examples of the dioxabicyclo[3.3.0]octane derivatives that may be used in the
present invention include sesamin, sesaminol, episesamin, episesaminol, sesamolin, 2-(3,4-
methylenedioxyphenyl)-6-(3-methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo{3.3.0]octane, 2,6~
bis-(3-methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]octane, 2-(3,4-



5. Use of the dioxabi:cycl o[ 3.3.0]octane derivative according to 1
above, for recovery fromfatigue or prevention of fatigue. 6. The
use according to 5 above, wherein the dioxabicyclo[3.3.0]octane
derivative is sesamn. -5- 7. The use,according to 5 or 6 above,

for treating or preventing a disorder tfat i nvol ves fatigue. 8. The
use according to 7 above, wherein the dlsorder that involves fatigue
is chr onhﬁetif}aeﬂegimaypbengﬂ)eﬁw@—méﬂbVAN‘IFA@@x@hﬁHEy} NUERT 2O yEIO03L 2 P oTkeane, 2-
anti-fatigue agents of the present invention have an outstanding
action f ¢i-netionytd-mgirexyphemyl b g rdihysiroxspdeiyl k3, 7&h°$%b&¥é@£%3ioﬁp%l§y2 6-
strength, a relief of fati and recovery from fatigque and, what is
nore, t hé;ﬁ(%éﬂlfb@r@%b%ﬂ)a%%dm?@bw@@ﬁ A @n‘b‘ yrltﬁleéloéb’?h@éy]éﬁd

hence al |l ow for_ continued_i ngestion, Er ef ore, e anti-fati

agents of3 ﬁﬁ@ﬁf@@@ﬁ?ﬂiﬁlhﬁgrﬁl?’@ﬁ“@(@@[wa °§Fn§pfﬁ°h cHpfsg stgkeoisome or

phar maceuti cal conposit s includin si ol funct onal

Foods.  BRIERAISESER HsehCer Hipe SRAVNEEA b gadfrpfothels, SSifi iy e used
show ng how the tadm nistration of sesamn was effective for

controll Mé\{aldﬁ% &hbrtening of the swinming time (for relieving

fatigue) d)(ﬂSﬁl KQLERE oS WA HeGn SiftmURASEankifad/or episesamin. In addition, the

metabolites of sesamin that are described in the official gazette of JP 2001-139579 A may, as
long as they exhibit the effects of the present invention, be

classified as the dioxabicyclo[3.3.0]octane derivatives of the present invention and can be
used in the present invention. Those compounds which are to be used in the present
invention and extracts that contain those compounds as main ingredients can be obtained by
known methods such as the one described in Japanese Patent No. 3075358,

[0016] The compounds to be used in the present invention are either compounds that have
been discovered in existing foods or their analogous compounds, so they obviously have
another advantage of outstanding safety. This is demonstrated by the fact that 7-week old
ICR male mice were continuously administered 2.14 g/day/kg of sesamin for two weeks (by
oral route), with no abnormal symptoms being recognized.

(Anti-fatigue action and agent)

Ingesting the above-mentioned sesamin or other dioxabicyclo[3.3.0]octane
derivatives helps provide a marked anti-fatigue action. Fatigue as appears here is a
temporary lowering of physical or mental performance that results from continued
application of a physical or mental stress and lowered performance means a drop in the
quality or quantity of a physical or mental working capacity. It should also be noted that the
term "fatigue" as used herein covers chronic fatigue syndrome and death by overwork.
[0017] The "anti-fatigue action" as used herein, namely, the effect of the "anti-fatigue
agent" refers to its action for attenuating the above-defined fatigue or achieving recovery

from it and includes the following effects: prolonging the duration for which a moving or



FIG 2 is a graph showirng by notor activity the degree by which rats
recovered fromfatigue in a forced exercise test when they were
adm ni stered sesam n. FIG 3 is a graph show ng by notor
activity the degree by which rats were prevented from beconming tired
in a forced exercise test when they me?g'adninistered sesam n.

FIG 4 is a graph showi ng how the adm nistration of sesam n was
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as used herein shall nean sesam n and/or episesamn. In addition, the

met abol i thenaf fasgsamyndronitatuchtiat thesticttod cndividud es obhgititakhegazrant eondftion.

