- 1 - SPECI FI CATI ON COVPCSI TI ONS CONTAI NI NG SESAM N- CLASS COVPOUND( S)
AND ARACHI DONI C ACI D CLASS COVPOUND(S) TECHNI CAL FI ELD [ 0001] The
present invention relates to conpositions containing sesam n-cl ass
conmpound(s) and arachi donic acid class conpound(s), nore particularly
to conpositions containing sesam n-class conpound(s) and arachi donic
acid class conpound(s) in specified proportions. BACKGROUND ART
[ 0002] Sesam n is one of the principal Iighnan conpounds in
SPECIFICATION
COMPOSITIONS CONTAINING SESAMIN-CLASS COMPOUND(S)

AND ARACHIDONIC ACID CLASS COMPOUND(S)

TECHNICAL FIELD

[0001] The present invention relates to compositions
containing sesamin-class compound(s) and arachidonic acid
class compound(s}, more particularly to compositions
containing sesamin-class compound{s} and arachidonic acid
class compound(s} in specified proportions.

BACKGROUND ART

[0002] Sesamin is one of the principal lignan compounds in
sesame and is contained in sesame seeds in amounts of
0.1-0.5%. In contrast, episesamin which is an isomer of
sesamin does not naturally occur in sesame seeds, but when
sesame o0il is passed through refining steps (decolorizing and
deodorization) to obtain salad oil, sesamin undergoes
epimerization to give episesamin as a by-product (Non-Patent
Document 1), and sesamin-class compounds refined from the
sesame oil are known to ceontain sesamin and episesamin in
proportions of nearly 1l:1 by weight ratio (Non-Patent Document
2).

[0003] As regards the sesamin-class compounds (hereinafter
used as the collective term for sesamin and its analogs;:
sesamin analogs may be exemplified by episesamin, as well as
sesamin, sesaminol, episesamineol, sesamolin, and the like},
documents and the like have shown that they have the following

physiological activities: the action of inhibiting the



sesane and is contained in sesane seeds in amounts of 0.1-0.5% In
contrast, episesamn which is an isoner of sesam n does not naturally
occur in sesane seeds, but when sesane oil is passed through refining
steps (decol ori zing and deodorization) to obtain salad oil, sesanmn
under goes epinerization to give episesamn as a by-product

(Non- Pat ent Docunent 1), and sesam n-cl ass conpounds refined fromthe
sesame oil are known to contain sesamm “and epi sesanmn in proportions
of nearly 1:1 by weight ratio (Non-Patent Document 2). [0003]As
regards t hetsdoddism olfasbotespermtdox Herle rafiderinusbe astebtines; the
collective termfor sesamn and its anal ogs; sesam n anal ogs may be
exenpl i fi e&fUdpnepifsaddpvhatingwere sEnpionmiof widddrpwal from alcohol
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t he oxidative deconposition of nelatonin; the action of aneliorating
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conbating inflammation and protecting agai nst infection; an allergy
prevent i nqacdioanelfi emelingating ocinfleamwssdny disaseat (amyattdpmid s or
fats containing at | east one of a-linolenic acid, eicosapentaenoic
aci d, and l@dessahegaerorisici thg ReEmnDedueembaingt hotf hannapler and
scavengi ng active oxygen; the action of preventing sickness from
drinking;PFWEESEEPSnagFIEﬂFu%?f?ﬁf%?ﬂ?tﬁ% Fld&T98t REEKEBRERS- ¥ and
onega- 3 unsa uratgd fattﬁ.acids Pat ent quIRaL BL%FBhe. ction. of
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reduci ng acti on; the action suppr essi ng prost at onega y use

in combi naldian WhihasavsRRLEBLAS:c RalaNt PareneBbchme T £ ¢l athSazdtich
of JP 11-269456 A Patent Docunent 2: O ficial Gazette of JP 5-58902 A
Pat ent DoenmeghtvéngdapaaesevéadefderNo.thibhet96n of plNevelbigditsickness

Docunent 1: Nami ki et al., "Goma-Sono Kagaku to Kinousei (Sesane-Its
Sci ence amfaroRudetinkasy? , tharageioP| ahad Getingt dhe( 8898)ce between
omega-6 and omega-3 unsaturated fatty acids (Patent Document
3); the action of suppressing the generation of lipid
peroxides; the breast cancer suppressing action; the
anti-hypertensive action; the body fat reducing action; and
the action of suppressing prostatomegaly by use in combination
with saw palmetto.
Patent Document 1: Official Gazette of JP 11-269456 A
Patent Document 2: Official Gazette of JP 5-58%02 A
Patent Document 3: Japanese Patent No. 3512196
Non-Patent Document 1: Namiki et al., "Goma-Sono Kagaku

to Kinousei (Sesame-Its Science and Functions)", Maruzen

Planet Co., Ltd. (1998)



- 3 - Non- Pat ent Document 2: Fukuda, Y. et al., J. Am Gl
Chem Soc., 63, 1027-1031 (1986) DI SCLOSURE OF THE | NVENTI ON PROBLEMS
TO BE SOLVED BY THE | NVENTI ON [ 0004] As descri bed above, vari ous
physi ol ogi cal activities have been reported for sesam n-cl ass
conpounds, but very few reports have been made about substances that
can be used in conbination with sesam n-.cl ass conpounds to enhance
their physiological activities. In addi@ién, despite the various
physi ol ogi cal activities they have, sesam n-class conpounds are
preci ous conpolindsPahent abecwusritai2re Fukudan! Y -abbual0, 1Jt oA, 5941 n
naturally occurring sesane seeds; hence, it has been desired to
devel op aCGremhodoBy. whd chl@he HAsi(319%§i)cal activities of

sesam n-cl ass congounds can be efficiently exhibited and enhanced.
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I nvention I1s to
reports have been made about substances that can be used in
combination with sesamin-class compounds to enhance their
physioclogical activities. In addition, despite the various
physiological activities they have, sesamin-class compounds
are precious compounds that are contained in only about 0.1 to
0.5% in naturally cccurring sesame seeds; hence, it has been
desired to develop a method by which the physiological
activities of sesamin-class compounds can be efficiently
exhibited and enhanced.
[0005] The above-listed Patent Documents 1 to 3 have
descriptions about incorperating sesamin-class compounds in
highly unsaturated fatty acids to thereby increase the
physioclogical activities of the sesamin-class compounds or
stabilize them, but the documents neither disclose nor suggest
enhancing the physiological activities of sesamin-class
compounds.
{0006] An object, therefore, of the present invention is to
provide sesamin-class compound containing compositions with
enhanced physiological activities. Another object of the
present invention is to provide agents that contain

sesamin-class compounds as an active ingredient and which have

high physiological activities.



provi de sesam n-cl ass conpound contai ni ng conpositions with enhanced
physi ol ogi cal activities. Another object of the present invention is
to provide agents that contain sesam n-class conpounds as an active

i ngredi ent and whi ch have hi gh physiol ogical activities. - 4 - MEANS
FOR SOLVI NG THE PROBLEMS [ 0007] The present inventors conducted

