- 1 - SPECI FI CATI ON COVPCOSI Tl ONS | NCORPORATI NG SESAM N- CLASS
COVPOUNDS AND VI TAM N Bl CLASS COMPOUNDS TECHNI CAL FI ELD [ 0001] The
present invention relates to conpositions that incorporate

sesam n-cl ass conpounds and vitam n Bl class conpounds in order to
enhance the physiol ogical activating effects of sesam n-cl ass
conpounds, nore particularly their anti-fatigue action. The present
invention also relates to anti-fatigue &gents containing

sesam n-cl ass conpounds and vitam n Bl class conpounds as the active
i ngredi ents. BACKGROUND ART [ 00025PatIpDeATEONM quantitative or
qualitative decrease in the capacity for work and the efficiency of
acconpl i shnent COMPOSETIONS f INCORPARMIIING SESAMNINaACLASS | COMBQUNIIS O
acconpani ed by perceived feelings of fatigue including those of

| assi tude, disconfort andANRakKHBAMIN TEheClAHECECOMPRUNRS ons and t he
feelings of fatigue may occasionally occur sinultaneously but they
al so occur with tine |lags or even independently. Such physi ol ogi cal

fatigue i I ieved by rest to restore the initial nornal
Tt A

state and IBst for | ong. According to "A Survey on Public
Perceptio al th' e e Prj ister's f.i

To85. over o8B or 11 SRS IrbépkatackalErdeat S g OB, o,
of those WHEFOOPL @A Nesk i nf-31iaQ4e coRbuhBetand NEi fanfidl iEJUE1ASs
relieved by a night's sleep.” However, this pattern i1s changing in
recent yeabfipodd®rih Nrder e conaeerl ehagplipdisRSfRILN atRiTattiag by
- 2 - the fatigue survey study group of the Health and Wl fare

M nistry epfd®e9,of heqamipordliages ebmpbhendeppherevipamercagiardyg takigue
remai ned unchanged and accounted for about 60% but then as nuch as
60% of t haselptaplauevaddtiogpor The puehent imventigredliser nedageshén
six nmonths. Thus, in the 14 years from 1985 to 1999, nore people
becane af PRFEtEYLIFIN AFRGH Copdeighed FRsMBIR i HPSF QoAPgenGs eRe

nature of fatigu npatent Literature 1). Nore recentl a di sorder

Cal Lea - cktbamEh By £Oa8ssGhaponbdt h) the e tiolar nGFeaYE bk ar o

presentingaéﬁﬁﬂgﬁﬁyqﬁwgs bi g social problens. However, the causes of
|

fatigue an s nechani smare of great variety and in spite of the

work bei ngoGeRHUCt St Ik LeRRRRENREE1yE Nor YA ARG bR REase 1n

fatigue is yet ' to be seen and there have been e

defini tivenaetheulsiel fddrealdrkdadd RPhevertiderdd} i erdcdnpad slinggases
i ncludi ng chronic fatigue syndrome and death by overwork. [0003] Most
recently, tsat ceedwelk "fardn o doidjlg snbméataksdctihaityhawdsa accompanied
fatigue-relieving action or an action for pronoting the restoration
of the nobwabexcaeitwed Mfywlfingsges Aatéghechnelpbimaedhoser ofxdagsdtude,
certain kinds of am no acid conpositions_(Patent Literature 1),

L-carni ti A2SePREINS(ang weakpegfed 3P9e5?¢%&%§(#%ﬁ%§ﬂ9“@i?@ﬂaFGPe 2),
hawt horn extracts gg nt Literature 35 aﬂgythe i ke hqée been b
report ed ?%e & 1R G¥h OFRRPERBTHYY 95 ST taggeershy but

nu”itionB’Zéjﬁg%%‘i 3 iv}iit?ln%i%“ié{;@i&g & riq{.(fet?%ﬁh: nigye begmy

shown to _ r the purpose of furnishing n I'on“when one
has | ost phesioResivcal raRdighedis, ubh1 8yl fovd® X HeGitS@oOkedtosdCh

times that one is tired
the initial normal state and it will not last for long.
According to "A Survey on Public Perception of Health"
conducted by the Prime Minister's Office in 1985, over 60% of
the people surveyed complained of fatigue but 70% of those who
complained of fatigue said that "their fatigue is relieved by

a night's sleep."” However, this pattern is changing in recent

years. According to the epidemioclogical research conducted by



- 3 - (Patent Literature 4). [0004] As regards sesam n-cl ass conpounds
(hereinafter used as the collective termfor sesamn and its anal ogs;
sesam n anal ogs nmay be exenplified by espisesamn, as well as
sesam n, sesam nol, episesaninol, sesanolin, and the |ike),
experiments with purified sesam n-class conmpounds have led to the
reporting of various actions including the action of inhibiting the
nmet abol i sm of chol esterol and bile actdin the intestines (Patent
Literature 5), the action of alleviating the synptons of w thdrawal
from al cobré pdtigincaarvieyt @xuagt gpoup Paf ettie LHdarid wnd @kl rhlre
action of inproving hepatic functions (Patent Literature 7), the
action ofMimistwy igt lfid9.zdheoproponijbh yofinged (mesipded fvhiot peacedyed
(Patent Literature 8), the action of inhibiting A5-desaturase (Patent
Li t er at ur fatigue remgiriesh upchangpledninacevertrhPabent EPfebPiture
10), the action of inducin% apoEtosis I n human | eukem c cells gPatent
Li t er at ur BRGR)as (el &g §93:PEs GRPPESRERRLE HEe Tk RERANF& A &CohBYEI fRbR

f melatopjn (Patent Literature 12 d t.ongni
Cequlati nG-BEL| B (IR PaFabarEnds) Apafori (A4 4FE7S. £5pm

HO9- 12447 P [ tur . - 2ak.e Lterature
3: JP 1405?%3%516%935 tgﬁ{‘ﬁ?’?@?é?u}lg%@%%£ﬁ§? Ehﬁg?géﬁt
Literat urgapigud, RHdEMathag 318RG84e Poh e Ld1A Wie fatilYRePat ent
No. 4427694 Patent Literature 7: JP Patent No. 3075358 Patent

Li t er at ur enSnpattentd Lli-t462406eA1)- 4Morfat&ddniiy cradldiserQer d¢R1Pagent

No. 3070611 Patent Literature 10: JP 2003-183172 A
"chronic fatigue syndrome (CFS)" and death by overwork are
presenting themselves as big social problems. However, the
causes of fatigue and ifts mechanism are of great variety and
in spite of the work being conducted by many researchers, the
entire picture of fatigue is yet to be seen and there have
been established no definitive methods of treating or
preventing fatigue-caused diseases including chronic fatigue
syndrome and death by overwork.
[0003] Most recently, so-called "anti-fatigue substances™
that have a fatigue-relieving action or an action for
promoting the restoration of the normal state from fatigue
have been reported. For example, certain kinds of amino acid
compositions {(Patent Literature 1), L-carnitine and
histidine-related dipeptides (Patent Literature 2), hawthorn
extracts (Patent Literature 3) and the like have been reported
to have a body strength increasing action. In addition,
nutrition support compositions containing ascorbic acid have
been shown to be useful for the purpose of furnishing

nutrition when one has lost their body strength due, for

example, to exercise or at such times that one is tired



Patent Literature 11: JP 2001-151676 A Patent Literature 12: JP
2000- 143546 A Patent Literature 13: WD 2004-105749 Nonpat ent
Literature 1: H roh no kagaku (Sci ence of Fatigue) (9. Hiroh kaifuku
jyohoh (I nformation on Recovery from Fati gue); 2001, Kodansha

DI SCLOSURE OF THE | NVENTI ON

(Patent Literature 4).
[0004] As regards sesamin-class compounds (hereinafter used
as the collective term for sesamin and its analogs; sesamin
analogs may be exemplified by espisesamin, as well as sesamin,
sesaminol, episesaminol, sesamolin, and the like), experiments
with purified sesamin-class compounds have led to the
reporting of various actions including the action of
inhibiting the metabolism of cholesterol and bile acid in the
intestines (Patent Literature 5), the action of alleviating
the symptoms of withdrawal from alcohol or tobacco
intoxication (Patent Literature 6), the action of improving
hepatic functions (Patent Literature 7), the action of in vivo
stabilization of highly unsaturated fatty acids (Patent
Literature 8), the action of inhibiting AS5-desaturase (Patent
Literature 9), the action of suppressing migraine (Patent
Literature 10), the action of inducing apoptosis in human
leukemic cells (Patent Literature 1l1l), the action of
suppressing the oxidative decomposition of melatonin (Patent
Literature 12), and an autonomic nerve regulating action
{Patent Literature 13).