JP 2001-139579 A may, as long as they exhibit the effects of the

present iDvadrini owsrwisk which is also to be treated with the anti-fatigue agent of the present
invention means such a condition of individuals who are under extreme fatigue and unable to
keep physical vigor that they are no longer capable of fully perceiving fatigue, with the result
that cardiovascular disease or cardiac disease manifests itself, causing the individuals to
become permanently unable to work or bringing them to death. The anti-fatigue agent of
the present invention is capable of treating chronic fatigue syndrome, whereby it can prevent
death from overwork.
[0019] The effectiveness of the "anti-fatigue agent” of the present invention can be verified
by the following tests.
[0020] The first thing to do is measure the swimming time in a water immersion sleep
disturbed test. Mice that have been kept in an environment such as water immersion where
they are unable to have a good sleep or take a rest position so they cannot have a physical or
mental rest are forced to swim under a weight load and the time it takes for them to have their
nose sunk in the water for a period of ten seconds or longer is measured to confirm the degree

of their fatigue. ~ Since this is an animal model for physical or mental fatigue, an extension

of the swimming time as achieved by administering it with the test substance means the



classified as the dioxabicyclo[3.3.0]octane derivatives of the
present invention and can be used in the present invention. Those
conpounds which are to be used in the present invention and extracts
that contain those conpounds as nain ingredients can be obtai ned by
known net hods such as the one described”in Japanese Patent No.
3075358. [0016] The compounds to be used in the present invention are
ei t her coeibeands of falstanew ® hegre, di seopdified by melet o€ physical awder roentslhei r
anal ogous conpounds, so they obviously have another advantage of
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present invention i treating chronic fatigue syndrone; in
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anti-fatigue agent of the present invention nmeans such a condition of
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vigor that they are no | onger capable of fully perceiving fatigue,
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the present invention is capable of treating chronic fatigue

syndr ome Naafie2832% 20®8an prevent death from overwork. [0019] The
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can be v
fatigue-resisting effect in each of the above-described tests for anti-fatigue action, namely, in
the water immersion sleep disturbed test, forced exercise test, and the measurement of the

amount of fatigue-causing substances. This means sesamin is useful not only as an

anti-fatigue agent but also in preventing or treating chronic fatigue syndrome, and in



[0020] The first thing to do i's neasure the swimring tine in a water

i mmersion sleep disturbed test. Mce that have been kept in an

envi ronnent such as water imrersion where they are unable to have a
good sleep or take a rest position so they cannot have a physical or
mental rest are forced to swimunder a Weight load and the tine it
takes for themto have their nose sunk in the water for a period of
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adnlnlsterln% it wth the test substance neans the -

verifi caBo igrameligralingkemsiso AIANIRFu@SPaFC 2Kk Bt ﬁ%qtaéalnﬁya\f“e‘?qeéffenwed to

17 od moberierte aasbeis At ielandnginy o R Bpoy SirmodyBfinhbiachém.

fg‘r’?éé e 35S0 O, ERa% LR ERRULR, IO s il By
or .Ce.d t %8?&%‘%’/6% &2 %ﬁ%&t of tl?e@«ta %rn ﬂé}a g(fy f{nl 10?69‘%911% E(Qt%ﬁg @3&1%‘;{ is ghﬁretréﬁglﬁﬁ{ if .they

activity e ant mal erlo neas

an ani mal, ér?ﬁ?rﬁliw&%d hatd @d&fe%ﬂh%é %Xﬁ ﬁ?dltloflﬁﬂl‘flﬂ‘%}ﬁca%? smgle

i ncrease | e notor ac vity as ac |eve mn| stering It wmt

the test sgulgfrance aﬂﬁﬁ%ﬁshﬁvy grid dd%ﬁﬁisféﬂecﬁrec{u@ﬁt’lﬁﬁlad}G& th @mfeﬁél'ag:l&&tosm
[ 0022] The third thing to do 1's neasure the anount of fatigue-causing

subst anc s cérirds) @ ketodRAmeliBiasing ﬁ%@ﬂt vesaeiy tht 8lorEbiBELlS[NS.010&hkne derivative
substance to chéck to see if it has an action for controlling an

i ncr ease si¢h dshesdphiaod tlegieent mathton veds shatvh gukaveamsictign Substwinggbe levels
under a physical or nmental stress. Although no substances have been

i denti f i edkttonbbodiesushdr ¥ evaeingested fudwo enesechtassiays o aniightadass-arday basis
ketone bodies (collectively referring to acetoacetate,

3- hydr ox {#setErenipis 4)and this easséjngeréaromay pise eurlaiartbe supeviptiyof s ketosis
net abolites that are produced when free fatty acids i nmobilized from
the fat wNSHgEUBEag@¢ount of | ower ed gl ucose availability undergo

-OX|dat|on Lf th tion of tone bodi i s enhanced bey
Chel 1 ut D024 Asrier e abeys ?‘w@aﬁ I@Jet%ggg&ff e REGANBTLE S0cl an cfect

I h A nd
3 hydr oi‘&lﬁﬁe{)?%fﬁgegi%? 50t S T et O By S AR faf st sscavep gom
accunmul attﬁ faﬁgggg ﬁle?%?(?sd i%e‘g%eﬁf‘& s'ié&ggcf?l%ﬁé Q&k%fsultc Qfataidn ' scular
1 on

body, the econes acidic con nown as aci dos

whi ch, iR, L0 ’s & a%%kiﬁﬁ dri¥ Jn%@'efc@&e@&eﬁﬁ?fa’ﬂ%@é 8s 4 %@KE@HP& bon\{ﬁﬂ@mbﬂc such

| gaku no ayum (Progfess in di ci ne)