I ntensive studies with a view to solving the problens nentioned

above, and found that by using sesam - ass conpounds i n conbi nation
with nore than specified proportions of arachidonic acid class
conpounds,MRANS [HOFRSiSGLOVgNGarHECPROBLEMS of t he sesam n-cl ass
conpounds, for exanple, their anti-fatigue action was markedly
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unity. compounds, for example, their anti-fatigue action was markedly
increased beyond the range that was predictable from the
actions of the sesamin-class compounds alone and those of the
arachidonic acid class compounds alone; the present invention
has been accomplished on the basis of this finding.
[0008] Thus, the present invention relates to the
following:
1. A composition containing at least one sesamin-class
compound and at least one arachidonic acid class compound,
wherein the total weight of the arachidonic acid class
compound as calculated for arachidonic acid is at least 8
relative to the total weight of the sesamin-class compound
which is taken as unity.
2. The composition as described in 1 above, wherein the total
content of the sesamin-class compound is at least 1% of the
total weight of the composition.
3. The composition as described in 1 or 2 above, wherein the
sesamin-class compound is sesamin, episesamin, or a mixture
thereof.
4. The composition as described in any one of 1 to 3 above,
wherein the arachidonic acid class compound is arachidonic

acid in a free state or a compound which has arachidonic acid



2. The conposition as described in 1 above, wherein the total content
of the sesam n-class conmpound is at |east 1% of the total weight of
the conposition. 3. The conposition as described in 1 or 2 above,
wherein the sesam n-class conpound i s sesam n, episesann, or a

m xture thereof. 4. The conposition as described in any one of 1 to
3 above, wherein the arachidonic acid cl.ass conpound is arachidonic
acidin a free state or a conpound which has arachidonic acid - 5 -
as a constituent fatty acid, the conpound havi ng arachi donic acid as
a constit@n@ fensyijvpatpiahiy adcid coisl cospoungf havapai doackiden it
or a triglyceride, a phospholipid or a glycalipid, the constituent
fatty aci d¢i6f afhPcRCRFELIRPENEEY 131D d agf a3FaRAt dehter RF d.
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5. The composition as described in any one of 1 to 4 above,
which is for oral use,
6. The composition as described in any one of 1 to 5 above,
which is a food or a beverage.
7. An anti-fatigue agent containing at least one sesamin-class
compound and at least one arachidonic acid class compound as
the active ingredients.
8. Use of a composition containing at least one sesamin-class
compound and at least one arachidonic acid class compound for
producing an anti-fatigue agent.
9. A method of preventing or treating a fatigue condition,
which comprises administering a composition containing at
least one sesamin-class compound and at least one arachidonic
acid class compound to a subject in need thereof,
[Effects of the Invention]
[0009] Compositions incorporating sesamin-class compound(s)
and arachidonic acid class compound(s} are synergistically
enhanced in their physiological activities, say, anti-fatigue
action, beyond the range that is predictable from the
sesamin-class compound{s) and arachidonic acid class
compound(s) taken individually, with the result that the
compositions have outstanding physioclogical activities.

[0010] The anti-fatigue agents of the present invention



8. Use of a conposition containing at | east one sesam n-cl ass
compound and at | east one arachidonic acid class conpound for
produci ng an anti-fatigue agent. 9. A nethod of preventing or
treating a fatigue condition, which conprises adm nistering a
conposition containing at | east one sesam n-class conpound and at

| east one arachidonic acid cl ass conpqug_;o a subject in need
thereof. [Effects of the Invention] [0009] Conpositions incorporating
sesam n-cl ass conpound(s) and arachi donic acid class conmpound(s) are
syner gi st ilvatd pudisttandadgi acthens oy sfeligyiice fadtiguet rad, psayoting
anti-fatigue action, beyond the range that is predictable fromthe
sesani n- cl @ KESAYSTHdESPMafgt g MARDnithadciif Moxss EBRPoARE(3§fe not
taken individually, with the result that the conpositions have
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f oods. functional foods.
BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a graph showing the result of the animal
experiment conducted with mice in Example 1, in which
compositions containing sesamin-class compounds and
arachidonic acid class compounds exhibited an anti-fatigue
action in the animals that ingested them.
BEST MODE FOR CARRYING OUT THE INVENTION
[0012] {Sesamin-class compounds)

The term “sesamin-class compound” of the present
invention is the collective term for a series of compounds
including sesamin and its analecgs. Examples of the
above-mentioned sesamin analogs include not only episesamin
but also the dioxabicyclo[3.3.0]octane derivatives mentioned
in JP 4-9331 A. Specific examples of the sesamin-class
compound include sesamin, sesaminol, episesaminol, sesamolin,
etc. and stereoisomers or racemic bodies of these compounds
may be used either alone or in admixture. In the present
invention, sesamin, episesamin or mixtures thereof are
preferably used. 1In addition, the metabolites of sesamins
{such as those described in JP 2001-139579 A) may be used in

the present invention as the sesamin analogs included in the



BRI EF DESCRI PTI ON OF THE DRAW NGS [0011]FIG 1 is a graph show ng the
result of the animal experinent conducted with mce in Exanple 1, in
whi ch conposi tions containi ng sesam n-cl ass conpounds and ar achi doni c
acid class conmpounds exhibited an anti-fatigue action in the animals
t hat ingested them BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

[ 0012] (Sesam n-cl ass conpounds) ) 'l;he_ term "sesam n-cl ass
conpound” of the present invention is the collective termfor a
series of conpounds including sesamn and its anal ogs. Exanpl es of

t he aboveahegoryned sesamin-ohas®gonpmingse ofotthenbpyegpntetnyemtinn

al so the di oxabicycl o[ 3.3.0]octane derivatives nentioned in JP 4-9331
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bodi es oftf&ddBorpounds may be used either alone or in adm xture.
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that they exhibit the effects of the present invention.
chosen as the sesamin-class compound, sesame oil may be
subjected to extraction by a known method (such as the one
described in JP 4-9331 A) to obtain sesamin (hereinafter
called a sesamin extract or concentrate), which is then used.
If desired, a commercial grade of sesame 0il {(in liquid form)
may be used as such. However, one disadvantage of using
sesame o0il is its low sesamin content (usually less than 1%),
so 1f one attempts to incorporate sesamin in the amount
required to attain its physiological activity, the volume per
unit dosage of the arachidonic acid class compound containing
composition to be prescribed becomes so excessive as to cause
occasional inconvenience to ingestion. In particular, in the
case where the composition is formulated for oral
administration, the preparation (e.g. tablet or capsule)
becomes so bulky as to cause trouble in ingestion. Hence, for
the specific reason that the composition need be ingested in a
smaller amount, the sesamin extract (or purified sesamin) from
sesame oill is preferably used. It should be noted here that
since the characteristic flavor of sesame oil is sometimes
evaluated to be organoleptically undesirable, the sesamin
extract (or sesamin concentrate) may be rendered tasteless and

odorless by a known means such as treatment with activated



[ 0013] The sesam n-cl ass conpounds to be used in the present invention
are not limted in any way by their form production nmethods, and the
like. If, for exanple, sesanmn is chosen as the sesam n-cl ass
conmpound, sesane oil nmay be subjected to extraction by a known net hod
(such as the one described in JP 4-9331 A) to obtain sesanmn
(hereinafter called a sesam n extract or, concentrate), which is then
used. If desired, a conmmercial grade of 8sésame oi (inliquid form
may be used as such. However, one di sadvantage of using sesane oil is
its | ow sedayi.n content (usually less than 1%, so if one attenpts to
i ncorporate sesamin in the anount required to attain its
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used. It should be noted here that since the characteristic flavor of
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the sesamin extract (or sesam n concentrate) nay be rendered
t ast el ess oandheddévkmsef byha &orgpes teians isuehiad theatesanintdlass
activated - 8 - clay. [0014] Thus, the sesam n-cl ass conpounds t hat
are pref ecapppundedazeetohee corearpor@ted :oftypdcadilisustdt cepgentrates
enriched in the concentration of sesam n-cl ass conpounds by
extracti oRfaf§FEMLIPuFLRFE aFPBRP YT ARR SUCR $hati ggﬂat‘?ﬁ@“ﬂ'cﬁﬂﬁ%ds
such as sesane oil.. The content set .a ppropriate_for the
ind o EORROHAEF MR8V OHBHh UL THMa6h iacy (L atnEOREPRE off (e ToRst 18
composi Ui gg. iR WRLEN, ey 3850 Nt A85eATROURIS ALE LOLBP content of
i ncor por at'éd; ?yplca | y"used concenttates of Sésam n-class conpouné%
are such LR3knlifecigsamanflans COMMANALS BALEnPESRe CTE | FRERLLMDY at
total content of at least 1% of the total weight of the conmposition.
The total 1eastend 0tssenent NpLdAHBHIGTRAUNESsENSDNRLE, CRGES B feliérdly
preferably at |least 20 wt% nore preferably at |east 50 wt% nore
pr ef er abl ntatleheasvo 79t ¥ Yandmbswirgheafabilgbhy atakeast WO wt %
[ 0015] (Arachi donic acid class conmpounds) The i ngredient
ef f ecti ve [0R1&Ahanci Apachidprisiastishicd@lssacrmppupds) sesani n-cl ass
conpounds i s arachidonic acid, and as this arachidonic acid, .
ar achi doni ¢ acffiiei frgredensiaffeqhiva 1inc 6RPANRARIt Rag Phyglological
arachi doni_c ach as_a constituent fat&g a id_nag be uged.eithg{ al%pe
or in adnPXEdVEtYTRE SPEURIUSTHEE AR PONNSSt L8 2 ERGRLIGME AF1d. an
conpounds _t hat . ha i i C. Aci : Sti.tye id.ar
herein ca egk}grégﬁgéﬁﬁgéggg%éFé;zﬁiﬁﬁ?gﬁﬁggﬁdékiaTﬂ% %g%%%%%§%g$h§?
have ar acRildoBbfpathds afh@t GoNed | dreMi dotlity a81dadr 8 EondeiM@dnt
limted and include arachidonic acid salts (e.g., calciumsalt and
sodi um salfaxtyl ased aagobel ussd eritiefr anaaki denif adhix€erd. , THRi hyl
ester of arachidonic acid and ethyl ester of