Patent Literature 1: JP H09-124473 A

Patent Literature 2: JP 2001-046021 A

Patent Literature 3: JP H08-47381 A

Patent Literature 4: JP H06-327435 A

Patent Literature 5: JP Patent No. 3183664

Patent Literature 6: US Patent No. 4427694

Patent Literature 7: JP Patent No. 3075358

Patent Literature 8: JP H1l1-269456 A



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005] As descri bed above,
vari ous physiologically activating effects have been reported for
sesam n-cl ass conpounds but there are very few reports on substances
that can be used in conbination with sesam n-class conpounds to
enhance their physiol ogical activating effects. [0006] An object,
therefore, of the present invention is to provide sesam n-cl ass
conmpound i ncor por ating conpositions vi th enhanced physi ol ogi cal
activating effects. Another object of the present invention is to
provi de agent s Hatenig Lhitghaphysi 9 app dtaad iNoat i3ngoeiifiect s t hat
contai n sesam n-cl ass conpounds as the active ingredient. MEANS OF
SOLVI NG THE PRCBItENE LOO6FRpTheepl@sefR 30DB1i831F2cédnduct ed i1 ntensive
studi es on the physiol ogical activating effects of sesam n and
al ready found tHedeninlitezafgte bkt iBhs2QGid 546760 of relieving
fatigue and the action of grormti ng recovery fromfatigue) could be
obt ai ned by or &12teRfeltteRabrreekanidt 2R PridSdfht A nvent or s
continued their, int ni.eséudie _aqﬂ?if dtgt in - 5 -
conposi tions i FEG=3 rztli Rg ‘égﬁnf%'-c S%O&bg%ﬁﬁ 3&83 (which refers to
sesam n and It $.203l0d$: 1 $ESAMN-&NA Q85 G ﬁ‘aoe&%g%hfkggi@%{ e 9f
epi sesam n, sesantn, sesam nol, ‘epi sesamnol,” sesanol i'n,” and tfie
like) andpyiigidn @, @i2eh KQFRPOKRISyoldle ARRERMIRALNOBAIRecovery
anti-fatigue actions of sesam n I ncreased markedly beyond the range
that was predird@alhe )f;r coothekaganems of sesam n-cl ass conpounds
al one and those of vitam n Bl class conpounds al one; the present
i nvent i orDISCLOSIRE aFCc MHEl INMBENTDONt he basis of this finding.
[ 0008] Thus, the present invention relates to the followng: 1. A
conposi t i DRORLFRET J6 BB SGLYED| BEsTHRHnNENGEERIAM- cl ass conpound and at
| east one vitam n Bl cl ass conpound, wherein the total anpunt of the
sesani n- cl #4325 konpitndesrEdPpdr ab e i svariqusa P ysdedrIifalist al
wei ght of _the conposition. 2. The conpositi as described in 1
above, WHETGHATHE SELRATH- BRLESORTRPOHRE t4 dodatRarePr SLaSHi n, or
a nlxtureb3$5géﬁaé but there are very few reports on substances that
can be used in combination with sesamin-class compounds to
enhance their physiological activating effects.
[0006] An object, therefore, of the present invention is to
provide sesamin-class compound incorporating compositions with
enhanced physiological activating effects. Another object of
the present invention is to provide agents having high
physiological activating effects that contain sesamin-class
compounds as the active ingredient.
MEANS OF SOLVING THE PROBLEMS
[0007] The present inventors conducted intensive studies on
the physiological activating effects of sesamin and already
found that anti-fatigue actions (the action of relieving
fatigue and the action of promoting recovery from fatigue)
could be obtained by oral ingestion of sesamin. The present

inventors continued their intensive studies and found that in



3. The conposition as described in 1 or 2 above, wherein the vitamn’
Bl class conpound is at |east one nenber selected fromthe group
consisting of thiamn, thiam ne disulfide, benfotiamn, fursultiamn,
bi sbentiam n, dicetiamn, thiam ne ethyl disulfide, thiam ne propyl
disulfide, and salts thereof. 4. The conposition as described in any
one of 1 to 3 above, wherein the total anmount of the vitamn Bl class
conpound incorporated i s between 0.001 %artd 20% of the total weight of
the conposition. 5. The conposition as described in any one of 1 to
4 above, compositiun intofpbratshgusesamin-dies L @gmpduhiden (®Bich
described in any one of 1 to 5 above, which is a food or a beverage.
7. A beveraferedd @esiengnagnleats amel ogsargasanias anagdwgesuadeand at

| east one vitam n HL class conpound, wherein the total content of the
sesamni n- c¢XepEidiissu Y iePiseeamin of sesrMiby defp@inell episepaninehd
the total content of the vitamn Bl class conpound in 100 nL_of the
bever age $eSamelim.o@ngy theglikg) ;and - ¥hEamife BigEheSE oRPBPOHIMIF atthe

| east one_sesam n-cl ass, conpo nﬁ.and at, ] east_one vitam,n Bl class
compound RVRIUIDEY ARFaarahtdie FLIGHE G ISP RuEPSRERTods

descr | be%é:(E}(eBd %‘é%-@n‘ﬁ{‘étggoﬁn&gtﬁé ﬁ%%%%xoerdj{%rt%ﬁ%t eRgmCPAONI C

fatigue syndro a~conpos containing at |east one

sesam N- Ch@sfo O OWRL a0 - 81 ab828bmeb\endd tAHe BhaChasseCORPRLALT LT
produci ng an anti-fatigue agent. 11. A nethod of preventing or

treating @ falisguecrpBdhds OMmondy Ghhet PHseneS ia¢8h 0L 6h Sfidd bekn
conposition containing at |east one sesam n-class conpound and at

| east oneaccdrepiiishel onhatbecbapbsnalf tithis silddatg.i n need. ADVANTACGES
OF THE | NVENTI ON [ 0009] Conposi tions incorporating sesam n-cl ass
conpounds{ @B Vi t afihusBl tokaptegenpolnrnEntbian sed@tgisstiocdheéy enhanced
in their anti-fatigue actions (recovery fromfatigue, relieving
fatigue, EMHLG#AG:tional fortification) beyond the range that is
predi ctabl e fromthe sesanin-class,_gconpou nd vitamn, Bl glass

I ds .
conpounds™ t dkFPREF N ERa PGOTRPT AL T %g{ﬂ Sh PR PREDOAPESTET ons

have OUtSégﬁEgJthyyd h&aﬁhgg% gﬁé'&i%ﬁmin B; class compound, wherein

the total amount of the sesamin-class compound incorporated is
at least 1% of the total weight of the composition.