2003) . [QQ a%]ﬂqﬁmaﬁgbperatw hedr shedhPxadouyelifgedt Be @h@qﬁ@g@@ aﬂ@ftlo‘fﬁ{d ptésent
has been verified To have a fatigue-resisting effect in each of the
above- desgv¥dnbiesl wist Hek 06 reabvdrifodftdig te: fatinie) it desiad® bie mian iidest wat er

i mrersion sleep disturbed test, forced exercise test, and the

neasur emeinti-fafiguch@eatrodiing prefent atviegtirer a@uBémgars wosiiag oedoingd kpost, wetinst
sesamn is useful not only as an anti-fatigue agent but also in

prevent i pgrasivitg wath figigoa(tbafatishea prayewsingyaithedme Ingastihg ihbeforegone does sport
preventing death fromoverwork. Since sesanmn also controls an

i ncr ease arwhilgtong ireddagisionty hisuls ensieninaiinlikehe thboigrprovas: oféhas s if it is
it my well be said that sesamn is al so useful as an, agent for

anel i or atiNgR§iROnGTcgulanbasty A onhsimania) ftiges but aAseomesisonisn £hah acronpasiss
reported .to he effectlve in reducing blood ketone |levels in the

living bdbsAnBsdneYfd™osadi ni, Biochem J., 190, 323-332, 1980;

the of { eﬁﬁ@ﬁsﬂﬁ%@@?ﬁ% SRS iR RO B SRS PGB e
this: short B 5oty BERaM BLFiFkdRe nfg‘% LB REERT

functional foods, health supplements, foods with nutrient function claims, foods for special

uses, and foods for specified heaith use). The anti-fatigue agent of the present invention



[ 0024] As described above, the anti-fatigue agent of the present

i nvention has such an effect that if one ingests it, he or she wll

not get tired easily and, if tired, nay soon recover fromthe

fatigue. In other words, if one perceing physi cal fatigue as a

result of taking a muscul ar exercise sUdh as sport or if one

perceives mental fatigue as a result of a continued work such as a

cal cul at imag bepeedin sunh a ey dhat ghetypagf he actourisgreilisgle te ush or which the agent
anti-fatigue agent of the present invention with a view to recoverin

f r om t heisfiadicatad; its dffichsyisneltias inmeovedtantipe et antiviatigeg ¢iigchtangiee thegaethod of
of the present invention and then start working or doing sport,

wi t hout  faestEanp idgntifiechon Hieingaleace: srataieR uBaplevent i ng ef fect).

I ngesting it before one does sp ?rt or while one | d0|£g sport, hi.s 1
or her s{¥halfitge pitk gﬁ“ﬁ“? 8295 OF TS PESFER. INYRREON 1S OrRGUse Sr"ﬂ1 aﬂﬁléce“twa

Idr ggfé:? d{q,gafh éﬁ NI b@ig by ocga%fq dggxlz%irvggg]%? aused[%%uzgit 0%%1: toge SWith a
ant - fat L ghe 298 st o aéc%@a gﬁ[& GRESDEL AL ﬂ?eemgeg 8l dministration in

phar nacedl

perorall Yo f%a}qgggﬁqahfdf aﬁi%t fgfarm/ %ngb%[%hieyd | gmaé.r tfl@méé or hﬁal th

suppl enen i ent uncfl cl ai ods for Speci al

uses, angalfeﬁgfla‘i aﬁﬂqmﬁ%hfllll e fﬁﬁﬁ‘b? b !-h?é’e)lon Thacanti - £8é H&H4Qnad8&ce Brm
the present invention - - may be uSed in such a way that the type

of the agFineantivati S Bkt mﬁyh@e sterd & apphipiatd foethrgaBiect t6 b Mi@hedtigslor her
its efficacy such as inproved stamna or anti-fatigue effect, and/or

t he met hedthefogidabaste] B sérityefitd frogdsy and bdepackageas; i€ sntaimis rchosen as
manual . [0026] If the anti-fatigue agent of the present invention is
to be usdlt diexavigpioh|daddodtancaleristating, antl hetodiemdabinisterddafeBorall O ith teanew to
derivatives may be used either alone or together with a

phar macolobginiag thy antidepguetsicior i # enan @ipigestthe sybigcpithan it amygn@eralﬂakbe
for oral admnistration in the formof a liquid, tablet, granu

powder , @dpatistercd gpytimiprsly at pilepudey phenge qzéwwsfa dag o giye anedy QPS@ of about

dosage  f driHoGPemeteEty St S0f g ”{ﬁ«%%%@aﬁﬁx%ﬁilé#aﬁs SRS RE £ne
severi ty TRt 5%?8&3&8?%%@53 Ros mis Sansiee PSR TN ER sl SrolehB e
as the Il oxARLay Bl akesS OURGh NGNS LYALINE PAfkil Snd SubReAU Birsh RS