arachidonic acid in a free state and all compounds that have

arachidonic acid as a constituent fatty acid are herein called
"arachidonic acid class compounds." The compounds that have
arachidonic acid as a constituent fatty acid are in no way
limited and include arachidonic acid salts (e.g., calcium salt
and sodium salt), lower alcohol esters of arachidonic acid

(e.g., methyl ester of arachidonic acid and ethyl ester of



- 9 - arachidonic acid), as well as triglycerides, phospholipids and
gl ycolipids, the constituent fatty acids of which are all or partly
conposed of arachidonic acid. [0016] As descri bed above, arachidonic
acid is the active ingredient that enhances the physiol ogi cal
activity of the sesam n-class conpounds, so it is preferred to use
arachi doni c acid class conpounds with a higher content of arachidonic
acid; for exanple, the above-nentioned &r achi doni ¢ aci d cont ai ni ng
triglycerides (synonynous with triglycerides that contain arachidonic
acid in padachidanlicoficii¢, camstelliead Hfmiidlycesiides, ophvsphobipsd®orand
fats that contain such triglycerides) include oils or fats

(trigl ycerdlgewlipidshi theacanstdoment oE tyaacddst off whigh arasalll(or
w% (Www, preferably at least 20 % (W w), nore preferably at | east
30 wt % (WRAEAnFoRBSEehr f crrdfiidanieaaidio ww% (ww), of all fatty
acids that constitute the triglyceride. Such arachi doni ¢ acj

d
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i nclude a Jy r L i ai LU . 9 acrachiLdoni i d. .
(eont st ni SPoBEARCe3REE Tohbotols & 41 N 3 WAL BhalbaCUb otk iiiidhic
LIMTED. whder chResnNasRpoin@NHA r£d igiredohikadenBEkirdén fiéhfc

m croorgani smoil contalning 40 mass% of arachi donic acid (containing

95% or noaid; Ebkgkxamplede) tivd thipd v rdndiloaklie akhem &SN ERYc1d M TED,
under the nanme of SUNTGA (registered trademark) 40S; the desired

ar achi doniconzeidiagntaigiygetides yicemodgmonan wilthotbbgpycetibdes byhat
cultivating - 10 - mcroorgani sns capabl e of produci ng arachi donic
aci d cont gionitagnoprachideniq geid giny aritdes) ajy pRethet orist Brekenihder
the conditions that are described in JP 2003-48831 A, JP 2006-83136
A, and WOIB4(33/ 862887. OTHEL W ot Pifdhs ARGtcGPRERLEN cBWErti ons t hat

can speci fi.gally bo emp! oyed, ar e, desorl hed J 0 Lhs, abovearEptiongd o
arachidonic acid accounts for at least 10 wt¥% (w/w),
preferably at least 20 wt% (w/w), more preferably at least
30 wt% (w/w), and most preferably at least 40 wt% (w/w), of
all fatty acids that constitute the triglyceride. Such
arachidonic acid containing triglycerides can industrially be
produced by, for example, cultivating microorganisms capable
of producing arachidenic acid containing oils or fats
{(triglycerides); commercial examples include a microorganism
0il containing 25 mass% of arachidonic acid (containing 95% or
more of triglyceride) and available from SUNTORY LIMITED.
under the name of SUNTGA({registered trademark) 25 and a
microorganism oil containing 40 mass% of arachidonic acid
{containing 95% or more of triglyceride) and also available
from SUNTORY LIMITED. under the name of SUNTGA (registered

trademark) 405; the desired arachidonic acid containing

triglycerides can also be produced by cultivating



[ 0017] (Conposi tions incorporating sesam n-class conpound(s) and
arachi doni ¢ acid class conpound(s)) The conpositions of the
present invention, on account of their containing the above-descried
sesam n-cl ass conpound(s) together with nore than the specified
proportion of the arachidonic acid class conpound(s), can provide
synergi stic enhancement of the physiologjcal activities (say,
anti-fatigue action) of sesam n-class conpounds. The conpositions of
the present invention can also be utilized as foods and beverages
havi ng hi gH-CHIOTIPRASHEeCaREPHR. Of (IR Bluria a GrachgAdgpsrt aehd of

sesam n-cl ass Qongoundgs) as inconorated i.n the conBositiong of éhe
present i RPATEBANEeCd1S Bhaf 7bR T X HHYEFTHSES)t PEnERer BBHROGS

b , d | ik h I [ hi.donj Ld
compoundl SF4RE 15 sarnytioer B A A e aEaR R Tbr AP 48080 e o,
and rnor e Eﬁﬁa%bgbéﬁlggoﬂl1aﬁ8d%?3%ﬁ&@/dﬂ%%éyqta&hgrﬂ9§£%hggaﬁisms and

arachi doni ¢ aci ass conpou as 1 ncorporated

conposi ti QA th¥eN@onkiFibRE tHa@VaPHdd G ida119Y bedEmbOBPedSatd 1S
within the range over which their effectiveness in synergistically

enhanci ng delieribedeideshei Apsvhyei l AFT e frdendeki €8 Qbtail.

sesamnm n-cl ass conpound(s) is exhibited, and it may be chosen as
appropri atf@oflar] suckConpdsttbmss asnddupdratingokeshmineapassti ons and
t he pat hol ogi cal condition to be treated; arachidonic acid class
conpound( £rm@poandy gi cahd yarachigania entiid c.a@slcowpsondf 89 ) preferably
0.01 to 40 wt% nore preferably 0.05 to 40 wt% and nost preferably
0.1 to 30 wt % TRel sPMpesibiene ebtdie arasemty isvepkéoRonpostEFYMmt of
Not e that the amounts of arachidonic,acid class _conpo

d
il cat od TG, ROPALBIAE BRe (RPCRIARRE e 3 AFBATSTERLPEP SPBRsteA )
aci d. [ 0049, GRAgLal ¥y REPETLEE! AR UTARYNUS BLELROSRTSE Bite

arachidonic acid class compound(s), can provide synergistic
enhancement of the physiological activities {say, anti-fatigue
action) of sesamin-class compounds. The compositions of the
present invention can also be utilized as foods and beverages
having high anti-fatigue action.