2. The composition as described in 1 above, wherein the
sesamin-class compound is sesamin, episesamin, or a mixture
thereof.

3. The composition as described in 1 or 2 above, wherein the
vitamin B; class compound is at least one member selected from
the group consisting of thiamin, thiamine disulfide,
benfotiamin, fursultiamin, bisbentiamin, dicetiamin, thiamine
ethyl disulfide, thiamine propyl disulfide, and salts thereof.
4. The composition as described in any one of 1 to 3 above,
wherein the total amount of the vitamin B; class compound
incorporated is between 0.001 and 20% of the total weight of
the composition.

5. The composition as described in any one of 1 to 4 above,



- 7 - [0010] The anti-fatigue agents of the present invention have
remar kabl e actions for relieving fatigue and pronoting recovery from
fatigue and, what is nore, they are safe not only in humans but al so
i n non-hunman ani mal s and can hence be adm ni stered conti nuously.
Therefore, the anti-fatigue agents of the present invention are

wi dely applicable as pharnmaceutical conpositions including

physi ol ogi cally functional foods. BRIEF DESCRI PTI ON OF THE DRAW NGS
[0011]FIG 1 shows critical swimming tinmes for a normally kept group
(control ghoew)is arey @Halkeple.i mersed in water (conparative group
1), a group of mce kept inmmersed in water under adm nistration with
50 ng/ kg 6f TheidampaosiBlion assdesnpbdbed {mworparatd weE gr aop 52pboee,
group of mce kept imersed in water under admi nistration with 50
ng/ kg of ¥kieli s A fwd oypaubdyefageaparati ve group 3), and a group
of mice kept_imersed in water under_ administration with 50 ng/ kg of
the vitanf n BiPeyerage Spd@dadiagdabolegf kPrl Fefemesstasscraggound

d 1), . FI G h i tical i pm i
compound, est LR e vesamiFLS: S Patihrc Rt B A
nater (Compar il vse WiliBetlnid 15248 SlnfliEa KGPY JdTHR! 320k Vel er

under admnistration w t of "a amn ss “conpound

(conpar at h¥ee SEWR S B 9loRuR obnfi £fe kf-‘cf’éai BESseE Ok Wabeyi vagden

adm nistration wth 10 ng/ kg of sesam n-cl ass conpounds (conparative

group 6),BA la@EP colpblfi@ k8Piod MBI dHe vadbehghndsr 1 aeli NG that | on
with 5 ng/kg of the vitam n Bl class conpound ang 10 ng/ kg of the

sesam n- c§ askn cCaifiofatigue dgent(teftadiing &) ,ledyt @n@r edpaminAtless
kept imersed in water under adm nistration with 10 ng/ kg of the
vitam n Blonpawsi ambaindeasd¢ ¢0enylikgnid Bhelsgsaspmpebhad sagoripounds
(test group 3); FIG 3 shows critical swmmng tines for a

normal |y febtveyringreddsmtsel group 1), a group kept i mersed in water
(conparatjve group .7), .and groups of pice kepf .imersed in ter,
Under - adrd ni BE Al h SAtLRUE AGPRE, 28 00rRA APtk 55 GPRy BRLthels
vitam n Bf’:Lﬁ_:Iéass canpaound refrg_r.enc roups. 1 .to 3 rn%g_g%gtivel y);

and reAfitslhn Pt calr -8 %hmlg?fbl ifnaeslq‘u(?r s nornmally kept

group (cofd ! ohsJrdin @omp%sg.'i:ggﬂ ESHI:airg:'{e@' sAd 1dhMRbe er&%QEﬂi‘ﬁ%ié(&s

group 8), and groups of mce pt 1 mer in water unde
adm ni st r @i tdhPAtnuekd rabte 109+ 48{ Kk B,0k1bB8 &b&é%gi_ﬂ:ﬁh Blo€| ass

conmpound (reference groups 4 and 5, respectively). B MODE FOR
CARRYI NG fxHdddind MYENht@Nfatigue agent.
11. 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 vitamin B;
class compound to a subject in need.
ADVANTAGES OF THE INVENTION
[0009] Compositions incorporating sesamin-class compounds
and vitamin B; class compounds are synergistically enhanced in
their anti-fatigue actions (recovery from fatigue, relieving
fatigue, and nutritional fortification) beyond the range that
is predictable from the sesamin-class compounds and vitamin B;

class compounds taken individually, with the result that the

compositions have outstanding anti-fatigue actions.



(Sesam n-cl ass conpounds) [0012] The sesam n-cl ass conpound of the
present invention is the collective termfor a series of conpounds

i ncluding sesamn and its anal ogs. Exanpl es of the above-nenti oned
sesam n anal ogs include not only episesamn but also the

di oxabi cycl o[ 3. 3. 0] oct ane derivatives nentioned in JP HO4-9331 A
Specific exanpl es of the sesam n-class conpound i nclude sesam n,

sesam nol , episesam nol, sesanolin, etc! -and stereoi somers or racenic
bodi es of these conpounds may be used either alone or in mixture. In
t he preseppoigyent i antdafafigapi agsmts pHrHd Hrasentt haveatiane
preferably used. - 9 - In addition, the netabolites of sesam n-class
conpoundshéweelcteres kKdhdse agdsonsbfdr i re IR0 -fE39%57@¢ Andnpyoietised
in the present invention as the sesam n anal ogs included in the

cat egory Becexenififran £fs4 ievppanddswiart the maiesetheyn @&t Eafeonot he
condition that they exhibit the effects of the present .invention.

[ 0013] The°%3e%aE'rﬁ H‘%Iazi’sss b%nﬁ&ﬁﬂd%“t%%e“‘&f&%‘ﬂ e FResERP hanestPon

I d d hod d
) LB B ST e Bl

(suth as ?’ﬁSﬁ%é‘]?%eése@?‘%a%e%@n%Eﬂ?Ee%ﬁ%%%ﬁ AR B
(herei nafﬁl%nﬁ%?éétﬁﬁcaals%%ﬁﬁb@l@%&ﬁécinéiud%ﬂf&: ﬁ’b%gl‘é’ﬁh.ﬁ? is then

used. Since the characteristic flavor of sesanme oil is sonetines

eval uat edeilicthinaldesiodahl e from an organol epti c vi ewpoint, the
sesanm n extract (or sesam n concentrate) may be rendered tastel ess

and odor | BREED\DESARIPMIONE AFSs THRCDREBINGRat nent with activated cl ay.
[ 0014] Thus, the sesam n-cl ass conmpounds that are preferably used are
the conceM@btles offIfesdnishowkastitinpbuswisming timesefprcAedormallie
concentration of sesam n-class conpounds by extraction and/ or

puri fi cat¥emt f4TAR dg@@&F@ﬂtgrﬁ?Pbrn%I$FQPHrﬁﬂﬁ?<im&§r§ﬁéh1§sW§E§ﬁne
oil. The ontent may be set

S ri eforth
sesam n- ct ¥ inh&&°B8 BZ u"%e Pt% "f’o‘%em“&rp PrB““EEﬁﬁSsFPi‘&?F%
whi ch th%é&%a@ﬁﬁl'&s& GBROUDES eaemghﬂgqgr&oraﬁqmme s gont ent

of sesam n-class conmpoun S In err trat es IS gene

| east 20 (‘Mm?o@f@f(%r la¥adlve- 11.‘91.1 ifa% AduY bor HELE RE f:eiﬁ%z\/sé’&
| east 70 wt % and prefera Iy at east” 90 wt % [0015](Vitam n Bl

class conpouitir under Mdh@ALBtBdt CORSHL QPP HYIKGALE WREaNiAOELIES
vitam ns also called thiamn and they are known to be converted to

t hi am ne ¢ynmppioE)(aompaTRPLvengyowp 3D, paid icigratp of macbokgpt at e
nmet aboli sm as a coenzyne for pyruvate dehydrogenase or to work as a
coenzyne ¥rersadtigywatgranadgrhgdmbeestmation WighTEA wgékg. of the

vitamin B; class compound and 50 mg/kg of the sesamin-class
compounds {test group 1):;