perorally gué actionin a

(adul t) %5 e O%Mi) e%oféﬁ a&ﬂﬁfgteﬁng g@%ﬂ’ﬂ&ﬂ'ﬁ&(ﬂtﬁ&lﬂ@%f Ak 10366 HEk preferably

cont i nuousr y at a uency o nce or twmce a day to give a daily
dose of ghgut] plgR/KFDmoR! BEREAN XoARE-Fr hBRgNhd VbR k&R trably about
inventors nmade an I'nvestigation using nmce or rats as tired ani nal
nodel s arsg-@ORkikMedht Pakertiernidrs 186 csliinee thd wvhee ktiverselestent alpranote
physical fatigue by prelimnary adm nistration of sesamn, the

i nt ended requiveryf fadrh guistiag physicat tutigde be adrbinditeredy doyanaidnthe umemfedmgti -fatigue
sesam n in an anmount of about 10-100 ng/ kg, preferably about 10-80
mg/ kg, neceopeeiebabbipinad byndhhiSeds segirkip, inandmeveipim teastpl0efreg/ksl y
about 50-80 ny/kg. The present inventors also confirned that when it
was desi meefer l}pfrfé%t Bhmekgemgreroferabky aitleasy 1 ¥hpsikeal fatigue by

adm nistering sesanmn, the intended anti-fatigue action could be

obt ai ned B2 Adin Hiestass p%@f%@f&h@qﬂnmwtra%owﬁmg 1-igtigug ageabithe BrFSTHY/ kg,
pr ef er abl

| east 150 ferabl | east
[0027] | i Eo8 S8 e iR BT M AEAPA S<RT PR © EFBCRR £ Al i s 2

agent of th r entio adm n red 0

oy ect | o S BeRratu ety oBr Ssithmie e Pl o fasdbouthh B PRoreraoty
about onc ys, to give a daily dose of about 0.1-20 ny,
preferabﬁ@omg)éﬁeﬁﬂg 10 mg. [0028] If the anti-fatigue agent of the

[0028] If the anti-fatigue agent of the present invention is to be used as food, the content of

the active ingredient is not limited in any particular way as long as it is capable of providing



the anti-fatigue action of sesamin &nd it may be chosen as
appropriate for the physical formof the food (e.g., capsule, tablet,
or drink). Depending on the type of the dioxabicyclo[3.3.0]octane
derivative used, the content of the actjve ingredient is typically in
the range of 0.001-5 wt% preferably 0.91-5 w % nore preferably
0.05-5 W% In the case of a drink, the content of the active

i ngr edi etite dnsi-fatigdecactibh pf sasamireanddhyey b cllose00SaproFiaig far theophysical form
preferably 0.002-0.01 wt% [0029] Insofar as the effect of the

di oxabi cy€the[fBodB (- orapsirie taldet, omdrinkg. | Deprsrdingreiie &pe ofdlieel y, to the
extent that incorporation in_ the dioxabicyclo[3.3.0]octane derivatjve
will not dmw@ﬁﬁéogr?y%ﬁmﬁ@@mﬂﬁ@ Biede thesantept theagtive aagredientdy biptcaly in

£ BN A AT S e
Y . | | y A V o
may Do cREBEHKr b PG TGS Nt & ERHON 5 the e fr 60003 b3Svos,

phar maceut i cal d f 0ac ffs. [0030] The anti-fatigue agent of the
present i%%%ﬁfe?%r%bqyg‘@?ﬁ@f%% not only in humans but also in draft

ani mal s, i r : i -

o el A Do 1 BRSNS a BRI O Ol
in great gt dRt & the R¥tcABRASIn&rpdidGod B hoWRELEYANRB! XS octhfle ¥dHeAv4 Bl not
present invention is by no neans [imted. Exanple |.” Water | mrersion

Sl eep Di gfstiRedny 8kanted interactibnS@is @ﬂ@iﬂé‘c%@b%@@ﬂmﬁﬂleﬂéré@aﬂf @ivention may have
(sesamin:episesamin = 1:1 in weight ratio) was used as a test sanple.

[ 0032] Efiieed thepwatiSothgaiditived aichayethenshwudbgiadlBhchye ingecdioitd, avihergls,
partial nodification of the nethod of Tanaka et al. (Neuroscience,
Let . 352 vitafn9ss]bB@&mad@€)ntritivne! ihestlicatsi vl SavBad. b/Ad] thebeadditives (Bybeakosen
old) were divided into five groups, each consisting of 12 animals and
havi ng t Hens ameng thesagbichauyconehghty usbinrphefmadsoisels anddoedsgiffs wer e
wat er i mrersion groups, which were kept in breeding cages, not on
paper chilp@QuiTheqntidpfigusagentof S preisppinveriongs sifediyeRobenly ippymans but
t hereby di sturbing .sleep of the mce. During.a two-day i rsi.on in
water ,  t SO CERTHBARREPBEJORUAITE BE AWTHSHE YRSt Qhsryat of
sesanin orallg - 12 -

animals.