[0018] The total proportion of sesamin-class compound(s) as
incorporated in the compositions of the present invention
(e.g., pharmaceutical compositions, foods or beverages, and
the like) that also contain arachidonic acid class compound(s)
is typically at least 1 wt%, preferably from 1 to 50 wt%, and
more preferably from 1 to 10 wt%. The total proportion of
arachidonic acid class compound{s) as incorporated in the
compositions is not limited in any particular way, as long as
it is within the range over which their effectiveness in
synergistically enhancing the above-described physiological
activities of sesamin-class compound(s) is exhibited, and it

may be chosen as appropriate for such conditions as the form



adults preferably in a dose of 1 to 200 ng, nore preferably about 5
to 100 ng, per day. The daily intake of arachidonic acid class
conpounds is generally from10 to 900 ny, preferably from50 to 700
ng, and nore preferably from 100 to 500 ng in ternms of the val ues as
cal cul ated for arachidonic acid. [0020] Depending on their total

wei ght, the conpositions of the present,jnvention can incorporate
sesam n-cl ass conpounds typically in anbunts of 1 to 100 ng,
preferably 1 to 60 ng, and nore_preferably about 3 to 60 ng. The
conposi t i &fs &n campesihigonpornd g Rathrdfigd cadi gorfasiorohpoemds
typically in amunts of 10 to 900 n%zsggeferably 50 to 700 pg, . and
more pr ef AP IAbSEACRABOPEC s Hf L4TB0 FOMPOUIRE Sdx pER| hEtcally
conducted by the present |n tors usi fatigue._ ani del s, ich
will be ex‘ﬁé&rﬁ’é’ 258Ronpi f- 90T aF e Lt KEES ﬁa"gé’ HEMSP%f” wte,
sesam n- cl (gh u S 1 N- ¢l s, (o)
or kg of TR Badtoaanh b ofs S e ol Rrl R PP Y ) o

and nore ofy giachi-denk¢vactd Eﬂ@%fé&%‘i&t&a%e@hé BBREES t fonl2 -
enhancenment of the anti-fatigue action over the case where only

sesani n- CInate G€RAROUAESaMBhRt MR M@ ibnik 28iAUEkEsor cOMpYund(s)
arachi doni ¢ acid class conpounds were adm nistered in 448 ng/ kg. Wen
56 ng/ kg @resdsdticatedabsredmpinindsmserof athel rathesedst egbtlkated tfor
224 ng/ kg of arachidonic acid class conpounds, there was no
enhancenemraghidhsianarifati gue action (see FIG 1). Hence, the

speci fied proportion of arachidonic acid class conmpounds at which
their ef f d@0lPdnessCPREEFHEY gi S5amN FlaFIFaFEMBEURAE PRG stvIREehIbY
activities of sesanin-clﬁss,conpounds S exhéﬂited is such that the

total wei PSP BFSCRTABAY 1Bt d%RSE doffodfiis™s BPTF RETESEaDLY

PreLer Sl gl $25b.A0h. 9B e L ki3b, 4RERka L%y A fhd s
acid class compounds is generally from 10 to 900 mg,
preferably from 50 to 700 mg, and more preferably from 100 to
500 mg in terms of the values as calculated for arachidonic
acid.
[0020] Depending on their total weight, the compositions of
the present invention can incorporate sesamin-class compounds
typically in amounts of 1 to 100 mg, preferably 1 to 60 mg,
and more preferably about 3 to 60 mg. The compositions can
alsc incorporate arachidonic acid class compounds typically in
amounts of 10 to 900 mg, preferably 50 to 700 mg, and more
preferably about 100 to 500 mg.
[0021] In the experiments conducted by the present
inventors using fatigue animal models, which will be explained
below in detail, administering 56 mg/kg of sesamin-class
compounds {the amount of sesamin-class compounds (mg) per kg
of the body weight of an animal model} together with 448 mg/kg

and more of arachidonic acid class compounds caused a marked



[0022] In addition to the sesam n-cl ass conmpounds and arachi donic acid
cl ass conpounds, the conpositions of the present invention nmay

i ncorporate any optional ingredients to an extent that wll not
inmpair the effects of the conpositions. For exanple, physiologically
active ingredients such as vitamns (e.g., vitamn E and vitamn C),
m neral s, hornones, nutritional ingredignts and flavoring agents, as
wel | as additives that are commonly incotrporated in the fornulation
procedure, such as enulsifiers, tonicity agents (isotonization
agents), lenhbacemedtsebl tihé opntpr-dradtigue, aghiopepvetsthetedde iwhene and
antioxidants, may be incorporated as appropriate. [0023]Since the
conposi ti GRdYoFeERBIPresast FoMRANTIAS werEy rdBinAshaTed iR i YPudn A9 @F
as enhanced _synergjstically b - 13 - incorporating.sesam n-c| ass
Compounds oY AFACRLOBILE SEH Hass CoBRBUORTSYEERegaR iRt SfCFban
utilized heal th f Lt h vant o EX s.of health foqds as
et errod AnEBukHar cBEn ks MRS B 380nlrt BB 855 oambBlidh AR

capsul es %ﬁﬂih??k?kgd £8g¥¢ﬂé¥‘4ﬂ¥%.%qu&59kgﬁgfogragﬁi&5 5€Mcid class

invention itse t 1 nCorporates sesamn-class conpounds an

arachi doniggmpeutas! aRe £OPAINMAS drhapelmdhRedraght NgnffifdMBigue action
ingredient, as well as physiologically functional foods (foods for

speci fi ed (keal FhGuse) or WEGHY, e sgerliirfiead poBbblch ivhes®idrdditidonic
conposition is incorporated into common foods as one ingredient so

t hat the reddscaases pcovpaadisdth wherchoudedct ebfisct icénelsgitt he
anti-fatigue action to the living body. Also included in the category
of the cofpBsroishiealivieephanding ithecRhyshodrgicabdacthettigse of
characterized by having the anti-fatigue action and which have a

| abel att SEABEIBNEIRFD FHRRAHIhd St 1pgEgdr &5 gyeh t At dhgtetad

o ne' 1 oFa8SBh B BEPTRLEE LR AT e AbePEe ACHARNID cnc”
Sy, and PEESEbEyoap FORENES drt e pELESHably Y Plge G0 Sy,
exanpl e, $fki of1 NPebich S5 RUMBMY c1858NBbApoRhads A Blg FUKER as

liquid forms such as solution, emulsion or dispersion forns, and

sem sol i dufi@eys such as a paste form
[0022] In addition to the sesamin-class compounds and
arachidonic acid class compounds, the compositions of the
present invention may incorporate any optional ingredients to
an extent that will not impair the effects of the
compositions. For example, physiologically active ingredients
such as vitamins (e.g., vitamin E and vitamin C), minerals,
hormones, nutritional ingredients and flavoring agents, as
well as additives that are commonly incorporated in the
formulation procedure, such as emulsifiers, tonicity agents
{isotonization agents), buffers, dissolution promoters,
antiseptics, stabilizers and antioxidants, may be incorporated
as appropriate.
[0023] Since the compositions of the present invention

provide an anti-fatigue action as enhanced synergistically by



[ 0025] The conpositions of the present invention can also be utilized
as pharmaceutical conmpositions. In this case, the conpositions of the
present invention may be fornulated in dosage forns such as |iquids,
tabl ets, granules, powders, - 14 - capsules, dry syrups or pills,
and adm ni stered perorally; alternatively, they may be fornul ated as
an injection for admnistration. The node of adm nistration can be
chosen as appropriate for the pathol ogital condition, its progress,
and ot her conditions. [0026] (Anti-fatigue action and anti-fatigue
agents) incorPhsatdnposesanin-ofagshaeqnpesads andearachidemiclawid
useful as anti-fatigue agents in humans and non- hurman ani mal s. The

t er m " non-H@PEn CARPAENEGS . aEhel RRTharlson beefdidiggdang heakelr ##RdHh i s
a subject to_receive anti-fatigue treatnent. Especiallg t he