FIG. 2 shows critical swimming times for a normally kept
group {contrcl group), a group kept immersed in water
(comparative group 4), a group of mice kept immersed in water
under administration with 10 mg/kg of a vitamin B; class
compound (comparative group 5), a group of mice kept immersed
in water under administration with 10 mg/kg of sesamin-class
compounds (comparative group 6), a group of mice kept immersed
in water under administration with 5 mg/kg of the wvitamin B,

class compound and 10 mg/kg of the sesamin-class compounds



[ 0016] The vitam n Bl class conpound of the present invention is the
collective termfor a series of conpounds including thiamn and
thiamn derivatives. Thiam n derivatives nay be ones of disulfide
form acyl form or mxtures thereof. Exanples of thiam n derivatives
i nclude bistiamn, thiam ne disulfide, thiam ne dicetyl sulfate ester
salts, benfotiamn, prosultiamn, fursultiamn, bisbentiamn,
cycotiam n, octotiamn, aritiamn, thi &rne propyl disulfide,

t hi am ne tetrahydrofurfuryl disulfide, dicetiamn, bisbutythiamn,

bi si but i aHest bhbapi B¢, nand b oK & fMAindidef kdpt Lkhérsé® in water
pyrophosphate, thiam ne ethyl disulfide, thiamne propyl disulfide,
et c. Anongdelresdminhsbnation hwith rid digdkaf iode thbenibamibmiB, class
fursultiam n, bisbentiamn, dicetiamn, thiam ne ethyl disulfide,

t hi ami ne 99mpeynddisd| 10 deg/ ki d i theusesamiaredfsar eoppeyndsabiteatsed
as the vitam n Bl class conpounds of the present invention in view of
their hi gF¥¥PaBi)Fity. Furthermore, in addition to stability,

benfoti in, hisbenti in, f | ti in, thi i i Xt t h f
e o oy oo FiRoea RO TR s k3B L Er 3 1SS e

i tam din th i i inth
ivam N B AMONRGso] oob Ry | SHPRERSnhRYERA O ML n LD
sal ts. Th%ﬁlp§t§lfltt§rf]gg%flé‘§§p XEMUrd igdud% bRORIARI Kefel gﬁgﬁeﬁ (16 9-

hydr ochl ori dés, su nitrates,” hydrobromc acid s and
phosphat eglterphatier abayi Mysk Qo vdash sSwglabes1oangl/ kg [ raes, with
hydr ochl ori des and nitrates being particularly preferred; specific
exanpl es 2s5namgyte bhi ane neitymliro@| eLade, compamd o 1 flerainee Birsupanin
nitrate, dicetiamn hydrochloride, fursultiam n hydrochloride, etc.

[ 0018] | n tioh@ .prespactiveknti @nd vitani n Bl cl ass conpounds may be
used either alone or in mxture of two or nore species. [0019]In the
experi nents c8RBuct efneys t¢el thiraadle §Wimmiegt sigeaster 3 Al lankest
nodel s, which will be_explained belowin detail, no anti-fatigue

action m@f%@séF%HrPﬁ ‘?‘f%!”noti’el%c%ﬁ’eﬁe?ﬁdfmﬂ%?%e%quﬁ ﬁ'f%tteéf_r ed with
VLo ] Sl A55, SRR PUSRETISILLY o0 AT T

with ses ass co a ses " of g,

Tyl ko, auhi58 GRAKD L 4T Blond BRI g e VALATIOD o AR S

cal cul at for thiramn per of the y Welg an ani na

The anti +fi#amdHeBAC 144 WmpbaHad (eahanesse W&;ﬁfgdﬁ wWnga®i,n Bl cl ass
conmpound was administered in 100 ng/ kg (see FIGS. 3 and 4).

[ 0020] ( Casp@eictieaty) ncor porating at | east one sesam n-cl ass conpound
and at | east one vitam n Bl class conpound) The conpositions of the
present BERSENMODE, FOR QARRNING @fUT THE INVENTION
(Sesamin-class compounds)
[0012] The sesamin-class compound cof the present invention
is the collective term for a series of compounds including
sesamin and its analogs. Examples of the above-mentioned
sesamin analogs include not only episesamin but alsc the
dioxabicyclo[3.3.0)octane derivatives mentioned in JP H04-9331
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 mixture. In the present invention,

sesamin, episesamin or mixtures thereof are preferably used.



- 12 - their incorporating sesam n-class conpounds and vitam n Bl

cl ass conpounds, can provide synergistic enhancenent of the
anti-fatigue action which is one of the physiological activating

ef fect of sesam n-class conpounds. The conpositions of the present
invention can also be utilized as foods and beverages havi ng hi gh
anti-fatigue action. [0021] The total groportion of sesam n-cl ass
conmpounds as incorporated in the conposSifions of the present
invention (e.g., pharmaceutical conpositions, foods or beverages, and
the |ike)n sadidypionl| vhatmésasilitast Ut peeshminbtyads crondpdunds0 (shakth
and nore preferably from1l to 10 % The total proportion of vitamn
Bl cl ass aSopegfddeasribedrijoridt &901n 188878 0ApoBRY i msrged ot thieni t ed
in any particular way as long as it is within the range over which
thei r ef PEESEPENLBECPRIQY M Jilg iSESRMJ Ne ARBALHR gL R FEN vl d&cri bed
anti-fati%ie actiop of sesam.n-class conﬁoun?s %s exhi bited an%.it
may be cif§SEF°EE Sgp?%iﬁT%ﬂif%%ﬁs SOPRUBRGI PF ohRe T S 18
conposi tian n i.sal L tio o] Vi in,Bl
cl ass cor?%o%ﬁ%sggfr@e'%g% 2%}% i ngo%%gl(rilg |1e:dglh% 8&%%‘11{?63&@%%& (%E%@e%t
preferablikeRt@oRl to 10 W% and nore preferably in 0.1 to 5 wt%
relative to the total quantity of the conposition. Note that the
amount s qlouisam nTEd $éSEwi CURRBNEsmBbana8dt 6 ahE uded &in the ter s
of the values as calculated for thiamn. [0022]1t is generally

pref err egresantsesaenticnl aae cotpdumdsedr éni agpsiay ty tadudlrt foirm,a
daily dose of 1 to 200 ny, nore preferably about 5 to 100 ng. The

M ni st ry pabdHgsiion, mebineds . anfl \Wdlef diker ecBhnefios e¥pRPlFap&esemin is
adults - 13 - ingest at least 1.0 ng of vitamn Bl class conpounds a
day. No GPPERD| ffi the sSeqnimyiclags GamPYunte akesyre \dtlaMay B cl ass
conpounds. . [.0023 ending on their total wejght,,the co sitions of
Che’ or os SHPOPREER: FBreXHPT o0 B0t 2 BROBLATEFEIER aCEP G B s one

typi cal | g.. n X 0 p b , r
preferabﬁfbggggga3£§oﬁ%d%y%qﬁ%@'ﬁgggopgg%gégb%§sa.%ﬁhéﬁ%ﬁgﬁnggQﬁg. The
conposi ti:aRi3edan §é§é§nir{‘%¥ﬁ¥%{fg%%rwcbﬂ€bﬂt§&téi aSgh LHPURGRn used.