EXAMPLES

[0031] The present invention is described in greater detail by means of the following

examples, to which the present invention is by no means limited.
Example 1, Water Immersion Sleep Disturbed Test

A sesamin/episesamin mixture (sesamin:episesamin = 1:1 in weight ratio) was used
as a test sample.
[0032] Effectiveness against fatigue was evaluated by the following partial modification of
the method of Tanaka et al. (Neuroscience, Let. 352, 159-162,2003).  The test animals
Balb/c male mice (8-week old) were divided into five groups, each consisting of 12 animals
and having the same average body weight. Four of those five groups were water immersion
groups, which were kept in breeding cages, not on paper chips but in tap water (23°C)
supplied to a depth of 7 mm, thereby disturbing sleep of the mice. During a two-day

immersion in water, the mice were forcibly administered with the test sample sesamin orally



for two days on a one-dose-a-day basis®at varying doses of 12.5, 50,
and 200 ng/5 m olive oil/kg body weight (the group kept under water
i mersion stress and adm nistered with sesanmin). The control group
mce were forcibly adm nistered with ollve oil (5 mM/kg) orally on a
one- dose- a-day basis (the control group 2kept under water i nmersion
stress). The remaining group was a nornaelly kept group and the mce
in this dordwp dags en kept-dpse-bdaetisivgt vayes diser o 1JonvenndciAlmgapdrolive
chips were laid down, and were forcibly adm nistered with olive oil

orally omla(gdwéyd@s@néthasyomﬁpﬁsur(dtehé'amrm@msgpm@érﬁss @dr@@fr@mw@reéumh

After two days, each nouse was fitted with a weig at thet\ﬁa t]
cor r espofigigdite 405 6Pntrq1gf%dpwwe@%’f"omawdmglst&}qdo\wéaow o /hg):ffa ly
water tank of 18 cmf that was filled \gater toadeth 05 3@}

the time P WEEIST-BrdaKARNS HEUSETOH 204D ePttugl ﬁro%efsmmefﬁw hes- |

Sféhﬁg Efﬁﬁﬁémﬁéﬁér@%ﬁfﬁ%ﬁgw B b Bemior Bilintrar WS EKGR, I%Ereedmg
i ch t hetamorea i ehforbh B el Lo MEH RRE LRBIERALAR Yy i
sesam n %ﬁ% 811%{‘ (iilagcgr%%e— < #rﬁgﬁ§%§g0%§%§y%ﬁol up). After two

ef fecti veness o esam n agai ns ati sults are shown in

FIG | (wheseh cmﬁll@@sea@&s%teawheaoﬁz@i%ﬁmt&h&ag%ﬁlup@dﬁesgéﬁd%@rt@s\%eﬁfl@u)oay
risk factor of 0.05%1n a Student's it-test). is clear from

the dat a wadighMerdnvdslafowdd td SeinbiM dTWhtBﬂtahk o€ 19Emt het masﬁuemwith @vater to a
control group kept under water inmersion stress was significantly
shorter tdepth dff3atcnthd thee ititesk fon cadhenaaen@mhiye itsapse grmbip wakdyewvaeperiod of
the shortening of the swmmng tinme was nmarkedly controlled in the
groups kepleastideecconds ems inmmaansd.on stress after being adm ni stered

Wi th sesam n. Wen the swnmng tinme of the control group kept under
wat er i me933] o hsmiesin thagronlakgepta@dqomr Immaomtr@saéw&d@wp@ feyi a/dierter
sesam n were_ 150% 300% and 133% at respective doses of. 12 50 .and
200 ng/ k@eriphiian g migetmihe rtOﬁ@aléxﬁlsmt@Fﬁq@g&néfﬂﬁt dreres sl the %‘#*éftelaag af