conposi t i $HEPaPEVAREATE o | FRRIARIGSICTaReRAtE, £p00E, asmefabtidiR y
animals. Lt isg es eciall¥ greferrediyo use tge aonposi%ions to
hurans. TREFEEPATTPRAUBEITET BITRAAA-L1OPE: 8F s TP8%Far APSHI Ffu PRI S
cattle, hqrse iLne, . s r )
ant | ng agggs robiete: PR SAR, (BrbesstofO0l Bhe  BEENNLE Hhugntion
hamster, GhGelst RRatelAtolPORPARLO e AHiMB LI askebohBobRaSOMSE, rat,

gui nea pig, beagle, mniature pig, rhesus nonkey, c¢rab-eating nonkey,
and ot her agalcRalsnliBahcad ecBadd asdnifbun@dsl eseabaRalife8Usd fhelsts ke
medi ci ne, biol ogy, agronony, pharnacy, etc. The anti-fatigue agents
of the preanghedisuent agnwallr asarhygidlogdesllyndusctiahahntomis, ( foelids
and | aboratory aninmals that perceive fatigue, and they are used with
parti cul afoadearcagaednhéahinsusg o2 FIOBHUI gandaguapptied FRSEU) s a
tenporary | owering of physical or mental performance that results
fronlcontPﬁ&E&lﬁngPcﬁﬁmﬁﬁF%ﬁ1QP|ﬂﬁy§P@QFPSFaﬁﬁﬁtaPtgt?%@%?neﬁRPds as

| oner ed performanc ns a dro |nf%ggsq%allt antity of a

physi cal @ GPendRBEFARERKi Y Hipadig Foaelsiasel B¥aPsaetiavht cprious

actions including the anti-fatigue action to the living body.
Also included in the category of the composition of the
present invention are foods that are characterized by having
the anti-fatigue action and which have a label attached
thereto indicating that they relieve the fatigue in the living
body or promote recovery from the fatigue.

[0024] The form of the foods and beverages that contain
sesamin-class compounds and arachidonic acid class compounds
is not limited in any particular way, and they may be
formulated in any desirable forms including, for example,
solid forms such as powdery., granular or tablet forms, liguid
forms such as solution, emulsion or dispersion forms, and
semisolid forms such as a paste form.

[0025] The compositions of the present invention can also
be utilized as pharmaceutical compositions. 1In this case, the
compositions of the present invention may be formulated in

dosage forms such as liquids, tablets, granules, powders,



- 15 - that the term"fatigue"” as used herein covers chronic fatigue
syndronme and death by overwork. [0028] The anti-fatigue agents of the
present invention are those agents which have an action for
attenuating the above-defined fatigue or achieving recovery fromit,
as specifically described by the follow ng effects: prolonging the

duration for which a noving or acting 51 e (including the brain)
keeps functioning, and suppressing the crease in fatigue-causing
substances given the sane anount of notion or action (inprovenent of
st anmi na awadpshdeeaséryf spoeys sir arighls),; aod admlihdsbered pectrally:
condition that the brain or nerves have cone to perceive fatigue

al t hough &lkg¥na§iveldct they Jtak he Spamulatgdt agi prdindgetiN®ERL ng
the recovery of the noving or acting site fromthe tired state to the
nor mal sté@é."nﬁﬁéﬁgfﬂ’ﬁloni § AW AIHIAE LRAELAT | S8R PHLRIER &F
with the anti-fatigue_agents of .the present inyention neans gener al
oyt ons 8AERORE P8 SAF cHhe ar e s Prnatt Pb (L aRgo SRy Ena
mal ai se (Lagsi-t HdghirsLight fever, lynph node dilation, muscle pain,

j oint pain, and psycﬁoneu?otic synptons, all being so prolonged as to

POt ent I al [ gob@yer T of gn Lot Andiadvtdrl a0kt Heeat g6é Cediyi dual

The anti-fatigue agents of the present invention are capa .
treating chronrgef abmpoiei By ¥ tHe prlekehtWohdentibeYatann i sl

t he various synptonms of chronic fatigue syndrome such that the

af fect ed esdautdufbtigudragmits tim thumanar eal aondhbumanm. aftbed s by The

overwork which is also to be treated with the anti-fatigue agents of

t he presefierinnVanntbwmam animalet' @scaisdidt herednh refevs dual anyvenimad

under too extreme fatigue to be capable of - 16 -
which is a subject to receive anti-fatigue treatment.
Especially, the compositions are used to industrial animals,
pets, and laboratory animals. It is especially preferred to
use the compositicons to humans. The term "industrial animals"”
refers to farm animals such as cattle, horse, swine, goat,
sheep, etc., as well as racehorses, hunting doges, etc.; the
term "pets" refers to dog, cat, marmoset, hamster, etc.: the
term "laboratory animals" refers to mouse, rat, guinea pig,
beagle, miniature pig, rhesus monkey, crab-eating monkey, and
other animals that are subjected to research in such fields as
medicine, biology, agronomy, pharmacy, etc. The anti-fatigue
agents of the present invention are used in humans, industrial
animals, pets and laboratory animals that perceive fatigue,
and they are used with particular advantage in humans.
[0027] 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



keepi ng physical vigor and yet they cannot fully perceive fatigue,
with the result that cerebrovascul ar di sease or cardi ac di sease

mani fests itself, causing the individuals to becone permanently
unable to work or bringing themto death. The anti-fatigue agents of
the present invention are capable of treating chronic fatigue
syndronme, whereby they can prevent deatﬂ from overwork. The
anti-fatigue action in the present inve ?ibn, or its effectiveness as
"anti-fatigue agents" can be verified by such a nmethod as neasuring

t he swi mMmitipt ithe itera Wdasighefreasi wsed|teayeite poveaisi chroadc. £attgue
t hat have been kept in an environnment such as water inmersion where

t hey are F¥EBSITOMeo aRgydeathioby Ye®fPHE- t ake a rest position so they
cannot have a physical or nmental rest are forced to swimunder a

wei ght | 0ddP028d" t hdher ARitdaFatipnei P 1Y ithe present; dBveRtioReare
for the se to have its nose finally subnmerged.in the water (and

| ncapanl o Hiow a8g e, vt Boer, PR ui h AEthBuediad EBecont i m
t he degre t heicr. fat lque i pce i S, 4 j el.fo

physi cal %?ﬁﬁghpgklpggigggsggﬁ gﬁt%ﬁéﬁ%ﬁ#éﬁégggﬁggr'tfggﬂ g&iné?ng
time as agliMed dai139akaEsE 684 NPy | fndV £4) IRA nlge S rakRst 2PE61 IR
the verification of resistance to fatigue, as exenplified by

preventi ontHy diRlait@bnoFoRhyRi6R! a sk g Nttt ihgt isgHe QindMi¥ding the
acconpanyi ng pains including nuscle pains, a sufficient increase in
body strengidint)o kexpendutibeibnimeg| caidisalpprdsaiisig ahe andreasatmance
of physical vigor in the tired nodel. [0030] The anti-fatigue agents

of the prd®drguencensiog hubstameesndyivamddie isameopmonhd efigestion hesm
wll not easily - 17 - get tired, and they are also effective in

achi evi ng a&deRe(}mPrENFPaRt €. STyIRA rﬂﬂ% ingaenFpc ofi Podriestrengthy) ;
physi cal fat%&gﬁ,aftﬁt having a nuscul ar e erciﬁg gs I, N sgorts, or
feel s a métht aCrgGe™ds PRE pRrEY: Y TG0 0L 21 BsRY SUEhVes have
cal cul ati t hey knhge i.-fatiqu t _of e_present.
avent  on e, d8eparter Bl Fxel e Mo Rl ¥ RoSIRY of' phofnd’ SPEL s
ant [ -fatl gue 3gegkcbeloed Wehki PLorile AP GedoliRtyCaE bhp PEVER Sk
fromgetting tiréd. IT the anti-ftfatigue agent is ingeste Before or
during spidting shikel $remPeRs eeitdd | MUY &cStthdl AdrmAS Jtheé! her
advantage, nental fatigue as well as diseases that acconpany it can