typically in amounts of 1 to ng, preferably about 5 to 50 ny

Gener al | gispeakh8gchafet POIAlicF1aRoe based e @i Dfi &/ idoni@timBs

cl ass conpounds is econom cally di sadvant ageous since their

ef f ecti venadpatadsyoebgiwidesdldaplenlfzoni ag dheamoleptiat ivjiesrpadniton i s
no | onger expected and, what is nore, depending on the kind of

vitani n the BesemiBsexbrgiurd®n sesepopacencentsatyhmay e seindegedt er
taste and the_like are considered to cause occasional drop .in ]
pal at abi FPE}FS1p882a1¢ 09T 5SS O 8d XPAYP PRRVHFISH (51t &@tgent with
sesam n-¢l ass_conpopnds and vitam n Bl class conpounds are adjusted
to lie wif %Ha§ﬁ§p5§%5é ranges by adnministering the conposition of

the presqghiifvent s ater [JRMHAACE18Es0BEmpSuhds Shdt B Per day.
preferably used are the concentrates of sesamin-class
compounds that are enriched in the concentration of
sesamin-class compounds by extraction and/or purification from
ingredients originating from foods such as sesame 0il. The
content may be set as appropriate for the kind of
sesamin-class compounds to be used or the form of the
composition in which the sesamin-class compounds are
incorporated; the total content of sesamin-class compounds in

their concentrates is generally at least 20 wt%, preferably at



[ 0025] (Beverages containing at | east one sesam n-cl ass conpound and
at | east one vitam n Bl cl ass conpound) By containing at |east
one sesam n-cl ass conpound and at | east one vitamn Bl class
conpound, there can be provided beverages with synergistic
enhancenent of the anti-fatigue action which is one of the

physi ol ogi cal activating effects of - _14 - sesam n-cl ass conpounds.
The total content of sesam n-class c6nf18uﬁds in the beverages of the
present invention is typically from1l to 100 ny, preferably from1l to
60 ng, anteastesPpretfier awine prefetabdy 28t nheagper70l0G 4l aofl mhet
beverage. The total content of vitam n Bl class conpounds in the
bever agespfefepably mt eeast @y wparti cular way as long as it is
within the range over which their effectiveness in synergistically
enhanci ngl RS hnt i -FETERIE BetFHAS HICTWLARGF)c| ass conpounds is

hi bi t ed d i1, tvypicall f bout to 100 , f er abl
From about 1 (8- Eiahihar SRR PRSRESB0LELLS EEAM R per
100 L of o he PEVEIRA% 1R} HeshOrsatlouseaand e 235 aoRRQUEgS and
Cc S, a ot her

vitamn Pl ass conpoun itrves an nutritiona

i ngr edi entgi dddle %}%M‘&é@@ﬁ?b N; NEYRIAOSS PHdt idRpaeRr hatel y be
i ncorporated in the beverages of the present invention. Exanples of
such addi ¢a¥eshydied tilenedAbloQXisMalbSa S¥ERi|Ne for PFirdivhadat s,
stabilizers, emulsifiers, flavoring agents, coloring agents, and

pr eser vat delegdrddendmy errages wokkt Ae presemiynevent icoketagluypraté| y
be served as packed in containers. Such containers are in ordinary

f or ms anddemydirgerases dme the TR3seyebemonly used to pack beverages;
t hey include, for exanple, containers nolded from 1Q_ol yet hyl ene

t er epht hal 8906 bs t Hhengiif amdRpBneagPEerPmpoundeof thetBresenls, paper

t ai de fro i ith metal foil_ or plastic fil d
ot 1 eo. FEUBHIGH (i Db SPLIBREL R T ERF By e B BLeROTPRYBNE or <

US1 10 T8t | QU 801 TS SO Bt e BB, ORI MUyl - Dol oW [

detail, admnisterin g sesam n-cl ass conpou in terms

of the an@é‘ﬂivﬁiw?@ss%@gn‘b‘é' 388 sCOFPQLEEEe {dD)e G, k&vaf £bBR, bodY
wei ght of an animal nodel) together with 5 to 10 ng/kg of a vitam ns

131 cl assmiprpesddHerend] aERBmnleds ephanerimii ddrivadiveki ihalagee
action over the case where only two sesam n-cl ass conpounds were
admi ni st ebksitiamil0, rjyilegihei ttheul fadel nitlsiawing dceitydnsnlBatel asser
compound) (see FIG_2). As already mentioned, no anti-fatigue action
Was. obser SEHE b RPRUSyL i, ¢ BFP AU BAAT| e & HSHIGHATlas DFRPRyAamAn
adm nistered in 5 to 10 lkg (see FI G 3) but, surprisingly enough,
the anti-PEE? AUt 95T 051 20EB anf i EHRED ¢ dIGRTHEE %&QPWN Qgﬂﬂﬁl €.
enhanced . addi n eg:q‘%%l &lié/i ] n 1 %I.ass conmpound.

CFTlne gd%g u@%ﬁrgi % ide icetiamin,
[0028] I n addittion he “SESAM N ¥T ass” conpounds “And

bisbutythiamin, bisibutiamin, thiamine monophosphate
disulfide, thiamine pyrophosphate, thiamine ethyl disulfide,
thiamine propyl disulfide, etc. Among these, thiamin,
thiamine disulfide, benfotiamin, fursultiamin, bisbentiamin,
dicetiamin, thiamine ethyl disulfide., thiamine propyl
disulfide, and mixtures thereof are preferably used as the
vitamin B; class compounds of the present invention in view of
their high stability. Furthermore, in addition to stability,
benfotiamin, bisbentiamin, fursultiamin, thiamin or mixtures

thereof are preferably used from the viewpoint of



vitam n Bl class conpounds, the conpositions of the present invention
may incorporate any optional ingredients to an extent that will not
inpair 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 ingredients and flavoring agents, as
wel | as additives that are comonly ingﬁrporated in the
pharmaceuti cal fornmul ation procedure; ch as emulsifiers, tonicity
agents (isotonization agents), buffers, solvent pronoters,

ant i sept iadssordtaddilliityer s and anti oxi dants, nay be incorporated as
appropriate. [0029] Since the conpositions of the present invention
provi de aP®ith - f atfhgu¥idemianBasanmeandedtoyhergsedibmiihe present

i ncorporating sesam n-¢lass conpounds and vitamn El class - 16 -

corrpoundsln‘f cBaffay| 48 EBeuFP R4 wmwvf-oaagrweﬁusm:ager
Exanpl es eal th fqqds_as r red 0 he nafte incl ude

o opar at R G G584 LY sasﬁeg CLE RS and eas S6LES REhrPen ¢ he
conposi ti p t i hat

cesam n- g eisaEe e %%‘%{é{ Sl é% ass@%- bOEEbBRIAEESes oy
as the acddmmatderyr edrteattesasw@f&bﬁénmxe%ﬂ %ﬁ'l@.@l | ¥nbUPRES edpods
(foods for specified health use or FOSHU, and quallfled F U) that

i ncor por yrefdIaegNhpearbtRloASdONE SUlFAdsSNtandonibahtébeywitie
provided with the anti-fatigue action and various ot her functions

f avor abl exytdradid driidesgabddyit¥hases ibxingdedrntichliertat pgeferoédi he
conposition of the present invention are foods that are characteri zed
by havirufnqﬁiﬁ%qiexﬁaPﬂgaeieelﬁéﬁlthﬂﬁmﬂﬁ&:WYﬁavehéoréﬁel bt e
thereto indicating that they relieve the fatigue _in the |iving body
or pr oDt TGy oDy SEL BB HBL FER Vet OGSO T BYAEPRPSPTERR: heal t h