be effectjvely control

the s b gL it gl &t h g %‘ff}b %Pwaﬁggﬁ@%%ﬁg' 2o
1

50 1o/ ko SRp e FECE ViRt e a&sw?tofe G0 rhe SGRs RRTLBLAIEERE 1

achi evi ng. feeauer . LEom.La Eérr%”ﬁﬁxg}ﬁcﬁ{tgiﬁ]ﬂgé AT YL ek

- fatigu r'wm se pe cau ress un

di sturbaqg%tj_rom water imrersion (i.e., increasing the resistance to
fatigue) anpl e 2. Forced Exercise Test The test sanple used in
Exanple 2 was tdigs %féﬁiefr&ﬁftﬁémdla oW iinEN&TP! @e dwirk@AmSef @guacdavhey
mal e rats (6-week old) were acclinmatized in a test environnment for a
week and dohigolatbipkept Uha@dr Wiael iShonon Sted¥a kv ag Bigwtitan®yr shostebjhes tiadof the
the test. One day before the start of the test, the rats were divided
into fivenige authe neandllyclaps gupngHotveesrgtht shovtansdgof taswinenohgytined wahe
test, all animals were starved fromthe norning and one group of rats
was assi gnetledly cantraketiimthegrouns kehnndsawatpoimmersive stiehy after being gdministered
exercise stress. The animals in the other four groups were given a
3-hr exerwitlseesamines SVhgp the awgnoingdimne @%@mcwtrqugy@lpﬂ@p&@@war@ﬁ@mersmn
apparatus (MK-680 manuf ag:tured b%l MUROVACHI  KI KAl CO. ., _ L I'ﬁAfter o
the end dfreaxuicipked ast08ss thasp Pt BEIErSPs &1 SEEYN ¥sHp 5% udyi33% at

? Ihfgg gxegeépgg%} Sf:qj%lieua{’ 551 aaggéo mg?%%dc cal%ljné th aq nﬁe s|}1%1t‘tg£1gg of {he ismmmg
time could be effectively controlled by administering sesamin. The shortening of the
swimming time was controlied most effectively when sesamin was administered in 12.5-
50 mg/kg (more preferably when administered in 50 mg/kg). From these data, it is obvious

that sesamin is capable of achieving recovery from fatigue by significantly relieving the



60, or 180 ng/kg. The rats in the control *group under exercise stress
were forcibly adm nistered with olive oil orally at a dose of 5

m /kg. Thereafter, the animals were transferred to an aut omat ograph
(Super mex manufactured by MJUROVACH KIKAI CO., LTD.) and their notor
activity in the dark period was neasured.” [ 0035] The sesam n-i nduced
recovery of rats fromthe fatigue they suffered as the result of
forced apgigue dtait muto’rfothemrimtwe:assadé&ssﬁmrdemlcmx@stuihameeﬁrm vafternot or
activity. The results are shown in FIG 2. As is clear fromthe data
in FIG anmerséeomeomeasingithgresiftaneretorfatige)n t he control group given
exercise stress was considerably smaller than that of the control
group un&zamals s Fewed Exqigise Tebows that the rat under exerci se stress

reflects the state of fatigue. In the tre ted ups of., those, npdel
ani mal's, an |ngh%§‘§bsaﬁpl?ﬁ@dﬁ%t56?m@@t%w5t SRR A7 Rlelesani n

ﬁﬁﬁaﬁf? Oi4T oSbeeh ag&%ﬂaﬁ% it 86[}”' Stlﬁ&'&f@% 05 8 6 b Hbimtnt for
Ex 3. For Ex T

the Same SSSaATR Ee TR RGBT VTS 58) 8?@?%\55@%‘%#&@ RS,
(10- WEEKb %ﬁjﬁ; th&{a ﬁlcﬁQ@%] g@Lﬁeégtg v}e'?e iy d’:éﬁtl t§ We \%?(ﬂ.{ﬁ@ Qhekf Qhsi sﬁn%lélf el%lﬁ

week and e ani nm shown nor ma WwWere su jec

the test, th@ a%%th\é% o@'th\éltgs@danl dHirRalks %@&@%&lﬁ%ﬁ@@%&@ﬂghﬁ& bﬁlggx%p of
ei ght ani ma Gwas mxed wth sesamin to give final

concent r adtk QAs affgned aba %tm@@ﬂ)u@ oAV tot dﬁgﬁ@@ﬂ@) beeslse angs.t Mehe
rats were let to 1ngest the respective feeds ad |ibitumfor a week.
Ther eaf t @himal in tAfbiNe SHunerRipgiveRidenda Bihr exetict §6:58 by arandyl aedudmilds
a treadm || -type forced wal king apparatus (M-680 manufactured by
MUROVACH !y €l fKked @@lking djipayatid (K -a80enamdacofred ke MUTBOMATCHESKIKAI CO,,
application, the animals were transferred to an autonatograph
( Super mest Tianu Adier theesid Iy CNAUROMAGISE apgilicAlionods testpBmplesigehnmings disaelvert in
activity in the dark period was measured. [0037] The puhﬁose of the
We

exper i medlive shduai&a) was freibiy adnpnigigredyalietherugnmeeed ERt dfloserpd 20,

fatigue that mght be caused to the {ats up gn forced a£pllc? 8{1 of
exer ci se %8t 9189 mg/kg.  The rats in the control group under exercise stress were torcibly

administered with olive oil orally at a dose of 5 ml/kg. Thereafter, the animals were
transferred to an automatograph (Supermex manufactured by MUROMACHI KIKAI CO.,
LTD.) and their motor activity in the dark period was measured.

[0035] The sesamin-induced recovery of rats from the fatigue they suffered as the result of
forced application of exercise stress was evaluated in terms of motor activity. The results
are shown in FIG. 2.  As is clear from the data in FIG. 2, the motor activity of the rats in the
control group given exercise stress was considerably smaller than that of the control group
under no stress.  This shows that the rat under exercise stress reflects the state of fatigue.