al so be pri@oantled bghrogest fagidie synidrdrat iwhiiehagentoobeatfegtddiwith
basis. [0031] The anti-fatigue agents of the present invention nay be
adm ni st ertidx potdrfbtygina ggenvsisoff cthes Hnedendi Agvenglodsmeand| gemgral
granul es, powders, capsules, dry syrups, pills and the |ike; they may
al so be ad¥RitSMEr EHChnagueYstenis ferlingse ofi yrarinesaplbippdness)

adm ni stration can be chosen as appro riate for _the pathol ogical

condi t 1 on 1% §a3Re5PeddaSShEadE her® iR toyRs. (6083 PPoBedt HEE R wo

preparati9@§clgn§aggqtggghggpégg' and psychoneurotic symptoms, all
being so prolonged as to potentially interfere with the daily
life of the affected individual. The anti-fatigue agents of
the present invention are capable of treating chronic fatigue
syndrome; in other words, they can palliate the various
symptoms of chronic fatigue syndrome such that the affected
individual is brought to the normal condition. Death by
overwork which is also to be treated with the anti-fatigue
agents of the present invention means such a condition of

individuals who are under too extreme fatigue to be capable of



sesam n-cl ass conpound(s) and the other containing the arachidonic
acid class conmpound(s), may be fornul ated separately and then
adm ni stered al nost sinultaneously or, alternatively, one preparation
may be first adm nistered and while its effect persists, the other
preparation is admnistered; in this way, an enhancenent of the
anti-fatigue action of sesamn-class camoounds as intended by the
present invention can be achieved. Hence, a kit conprising two - 18
- preparations, one containing sesam n-class conpound(s) and the
ot her conkgeping Bhagheabrvigaciand|veds therpoandet) fullky aexraivd uded
in the scope of the anti-fatigue agents of the present_invention.
EXAVPLES [F6833P¢nevhiRstit Taridt i(tHrti seqebrryasaular glisaase @& ai
by neans of h?e fQll owi ng exanpl.es, .to EMich the present_jnvention is
' no way SPFREGASLEEE5) 55 URRLE FSPPOIRT EFIR LN GHivaLs o
Arachi donp,g 46k dp AZRe PP U 21Y SEERMLE B M350 "B A% geatn.
The anti-fatigue agents of the present invention are capable
of treating chronic fatigue syndrome, whereby they can prevent
death from overwork. The anti-fatigue action in the present
invention, or its effectiveness as "anti-fatigue agents" can
be verified by such a method as measuring the swimming time in
a water immersion sleep deprivation 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 critical swimming time (i.e., the time
it takes for the mouse to have its nose finally submerged in
the water (and incapable of rising up to its surface again))
is measured to confirm the degree of their fatigue. Since
this is an animal model for physical or mental fatigue, an
extension of the critical swimming time as achieved by
administering it with the test substance means the
verification of resistance to fatigue, as exemplified by
prevention or relief of physical and/or mental fatigue or any
accompanying pains including muscle pains, a sufficient
increase in body strength to extend the time to total
exhaustion, and maintenance of physical vigor in the tired
model.

[0030] The anti-fatigue agents of the present invention

have the advantage that one who ingests them will not easily



A sesam n/ epi sesam n m xture (sesanm n:episesanmin = 5:5 in weight

rati o) was used as sesam n-cl ass conpounds under test, and SUNTGA
(registered trademark) 40S (oil or fat containing 48% arachi donic
acid) was used as arachi donic acid class conpounds. Note that SUNTGA
(registered trademark) 405 was produced by the nethod described in
Exanple 1 of JP 2003-48831 A. [0035] The ?nti -fatigue action was

eval uated by a water inmmersion sleep (':Ier ivation test. The eval uation
was conducted in accordance with the followi ng partial nodification
of the netdssd tdfrefanakd &hewl ar¢ NelsoRfifawid ve din, agb2eviag-tegovery
2003.) Bal b/c nale mce &5-week old) as test animals were purchased
from Japarfractatdgueandteohdi PeohetPeGi it edif OR¢i E6RAENE Physical
week, and the ani mals that ,havedg&own nornmal |y were subfgect ed to the

test. They WEdAFEEEIPPRIBI n? MUY SFEIF a5 dBnSBPBED: ©OF

consi sted Qof to 1 i nd d th ane average, body we t;
Che m ce. iibeibe o EReRY TR oS0 etV PR oD B B IR cRR LA suen
19 - the Z- I Lhg i i - a, i
for | abor éilt?s o\r/‘\{/\aqgr?itir?gﬁgh( AFRE B%éj%fﬂg‘elgegnt aem%rengzslt %%Sigﬁ%tgg‘?ﬁgs&m%%%
wWith test f&@%mnqa%eh@iaﬁwatﬁeé&%r v thiev €alktRgub Nt akephépdi el Hd
in Table bel ow. Thereafter, eight out of the nine test groups
(groups 2 the dntisratdgabgagéetl wsf ovasd eforkIRY SIr0BpYFOUNG, ULKEF can be
stress from sl eep deprivation, which were kept in breedi ng cages, not
on paper @reyenied fmomapetbimg {23C) Sifpplhiecchnttd-fatigod afert nig
t hereby depriving the mce of sleep. During sleep deprivation under
i mrer si on ingegdedr befpgenPEcdvking faRprtHa St ditddsdedpectedrto improve
| aboratory animals (AIN-93G of Oriental Yeast Co., Ltd.) and the
ani mal s i FYAME&-gr B5pe FuFbhes advantBgeye Mentsdc FBEYI3E NP Hi 4t Ll &P
with the ove-des%gi rb'ed ar achi doni c__aci (1 cog)t ai ni ng glé or fat as

e "of 5 v

di ssol ved 917 %65 PEFAERTHont & G £GP0 05s PREY Y | IR 9
in water) ,tlgl\é_{n%;lgqs_fggggggi St icn_l 1} ug_a\gerbss?gr_ﬁ nistered orally

wi th the above-descri sesam n/epi sesamn mxture as dissolved in
olive oil (9833M n- 8hasancOrPAHKL QY theRlis YRACHrETBRE Si®fedtion may
water); the oral adm nistration was perforned for two days on a

one- dose- aedaymiinsisterélr perGraLIPs irPrRiHiDué Forfy WREBudIng N Sherdad,
orally, again for two days on a one-dose-a-day basis, with the
above- desdabledsar grhnddesc pewdemwnicapsulgsqi Arygr sfavpsandgpihes and
above-descri bed sesam n/ episesamn mxture as dissolved in olive oil
(arachi doithe adka:+tBe¥ansn-213e e adsduig tgredpinkspeh upokgrm as
imrersion in water). The control r_ou,pt& roup 2) was adm ni stered
oral |y wi tfI6ctdens; Fheheds ofi g %ﬁ’-@gr Gap 8% WReSKRMATin a
breedi ng cage where paper, chips re .laid do .as the animals were
adm ni st eFERTOPTGte’ EBF oFH 13 HO YRR L P Adr 1PRe HEpPToReeS . and
one- dose- ayHay ggﬁﬁté&%_ﬁal |y kept control group). The doses of

sesam n-cl ass conpounds and arachi donic acid as admnistered to the
respectivqogseyps difi A8sSHe@P ARPPreYdrait iBREer chAMBESt&hiny Viier
are shown in Table 1. The values indicated in Table 1 for the anount
of arachi desamiactilasdntomsdend(ds aramdahed oahetrheodbainbiig tite:

adm ni stered arachi donic acid containing oil or fat as calculated for
ar achi doniagagbiidoniheagif yebagmrcanpeuadds )of megshei icrhatatednpounds

were cal cul ated as the_sum of sesam n and epi sesam n,
separately and then administered almost simultaneously or,