ounds and vitam n 131 cl ass

f ood h
cgﬁpguhdéai ‘ﬁhﬁbﬁﬁﬁsﬁggk?ﬁﬁga€f%%$t ¢l ar way and they nay be
formul at gdyg \Ad;ér 3”3/ ‘i‘ﬁ%fxé%?ﬁ%ﬂ%@%ﬂ%ﬂgv;ftQFn Xgmfasssgohgofaﬁﬁgs

such as po granular™o or s |qU| fof N such

sol uti on,ma3MyeS@RAOE1EHEPCASHRE d1OTHFP midthraeBiES @lbdof GhdiPe Sdffdtias .a
paste form [0031] The conpositions of the present invention can al so
be utili Zexb1dy pharAaehyt eLpdr EMPOS i ddnd@isteldnbiyhtRe CaBeseihe
conpositions of the present invention may be fornmul ated in dosage
forms sucinventiorgunddngt §btegee amiamal emdegswdehichcwpillles, exhiained

syrups or pills, and adm nistered perorally; - 17 - alternatively,
t hey nay'QﬁiOWbP#uﬂ&ﬁéélasnﬁna¢¥&tiﬂﬁkﬂﬂq(ﬂCtééﬂeﬁﬂéraDS%EW¢®|%ﬂr%ﬂ%m%i
The node of. adm ni stration can be chosen as . a pro riate for

pat hol ogl"tozﬂ o8GR GREY ‘E’%r?)r% ’é?sSte(fl‘?ﬂl Fih8r 2cEHEPPBRL © 4Ss
0032] (Anti -f at t 1 t Th
conpos ¢ romeRh e BoRFbaRe £1Y Biidrine®, bR UB6CBMbEbeR wennT 1ot gue

COITpOSI tion I on are

agents i %éymﬁscqagsneamﬁam F‘rﬁ@‘fﬂo%esT%% %eﬁ‘?/k{;‘onwuﬂ% @ni mal s*
as used herein refers to Industrial animals, and | aboratory

ani mal s; 2¥peRy/kigtabhi, 5bhegreg i nebiisds ozl taBI BRbEntr &f evStdmid alm
animal s such as cattle, horse, swi ne, goat, sheep, etc., as well as
racehor sdsg)hest icadcddgsedefor ; thimniepar’ gt 6f tkéecbsdy owelioght et an
mar noset, hanster, etc.; the term"laboratory animals" refers to
nmouse, ra@nimadi medepilg, Bhegretlrfatiiguer acyiign wassfcupdemljanced
crab-eatin &% nonkey, ~and other. aninmals that are subjected to research

in such MRAPIENEs VAERMERnBL HiesiSo GPmPAYRenBas , 2Pt iEFe%ld. The

anti-fati e agent presen nvention are used i n hunans,
|ndustr|£% affl ?Sﬁgtngﬁd f 4%ny ani mal s that perceive

fatigue, @pggney %asmgssﬂtmy AL R n30KRN 888 | Sudiumans.

sesamin-class compound and at least one vitamin B; class
compound )

The compositions of the present invention, on account of



[ 0033] Fati gue as appears here is a tenporary |owering of physical or
mental performance that results fromcontinued application of a

physi cal or nmental stress and | owered performance neans a drop in the
quality or quantity of a physical or nmental working capacity. It
shoul d al so be noted that the term"fatigue" as used herein covers
chronic fatigue syndrone and death by gverwork. [0034] The
anti-fatigue agents of the present inv fitTon are - 18 - those agent s
whi ch have an action for attenuating the above-defined fatigue or
achi evi ngthesioovieropripogmting aesapintdlasd loompesndisbeddbyitaein B,
followi ng effects: prolonging the duration for which a noving or
acting si¢¥agd mompoungst heabr RFAYide epnansicttiioniengangagerbne¥ othe ng
the increase in fatigue-causing substances_ given the sane anmount of
ot i on or2Hct 15 I AGFARBNIROFD starfHa %fn%hlené’Péf&%@lBSlﬁ%Hy

t th nel i orat t that the brai
have ComATiLY ﬁitrle@’" ety essfmwgﬁi#%&w% 9BASact FRY site is yet

t tt t ) >
0,901 14t P HLONR b8 RHELEE YRl L0 pEEH L Sl ©

syndrone #hidh dra tb@v%agaeahsdmgtﬁagmeam raltg}8U8 o298 S of the

present invention neans general synptons such as“systemc feelings of
weari ness{ddarednessy 2b8albhabsertldsdd WdBanisl-clbksl e¥Rpouhdsmik
node dil ation, nuscle pain, joint pain, and psychoneurotic synptons,
al | bei ngtxﬁmqmaﬁaam@ednashéocpmpmtﬁidsy dintteref presenthibhentibod y
life of the affected individual. The anti-fatigue agents of the
present i{f.anti ehagmaceasibhd otmpostitiang cliogdisc orabpyeraggndrand;
in other words, they can palliate the various symptons_of chronic

fatigue sty;"rﬂjr]dr]f‘@ )sdéh typacathe afflRasd § mthitvi @ggferabhy of P 1 o2 he
| dit th b | be. t t ed th

The ant | St ﬂ&@iﬁ%e brefEraRLE o oo f8nwkanc Tap ot

condi tio c{Fdﬂqfo‘H al,§y Qnaé Hder ﬁBPﬁft&Ee{t@ It?éé%erat%dbgn

capable eeping p y5|ca Vi gor -an ey canno per cei ve
fatigue, mid Rdnposi®ibhk E.Qaﬁoﬁaiﬂ-hﬁ/élfc.ﬂﬂ Hn 'p%%%iéuﬂ?ércﬁéﬂ'éé? long
di sease manifests itself, causing the individuals to - - becone
per manentdsy iunaky @uttnmottseombge N§iredd WwHiRIR tmedeatahfe&rbﬁveness in
anti-fatigue agents of the present invention are capable of treating
chroni c fstregud stywdildgeenhhecthy the\aleae -deecenbedeanhif fatigue
overwork. The anti-fatigue action in the present invention, or its
ef f ecti veaeisiomof" saspmint faes agemaemdanshexhabitpddany tuotmn be
met hod as nmeasuring the swmring tine in a water imersion sleep

depri vat iBP IR @S r@PBé‘OPﬁéPtﬂa@‘é’-‘b"éFrP Kditions afvFprenkernt %%ctFFeas
t wh t h t ak

Fest posiemirads Jena, bdnFoe Ratioiedina) dhnaydiiE fabf chroared’® °

forced tQq,sWyPrupdeg iseg‘@%&:l[ﬁt ad a%dt%vgﬁﬁgii&'fﬁéo 1‘%‘3'&9 it o001

(e.q. the tine it fa e nouse ave its n rst
S_ubrrer gedd nnd bﬁ:%V}/aEQéfEQEbﬁypfﬁl@Cbetd an &Q@ondﬁa%otc@ngﬁéf@faﬁlhﬁ
time it takes for the nouse to have its nose finally subnmerged in the
wat er (anich indapablbewaf,r relagivp to tiHes totallagaaagatp) df i shereasur ed
to confirmthe degree of their fatigue. Since this is an ani mal nodel
f or physicaipositient.al Nbaei that tre enteendisowfofrithpisvwBmulags i ne as
achieved by adm nistering it with the test substance neans the
veri fi catGgporndee8ret AREECEbed ReRRID ids texmspPEr £hE 3?1%@%V@%t|on
or relief qof ¥§|cal and/or mental fatigue or any acconpanying
muscl e or® £ 68T LFRIYPHRci ent increase |n body strength to
exhausiion nance of

d |
igor i n AT od Thondl o6 ORE koA e Rp RO SR e BPERCT
present '&Yr&,%% 02%e 1 hBe< 0N A Ak At Ole aW9yT BYES! Se thhegg il |