In the treated groups of those model animals, an increase in the motor activity was confirmed
when sesamin was administered in 180 mg/kg.  Administering sesamin was evidently
capable of promoting recovery from fatigue caused by exercise.

Examnle 3. Forced Exercise Test

The test sample used in Example 3 was the same sesamin as in Example 1.

[0036] Sprague Dawley male rats (10-week old) were acclimatized in a test environment for



woul d be prevented by prelimnary ingestion 6f sesamn and this was
eval uated by nmeasuring the notor activity of the rats. The results
are shown in FIG 3. In conparison with the exerci se fatigue control
group which did not ingest sesam n and the physical activity of which
was taken as the reference, the group |hgest|ng a m xed feed
cont ai ni ng 0.02% sesam n showed al nost the sane physical activity
wher eas tlveelaod theiangesls thaghad shionechoihmeldgrowtit wemeisnijected 96 thesesti nlhe rats
showed an enhanced physical activity. Adnministering the m xed feed
cont ai ni mgrodivided aya tirae emp@sq&brmgsmmgaﬂmghit stigaisng Taboud NG Gﬂyatbmlxed
sesam n per kil ogram of_ body gg From these data, it was clear

1

t hat premm%ﬁmsmé@atwerf@ébcqnﬁaé panoidt, 0485 and ﬁlm@/wﬁfaammarsfeeds and the

preventing physical. fatigue. \Wat re, eventjn h
fatigue mﬂs Wﬁ@eégtW@%b@&ﬁme%@éﬁ%htagﬁsbﬁaméié? SRSk wBler #V%‘Gﬁa lygimals

oot zivei‘%g%e%f?‘??{sgg%%ﬁe%??#@%n%é%‘g Fa@drwﬁﬂmﬁéé‘eﬁ ok fgpacktls
o RSB B TR 0L Tir PP B g i
e ot Qe PR AR AR e WA RO HEGLH Bl L 1 B

variationin one ’bodi es e|n use r any

ef fect o digHREdEY MGK@M(@HFQH{@I eb. Ay ey %eﬁ@ﬁot&l At ¥ the dark
nmodi fi ed as described below to prepare sl eep-disturbed ani nal s under
stress byeM&d fhs h@RRESI. on. The test animals Balb/c nale mce (8-week
old) were - 15 - divided into three groups, consisting of 7-10

ani mal s apak7haTheguivoee stte capeinage chinliyteden BlimplEBovafto dbearine htveanuch
groups were water i mrersion groups, which were kept in breeding

cages, nof tiefappapeahatahighsbdxeaisédnotibpramatpen fH28CHpidicppdn eftbxewis sthept h

of 5 mm thereby causing the mce to be imersed in water. During a

t hr ee- dayvduides gicventéchbwateminary éngostom alsesanfio pad Biis/wasierahiataddrygteasuring
with the test sanple sesamn orally for three days on a

one- dosetke BaPT Befwiity ofttheragios dhetesns aig/skewpduylne: ghe C@}@pmsggd‘f%fae

I | i t of 5 bod ht )
s kbl ST eSS0 B Sl AR £
trol bl d t d w
oS! SRR S D LA Fr o

g{)(r)lrjrgl r;%tﬁsalrjl}qrq ot zﬁm qﬂ% C@iﬁltcralf%ﬂdtﬁ g e R é?il.@gi{lgés?ﬂg 2l ege@feed

group and roup wer

cages Wh%FnEt ALY g@{nngﬁ Ld &bbrﬁfa 2{& ;ﬁ]aykghlgjacq% %ﬂm‘{‘ﬁ&ﬁlg the mixed

forcibly adm tered wth o |ve orally at the sane
frequencye e'ﬂscohth@nlhé @qt’/?%s%%n(etsﬁﬁldg@d Eﬂ%hﬂanté?ﬁ%tabGﬁ‘tW 18k 0B8RI per

[ 0038] After three days, blood was drawn from each nouse and the

ket one baglogsin 6F BJAQ vaRsitMm PR tHIBSG, etwhycltdiehs @wﬂmnm@td@ﬁdnmmgaaﬁon
bi ochem cal automatic anal yzer (Mddel 7070 of Hitachi, Ltd.) [0039]
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of Example 1 was slightly modified as described below to prepare sleep-disturbed animals

under stress by water immersion. The test animals Balb/c male mice (8-week old) were