alternatively, one preparation may be first administered and
while its effect persists, the other preparation is
administered; in this way, an enhancement of the anti-fatigue
action of sesamin-class compounds as intended by the present

invention can be achieved. Hence, a kit comprising two



[ 0036] After two days of keeping under immersion in water or normnal
keepi ng, each nouse was fitted with a weight at the tail which
corresponded to 8% of its body weight, and was allowed to swmin a
water tank of 18 cmthat was filled with water to a depth of 30 cm
the time it took for each nouse to have its nose finally submerged in
the water (until it would not rise up g the surface again) was
neasured as the critical swmmng tine” " The critical swming tinme of
the mce in the groups kept under imrersion in water (under stress
f rom deprpxepdmatiging| emg) cpasaihdng esesamin tdhas picoampoumdds )i andhthe
normal |y kept group. The degree by which the admi nistration of the
t est sanp?PEey HFWRIFIIUNT 2ZFSCHLA0BES AT H FIRTS ARRARGS ) codBdalso
suppress tmaéﬁgatenin of the critical swinmng tine was neasured to
oval uate 1RCMIART -Hh(u 6088 B Shet FRtl ch K A2Ente 887 ERe. 51 -
1] (Cont). Nor lj!rXi Iﬁg&t} control group Control group kept under

rac
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EXAMPLES
[0033] The present invention is described in greater detail

by means of the following examples, to which the present
invention is in no way limited.
[0034] Example 1: Anti-Fatigue Effect From Arachidonic
Acid Class Compounds and Sesamin-Class Compounds

A sesamin/episesamin mixture (sesamin:episesamin = 5:5 in
weight ratio) was used as sesamin-class compounds under test,
and SUNTGA (registered trademark) 40S (oil or fat containing
48% arachidonic acid) was used as arachidonic acid class
compounds. Note that SUNTGA (registered trademark) 40S was
produced by the method described in Example 1 of JP 2003-48831
A,
[0035] The anti-fatigue action was evaluated by a water
immersion sleep deprivation test. The evaluation was
conducted in accordance with the following partial
modification of the method of Tanaka et al. (Neuroscience,
Let. 352, 159-162, 2003.) Balb/c male mice (5-week old) as
test animals were purchased from Japan SLC, Inc. and
conditioned in a test environment for a week, and the animals
that have grown normally were subjected to the test. They
were divided into nine groups such that each group consisted
of 3 to 10 animals and had the same average body weight; the

mice in the respective groups were kept for two weeks. During



kept under imersion in water Arachidonic acid group kept under

I mersion in water Arachidonic acid group kept under imersion in

wat er Sesam n-cl ass conpound group kept under imersion in water

Arachi donic acid + sesam n-cl ass conpound (4:1) group kept under

i rmersion in water Arachidonic acid + sesam n-class conmpound (8:1)

group kept under imrersion in water A{af i donic acid + sesami n-class

conpound (16:1) group kept under immerston in water Aive oil dive

oil Arachidonic acid in 224 ng/ kg/ day + sesam n-class conpounds in 56

ny/ kg/ day thien 2ofweed brkpding period, the mice were fed a standard diet
for laboratory animals (AIN-93G of Oriental Yeast Co., Ltd.)
as mixed with test substances in amounts that would give the
intakes indicated in Table 1 below. Thereafter, eight out of
the nine test groups (groups 2 to 9) were designated as water
immersion groups under stress from sleep deprivation, which
were Kkept in breeding cages, not on paper chips but in tap
water (23 °C) supplied to a depth of 7 mm, thereby depriving
the mice of sleep. During sleep deprivation under immersion
in water, the mice were fed the standard diet for laboratory
animals (AIN-93G of Oriental Yeast Co., Ltd.) and the animals
in three groups (groups 3 to 5) were forcibly administered
with the above-described arachidonic acid containing oil or
fat as dissolved in olive o¢il (arachidonic acid groups kept
under immersion in water), whereas the animals in group 6 were
administered orally with the above-described
sesamin/episesamin mixture as dissolved in olive oil
(sesamin-class compound group kept under immersion in water):
the oral administration was performed for twoc days on a
one-dose-a-day basis. Three groups (groups 7 tc 9) were
administered orally, again for two days on a one-dose-a-day
basis, with the above-described arachidcnic acid containing
0il or fat and the above-described sesamin/episesamin mixture
as dissolved in olive o0il (arachidonic acid + sesamin-class
compound groups kept under immersion in water)}. The control
group (group 2) was administered orally with olive ocil. The

remaining group (group 1) was kept in a breeding cage where

paper chips were laid down, as the animals were administered



Arachi donic acid in 448 ng/ kg/ day + sesam n-class conpounds in 56
ng/ kg/day (in olive oil) Arachidonic acid in 896 ng/kg/day +

sesam n-cl ass conpounds in 56 ng/kg/day (in olive oil) The
results are shown in FIG 1 (wherein ** represents significant
differences at a risk factor of less than 1%in a Student's t-test).
As is clear of the control group kept_u%ie_r significantly shorter
than that fromFIG 1, the swmmng tine imersion in water was

orally with olive oil for two days on a one-dose-a-day basis
(normally kept control group). The doses of sesamin-class
compounds and arachidonic acid as administered to the
respective groups during sleep deprivation under immersion in
water are shown in Table 1. The values indicated@ in Table 1
for the amount of arachidonic acid administered are based on
the dose of the administered arachidonic acid containing oil
or fat as calculated for arachidonic acid; the values for the
dose of sesamin-class compounds were calculated as the sum of
sesamin and episesamin.

[0036] After two days of keeping under immersion in water
or normal keeping, each mouse was fitted with a weight at the
tail which corresponded to 8% of its body weight, and was
allowed to swim in a water tank of 18 cmg that was filled with
water to a depth of 30 cm; the time it took for each mouse to
have its nose finally submerged in the water (until it would
not rise up to the surface again) was measured as the critical
swimming time. The critical swimming time of the mice in the
groups kKept under immersion in water {(under stress from
deprivation of sleep) was shorter than that of the mice in the
normally kept group. The degree by which the administration
of the test samples (arachidonic acid + sesamin-class
compounds) could suppress the shortening of the critical
swimming time was measured to evaluate the anti-fatigue action
of the test samples.

[0037]



of the normally kept control - 22 - the shortening of the sw mm ng
time was observed in all groups that were adm nistered with only
arachi donic acid as the test sanple in 224 ng/kg to 896 ng/kg and in
the group that was adnministered with only sesam n-cl ass conpounds as
the test sanple in 56 ng/kg. In the groups admi nistered with

arachi donic acid and sesam n-class conppynds sinultaneously in

conbi nation, no effectiveness was observed for suppressing the
shortening of the swimming tinme when the ratio of arachidonic acid to
sesami n- cllfadleoddounds was 4:1, but a strong effect for suppressing
the shortening of the sw mm i me was observed at ratios of 8:1 and

t
16: 1, thuSrQWRr1¢ yﬁcr?gt)N?&“g@nﬁggb?%ﬁrpkﬂrg%ag@@r@nt of the anti-fatigue

action. [0038 l,e,2: Formul ations [Forjul gtion 1: Preparation of
Capsul es] %%UFJ‘F’X%'HE‘%'%“’E% oduct of Ni ttaE)@léo tin, Inc.) and glycerol
as a food additivy rporation) were mxed at a

wei ght ratio of 1%8{%&(#%%8{0% e?tgpwas added to the m xture and by

di ssol vi ngybip &t £BBREGHICAGd §R0FE Of 50 tQablldénic Aidf! Db

havi ng a virs"(l';bosi ty of 2000 c% wgs pr epar ed.al I'n tl%iclnext snEbe/iEod? 3 W%

of SUNTGA(r egi st exepeluhderh@nirsion ifistet SUNTERYivE bWl TED. ), 3 wt % of
a-tocopherol, and 14 wt % of wheat germoil were mxed intimately,

fol | owed IByoupddli tArachiddniclacid giolifp of sesani Araehidbricdiseinuastmgikd/day ng t o
prepare contents 1. In a separate step, 28 wt % of SUNTGA(regi stered

trademark) 405 ( SERTOREr IMMersiBDin watgr wt % (ifolixe oticopherol , and 69 wt %
of wheat germoil were mxed intimately, followed Qti)% addition of 1.4
W % of seSEPHAP anfashiBANGRAGEOYR| rri ng t oMBeigRNicacihtBoRmg/kg/day

kept under immersion in water (in olive oil)