200 mg, more preferably about 5 to 100 mg. The Ministry of

Health, Labour and Welfare recommends that Japanese adults



fatigue after having a nmuscul ar exercise as in sports or feels a
mental fatigue after perform ng a continuous task such as

cal cul ation, they may ingest the anti-fatigue agent of the present
invention to recover fromthe fatigue; if they ingest the
anti-fatigue agent before working or sporting, they can be prevented
fromgetting tired. If the anti-fatigue agent is ingested before or
during sporting, it is expected to inpkdve stamina. As a further
advant age, nmental fatigue as well as diseases that accompany it can
al so be pimet ed BBabRIesd Mg df6 BvHnlinf Bt | SULs ATUMpIUhGR BEAAYAN
basis. [0037] The anti-fatigue agents of the present invention nmay be
adm ni st &fcedipperolamiy is seatifuss ey MailyclindaRg of quitispind &yl ellass
granul es, powders, capsules, dry syrups, pills and the like; they may
al so be ampongdsted parenterally in such a formas injection; the
node of adm nistration can be chosen as appropriate for the

pat hol ogil@®923dondi PEBANA1RG ¢ dgraiss todiad Werghteoble tfHUMRESidiipns of
sesam n-cl ass cogBounds as_an active ingredient in_the present

i nvent i ot BTESERS oL ARERE LR (2R FNGOLROTaEe EP§aRiRY ompoungis
ot her active ingredient ar r-sol.uble, the two asses o
o oung i raldy’ thedhahfs G o 000 B PRSI L o e ey

two prep i o) i samisn- S he
other colFanPactehabyfrabfuE A g Monfo WG 8 pr COTRLA AR 5
separ at eley @BdmghenTRENtohSd £ ©thral M a1isBULhapepsshte GFitamin B,
alternatively, one preparation is first admnistered and while its

ef fect penaisst 8pmpbanas heyppf€yiay atn @mousitadsENL Stereg) md), t hi s way,
an enhancenent of the anti-fatigue action of sesam n-class conpounds
as i ntengeefleyabhy pbestni tovaEhmigon Gengrallyaspéakimdu eved. Hence,
a kit conprising two preparations, one containing sesam n-cl ass
conpounds-PERFPPREtdREcROED it P Wa &F NiBaménBs d@fsogaapoupds

al so included in the_scope of the anti-fatigue agents of the present
i nventi oS FEORSIFARLLY AVt ARGNT Sdngesthebe i egriomansas sdiai |
by neans of the follow ng.exanple to ich, the present invention is
T o e e rtega ok A Bt 3o, AntsERS L ASaLE TR ¢ R foRes
Vitam n S L esamin-Glass : :
sesan 1 SEPSSEan andy WELEC &b HEIN AR o RO IR o ctedian )
was used e BES@lads d WBRIRABBEsobAted, t £64 AMtddtedTisRec bitter
hydrochl ori de (from NACALAI TESQUE) was used as a vitam n 81 class
conpound tas@@4@hdhehaniikd adreunmeiiidedieaNed exateadbeshdijoridle drop in
followi ng partial nodification of the nethod of Tanaka et al.

( Neur oscipaie¢ablidity352, 159-162, 2003): Balb/c male mce (8-week
ol d) were purchased from Japan SLC, Inc. and conditioned in a test
envi ronnd@02fdr a heeks quredyriihadl $hehdalhadingkahes mFnal ly were

subjected to the test. The re djvided.into five groups, .as
dont 1 11 S8 PRRAELEST, CUTRIPIT e i LGS Hn PE AR CITGP R aAFRal s
and had the, 33058 @X?{.fg%ﬂ%%y'nViﬁ{eggtb'ovgh%aﬁaggeﬁ%!g GAGLA g Rl 1
for the amount” "of "vitamn class conpound~admni Stered are based on
the amurbrpbstibiaf 8 MUt davastia8hCHt ah efird Qleddy HF el
of those five groups were water inmrersion groups under stress from
sl eep dephireat k@fesWeehiayere kept in breedi ng cages, not on paper
chips but in tap water (23 C) supplied to

[0025] {Beverages containing at least one sesamin-class

compound and at least one vitamin B; class compound)

By containing at least one sesamin-class compound and at
least one vitamin B; class compound, there can be provided
beverages with synergistic enhancement of the anti-fatigue

action which is one of the physiological activating effects of



- 22 - a depth of 7 mm thereby depriving the mce of sleep. During a
two-day imersion in water to deprive sleep, the mce were

adm nistered orally with the associated test sanples for two days on
a one-dose-a-day basis. O the two test sanples, the sesam n-cl ass
conpounds were dissolved in olive oil and the thiamn in distilled
water. The order of adm nistration was the thiamn followed by the
sesani n-cl ass conpounds; as controls, Hstilled water and olive oil
were adm nistered orally. [0041] After two days of keepi ng under

i mrer si osesamiatelass conpmindseeJheg totadhcontert was egandich ~wilialssa
wei ght at the tail which corresponded to 8% of its body wei ght, and
was al | ogempeyndsi i Hhe beMesagesniefothegpepfenhit inwenfian d¢ with
water to a depth of 30 cmy the tine it took for each nouse to have

its nose WPLSALLIYLAEPBet T 4W0e MBat OFeLEFaRLBtTY bfthttq &t 217G
d he qritical swiming fime. T i tjcal
Swi i ng CFRECRRLORECRY T S GPolge REPL TORIRY Tmles Mo EA%Re o
n ce T 2% | mersi on |
Shor Cer (han tPRaE BITTHEY ee Ya e Ry ol Ty PESEaeotn. e Gebr oo

by whi chpkheradainistact i Dimitled N8 b8§! paaPRLESaf SASAME 1S Ss it
conpounds and/or vitam n Bl class conpound) could shorten the

critical iswwithif théErawge MRaTUKWRA chothvakuatfettitveridds fial | gue

action of the test sanples. [0042] - 23 - [Table 1] G oup Method of

br eedi ngsYestrgfahptally eidvanttingf thesanith-£fatagee coripicunds
sesamin-class compounds is exhibited and it typically ranges
from about 1 to 100 mg. preferably from about 1 to 60 mg, and
more preferably from about 1 to 20 mg, per 100 mL of the
beverage.
[0026] Besides the sesamin-class compounds and vitamin B,
class compounds, additives and other nutritional ingredients
that are commonly used in beverages may appropriately be
incorporated in the beverages of the present invention.
Examples of such additives include antioxidants, sweeteners,
acidulants, stabilizers, emulsifiers, flavoring agents,
coloring agents, and preservatives. The beverages of the
present invention may typically be served as packed in
containers. Such containers are in ordinary forms and may be
the same as those commonly used to pack beverages; they
include, for example, containers molded from polyethylene
terephthalate as the main component (PET bottles), metal cans,
paper containers made from composites with metal foil or
plastic f£ilm, and bottles.
[0027] In the experiments conducted by the present

inventors using fatigue animal models, which will be explained



adm ni stered (ng/kg*) Anount of Vitam n Bl class conpound

adm ni stered (ng/ kg*) Control group Normal O (olive oil adm nistered)
O (distilled water adm ni stered) Conparative group 1 Imrersion in
water O (olive oil admnistered) O (distilled water

- 15 -

below in detail, administering 10 mg/kg of sesamin-class
compounds {in terms of the amount of sesamin-class compounds
(mg) per kg of the body weight of an animal model} together
with 5 to 10 mg/kg of a vitamins B; class compound caused a
marked enhancement of the anti-fatigue action over the case
where only two sesamin-class compounds were administered in

10 mg/kg (without administering a wvitamin B; class compound)
(see FIG. 2). As already mentioned, no anti-fatigue action
was observed when only a vitamin B, class compound was crally
administered in 5 to 10 mg/kg (see FIG. 3} but, surprisingly
enough, the anti-fatigue action of sesamin-class compounds was
markedly enhanced by adding equal amounts of a vitamin B,
class compound.