- 16 - CLAIMS 1. An anti-fatigue agent containing as the active

I ngredi ent a di oxabi cycl o] 3. 3. 0] octane derivative that is represented

by the follow ng general fornmula (1) [Chemcal Formula 1] ,,, R2 R3

R4 -5 (where RI,R5 and R6 each i ndepen tly represent a hydrogen

atom an al kyl group having 1-3 carbon atons, or Rl and R2 and/or R4

and R5, when taken together, represent a nethylene group or an

et hyl ene dipidedpntoghote groups, @msisting efof-&¢ emtnals awd hbying the same average body
weight. Two of those three groups were water immersion groups, which were kept in
breeding cages, not on paper chips but in tap water (23°C) supplied to a depth of 5 mm,
thereby causing the mice to be immersed in water. During a three-day immersion in water,
the mice were forcibly administered with the test sample sesamin orally for three days on a
one-dose-a-day basis at a dose of 50 mg/kg body weight as dissolved in olive oil in an
amount of 5 ml/kg body weight (the group kept under water immersion stress and
administered with sesamin). The control group mice were forcibly administered with olive
o0il (5 ml/kg) orally at the same frequency as the treated group (the control group kept under
water immersion stress). The remaining group was a normally kept group and the mice in
this group were kept in breeding cages where conventional paper chips were laid down, and
were forcibly administered with olive oil (5 mi/kg) orally at the same frequency as the treated
group (the normally kept control group).
[0038] After three days, blood was drawn from each mouse and the ketone bodies in the
serum were measured by the enzyme method with a biochemical automatic analyzer (Model
7070 of Hitachi, 1.td.)
[0039] The results of measurement of ketone bodies are shown in FIG. 4, wherein the single
and double asterisks represent significant differences at risk factors of 0.05% and 0.01%,
respectively, in a Student's -test.  As is clear from the data shown in FIG. 4, the
concentration of ketone bodies in the sera of the mice in the control group kept under water
immersion stress (Olive oil) increased significantly compared with the mice in the normally
kept control group (Cont). On the other hand, the mice in the group kept under water
immersion stress and administered with sesamin (Sesamin) experienced a significant control
of the increase in the concentration of ketone bodies.
[0040] The foregoing results suggest that sesamin suppresses the production of ketone

bodies due to keep under water immersion stress, thereby relieving fatigue or contributing to

recovery from fatigue so as to achieve effective prevention or treatment of ketosis.



2. The anti-fatigue agent according to claim1, wherein the

di oxabi cycl o[ 3. 3. 0] octane derivative is sesamn. 3. A pharnaceutical
conposition containing the anti-fatigue agent according to claim1l or
2, for treating or preventing a disorder. that involves fatigue. 4.
The pharnaceutical conposition according to claim3, wherein the

di sorder that involves fatigue is chronic fatigue syndrome. 5. Use of
a di oxabi cycl o[ 3. 3. 0] oct ane derivati ¥dAlh as sesanmn that is
represented by the follow ng general fornmula (1) [Chem cal Fornula 1]
- 17 - (where R, R2, R3, R4, 5 R5. and R6 each independently
represent a hydrogen atom an al kyl group having 1-3 carbon atons, or
R and R2 and/ ém aRi-fahepermenigeateiting anthe sgaveisercdicabs diospicyelo[3.3.0]octane
nmet hyl ene group or .an et hyl ene group,. and n, nd ./ represent 0 or
1), for HeRGvE{hatigspressitelyy GF fﬂfw REFRFTIGPIRLE (e

[Chemical Formula 1]

{OR®) 2

(where R', R% R® R* R®and R® each independently represent a hydrogen atom, an alkyl

group having 1-3 carbon atoms, or R' and R and/or R* and R®, when taken together,

represent a methylene group or an ethylene group, and n, m, and / represent 0 or 1).

2. The anti-fatigue agent according to claim 1, wherein the dioxabicyclo[3.3.0]Joctane

derivative is sesamin.

3. A pharmaceutical composition containing the anti-fatigue agent according to claim 1

or 2, for treating or preventing a disorder that involves fatigue.

4. The pharmaceutical composition according to claim 3, wherein the disorder that

involves fatigue is chronic fatigue syndrome.

5. Use of a dioxabicyclo[3.3.0Joctane derivative such as sesamin that is represented by
the following general formula (I)

[Chemical Formula 1]

0R®
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(R30) n OR*

O0Rs
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6. The use according to claimb5, wherein the ;
di oxabi cycl o[ 3. 3. 0] oct ane derivative is sesanmin. 7. The use
according to claim5 or 6, for treating or preventing a disorder that
i nvol ves fatigue. 8. The use accordi ngj]7to claim?7, wherein the
di sorder that involves fatigue is chroni'‘c fatigue syndrone.
(where R', R% R% R*, R®and R® each independently represent a hydrogen atom, an alkyl
group having 1-3 carbon atoms, or R! and R? and/or R* and R®, when taken together,
represent a methylene group or an ethylene group, and n, m, and / represent O or 1), for
recovery from fatigue or prevention of fatigue.
6. The use according to claim 5, wherein the dioxabicyclo{3.3.0]Joctane derivative is
sesamin.
7. The use according to claim 5 or 6, for treating or preventing a disorder that involves
fatigue.

8. The use according to claim 7, wherein the disorder that involves fatigue is chronic

fatigue syndrome.