Group 6 Sesamin-class compound group  Sesamin in 56 mg/kg/day (in olive oil)

kept under immersion in water

Group 7  Arachidonic acid + sesamin-class  Arachidonic acid in 224 mg/kg/day
compound {4:1) group + sesamin-class compounds in 56
kept under immersion in water mg/kg/day (in olive oil)

Group 8 Arachidonic acid + sesamin-class  Arachidonic acid in 448 mg/kg/day
compound (8:1) group + sesamin-class compounds in 56
kept under immersion in water mg/kg/day (in olive oil)

Group 9  Arachidonic acid + sesamin-class  Arachidonic acid in 836 mg/kg/day

compound (16:1) group

kept under immersion in water

+ sesamin-class compounds in 56

mg/kg/day (in olive oil)

The results are shown in FIG. 1 (wherein #** represents
significant differences at a risk factor of less than 1% in a
Student's t-test). As is clear from FIG. 1, the swimming time
of the control group kept under immersion in water was
significantly shorter than that of the normally kept control

group. On the other hand, the effectiveness in suppressing



2. Using the thus prepared gelatin coat and two kinds of - 23 -
contents, capsule nolding and drying were perfornmed in the usual
manner to produce soft capsul es each containing 180 ng of the fill.
Each of the soft capsules was suitable for oral ingestion.

[ Formul ation 2: Use in Juice] SUNTCGA(regi stered trademark) 25S
(SUNTORY LIMTED. ), vitamn E oil, sesyyn, and soybean lecithin
(Tsuji Gl MII Co., Ltd.) were mxed at a weight ratio of
8:0.9:0.1:1 and the m xture was dispersed in water uniformy to
prepare atPPpSRBRECRIRGRSi e SHEMINGoSdRE WRSpRPSPHYL G fide dTOHPS
orange juice, carbonated water, cqffee_beverage, nm |k, soybe m | k
or T Set anEBeF; RES it SERraA A O BT OO afRn e AFEL e dEs e
prepare t ogja es, i are .t ds.or verages of
Phe pr oscETBRoere: 52 BT Chiod masoneshdoots S, eh8oE ln SR P45
for oral LRgesisPlred with ofdvAsMBamin-class compounds as the test

sample in 56 mg/kg. In the groups administered with
arachidonic acid and sesamin-class compounds simultaneocusly in
combination, no effectiveness was observed for suppressing the
shortening of the swimming time when the ratio of arachidonic
acid to sesamin-class compounds was 4:1, but a strong effect
for suppressing the shortening of the swimming time was
observed at ratios of 8:1 and 16:1, thus verifying the
synergistic enhancement of the anti-fatigue action.
[0038] Example 2: Formulations
[Formulation 1: Preparation of Capsules]

Gelatin (product of Nitta Gelatin, Inc.) and glycerol as
a food additive (product of Kao Corporation) were mixed at a
weight ratio of 100:35; then, water was added to the mixture
and by dissolving in a temperature range of 50 to 60 °C, a
gelatin coat having a viscosity of 2000 ¢p was prepared. 1In
the next step, 83 wt%¥ of SUNTGA(registered trademark) 408
(SUNTORY LIMITED.), 3 wt% of a-tocopherocl, and 14 wt%¥ of wheat
germ oil were mixed intimately, followed by addition of
1.4 wt? of sesamin and subsequent stirring to prepare contents
1. In a separate step, 28 wt% of SUNTGA(registered trademark)
40S (SUNTORY LIMITED.), 3 wt% of «a-tocopherol, and 69 wt% of
wheat germ o0il were mixed intimately, followed by addition of
1.4 wt¥ of sesamin and subsequent stirring to prepare contents

2. Using the thus prepared gelatin cecat and two kinds of



1. A conposition containing at | east one sesam n-class conpound and
at | east one arachidonic acid class conpound, wherein the total

wei ght of the arachidonic acid class conpound as cal cul ated for
arachidonic acid is at least 8 relative to the total weight of the
sesam n-cl ass conmpound which is taken as unity. 2. The conposition
according to claim1, wherein the total,gontent of the sesam n-class
conpound is at least 1% of the total weight of the conposition. 3.
The conposition according to claim1 or 2, wherein the sesam n-cl ass
compound F8NEEBERI nCapprtedeghdindangd fryingewerer perforned e the
conposi tion according to any one of clains_1 to 3, wherein the

ar achi donP&uadi §agpg st‘?;o?ﬁ%iﬂﬁf iSOTE: SERPUSRF cCAER dCPREA L 1&g

or a conpound, whi.ch. has_ar,achi doni c id_as constituent fat aci g,
The " compoffa CREVERY: ar RTHIGH AR £atis cabealef | Pab Tt ToRRAF oy ore
bei ng an ghggggkogster of arachidonic acid or a triglyceride, a
phospholipid or~a glycolipid, the constituent fatty acids of which

are all oqFggﬁgigtgggp9§655éﬁinag@-ngonic acid. 5. The conposition
f 0

according to any one of clainms 1t , Which is for oral use. 6. The

conposi ti on acsoNtGAQréPisHBred e raliemhak)s2bst psONTAWY oty M1SrED ,f)Qod or

a beverage. 7. An anti-fatigue agent containing at |east one

sesanm ncl gsgamdpPusill AnsksdmilngashdoseyaeanhidentRimciThwjia®g 1l Midd -
Co., Ltd.) were mixed at a weight ratio of 8:0.9:0.1:1 and the
mixture was dispersed in water uniformly to prepare a liposome
dispersion. The liposome dispersion was added to orange
Jjuice, carbonated water, coffee beverage, milk, soybean milk
or instant thick soup in one-hundredth the volume of these
bases to prepare the associated beverages, which are the foods

or beverages of the present invention. All of these foods or

beverage were suitable for oral ingestion.



conmpound as the active ingredients. 8. Use of a conposition containing
at | east one sesam n-cl ass conpound and at | east one arachidonic acid
cl ass conpound for producing an anti-fatigue agent.

- 24 -

CLAIMS

1. A composition containing at least one sesamin-class
compound and at least one arachidonic acid class compound,
wherein the total weight of the arachidonic acid class
compound as calculated for arachidonic acid is at least 8
relative to the total weight of the sesamin-class compound
which is taken as unity.

2. The composition according to c¢laim 1, wherein the total
content of the sesamin-class compound is at least 1% of the
total weight of the composition.

3. The composition according to claim 1 or 2, wherein the
sesamin-class compound is sesamin, episesamin, or a mixture
thereof.

4, The composition according to any one of claims 1 to 3,
wherein the arachidonic acid class compound is arachidonic
acid in a free state or a compound which has arachidonic acid
as a constituent fatty acid, the compound having arachidonic
acid as a constituent fatty acid being an alcohol ester of
arachidonic acid or a triglyceride, a phospholipid or a
glycolipid, the constituent fatty acids of which are all or
partly composed of arachidonic acid.

5. The composition according to any one of claims 1 to 4,
which is for oral use,.

6. The composition according to any one of claims 1 to 5,
which is a food or a beverage.

7. An anti-fatique agent containing at least one sesamin-

class compound and at least one arachidonic acid class



- 25 -

compound as the active ingredients.
B. Use of a composition containing at least one

sesamin-class compound and at least one arachidonic acid class

compound for producing an anti-fatigue agent.