[0028] In addition to the sesamin-class compounds and
vitamin B, 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 pharmaceutical
formulation procedure, such as emulsifiers, tonicity agents
(isotonization agents), buffers, solvent promoters,
antiseptics, stabilizers and antioxidants, may be incorporated
as appropriate.

[002¢9] Since the compositions of the present invention
provide an anti-fatigue action as enhanced synergistically by

incorpeorating sesamin-class compounds and vitamin B; class



adm ni stered) Conparative group 2 Imersion in water 0 (olive oil
adm ni stered) 50 Conparative group 3 Inmmersion in water 50 O
(distilled water adm nistered) Test group 1 Immersion in water 50 50
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compounds, they can also be utilized as health foods with
advantage. Examples of health foods as referred to
hereinafter include preparations or foods, such as capsules
and tablets, in which the composition of the present invention
itself that incorporates sesamin-class compounds and vitamin
B; class compounds is contained as the active ingredient, as
well as physiologically functional foods (foods for specified
health use or FOSHU, and qualified FOSHU) that incorporate the
composition as one ingredient so that they are provided with
the anti-fatigque action and various other functions favorable
to the living bedy. Als¢ 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.

[0030] The form of the health foods that contain
sesamin-class compounds and vitamin B; class compounds is not
limited in any particular way and they may be formulated in
any desirable forms including, for example, sclid forms such
as powdery, granular or tablet forms, liquid forms such as
solution, emulsion or dispersion forms, and semisolid forms
such as a paste form.

[0031] The compositions of the present invention can also
be utilized as pharmaceutical compositions. In this case, the
compositions of the present invention may be formulated in
dosage forms such as liquids, tablets, granules, powders,

capsules, dry syrups or pills, and administered perorally:



*t he anount (ng) adm nistered per kg of nouse's body wei ght The
results are showmn in FIG 1, fromwhich it is clear that the critical
swmrng tine of the mce in conparative group 1 that were kept under
imrersion in water was shorter than that of the mce in the normally
kept group (control group). The group adm nistered with 50 ng/ kg of
vitam n Bl class conpound as the test sanple (conparative group 2)
had no recogni zabl e change in criticallbvi mm ng time from conparative
group 1. The group adm nistered with 50 ng/ kg of sesam n-cl ass
conpoundsaifteomadigkeilye gheypnd) tedermdamtedats| angenjectiorcdior
swinmng time than conparative group |I. The group adm nistered with
each of vargmterBl stministwmpbinomd arfthe mogs ofsadmiihs trafsione ganolpeds
in the ampunt of 50 ng/ kg (test group 1) had a narkedly | onger
critical ShHseR A§ EPRECPRAALE diffartdle wethrdagital Therdlitid titsshow
that the anti-fatigue action .Synergistically enhanced by conbi ned
admi ni st PAO95HS6f 8P$aﬂfﬁaﬁﬁz 1% mpound and” sesanmi n-cl ass

D B b ORGS0k Fio e 1

Cl ass npodnd an ounds i gue

action from Virh@”i:gmgfrsf #Srs Wﬁ”%:@@@ﬁeiﬁ%ﬂt%ﬁsﬁéé’ﬁ%@mf%s
e ed into six

eval uated as in Exanp , except that the mce were divi

groups agd demtiithedqghed dgddes Arnhndhat ahBenbhBuhdn t&knd Y. eagl
nmouse to have its nose finally submerged in water (and incapabl e of
ri sing ugera i"henshohanw camiyraly" s useds heediasréfer<rtd iiralustwiimm ng
time. The values indicated in Table 2 for the amobunt of vitam n El

cl ass compdmadsadpehé st aned dlabardiasyd apamehe ; aapenifbfakly arfihee term

hydrochl gride as calculated for thiamn. [0044] - 25 - [Table 2]
G oup N@fﬁggugFrlal animals" refers to farm animals such as cattle,

horse, swine, goat, sheep, etc., as well as racehorses,
hunting dogs, 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-fatique 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.

[0033] 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.

[0034] The anti-fatigue agents of the present invention are



breedi ng Test Sanpl es Anmount of sesam n-cl ass conpounds

adm ni stered(ng/ kr) Amount of Vitam n Bl class conpound

adm ni stered(ng/ kgl Control group Normal O (olive oil admnistered) O
(distilled water adm nistered)
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those agents which have an action for attenuating the
above-defined fatigue or achieving recovery from it, as
specifically described by the following effects: prolonging
the duration for which a moving or acting site {(including the
brain} keeps functioning, and controlling the increase in
fatigue-causing substances given the same amount of motion or
action (improvement of stamina and increase of body strength});
or ameliorating such a condition that the brain or nerves have
come to perceive fatigque although a moving or acting site is
yet to get tired, and promoting the recovery of the moving or
acting site from the tired state to the normal state.

[0035] Chronic fatigue syndrome which is to be treated with
the anti-fatigue agents of the present invention means general
symptoms such as 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. The anti-fatigue agents of
the present invention are capable of treating chronic fatigue
syndrome; in other words, they can palliate the wvarious
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
keeping physical wvigor and yet they cannot fully perceive
fatigue, with the result that cardiovascular disease or

cardiac disease manifests itself, causing the individuals to



Conparative group 4 Imrersion in water O (olive oil admnistered) O

(distilled water adm nistered) Conparative group 5 Imersion in water
O (olive oil adm nistered) 10 Conparative group 6 Imrersion in water
10
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become permanently unable to work or bringing them to death.
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 lcad and the critical swimming time (e.g., the time
it takes for the mouse to have its nose first submerged in the
water for a period of ten seconds or longer or 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 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 muscle or other
pains, a sufficient increase in body strength to extend the
time to total exhaustion, and maintenance of physical vigor in
the tired model,

[0036] The anti-fatigue agents of the present invention
have the advantage that one who ingests them will not easily
get tired and they are also effective in achieving recovery

from fatigue. To be more specific, if one feels a physical



O (distilled water adm ni stered) Test group 2 Inmmersion in water 10 5
Test group 3 Imersion in water 10 10 *the amount (ng) adm nistered
per kg of nouse's body wei ght The results are showmn in FIG 2,
fromwhich it is clear that the critical swmmng tine of the mce in
conparative group 4 that were kept under immersion in water was
shorter than that of the mce in the_? mal 'y kept group (control
group). The groups adm nistered with / kg or 10 ng/ kg of vitam n
Bl class conpound together with 10 ng/ kg of sesani n-cl ass conpound
(test gr disgdareandtey havim@rk adisculaygexercicecad twi soorlp tdmdeels
t han conparative group 4. These results show that the anti-fatigue
acti on wé mental fatigue after performing a continuous task such as
calculation, they may ingest the anti-fatigue agent of the
present invention to recover from the fatigue; if they ingest
the anti-fatigue agent before working or sporting, they can be
prevented from getting tired. If the anti-fatigue agent is
ingested before or during sporting, it is expected to improve
stamina. As a further advantage, mental fatigque as well as
diseases that accompany it can also be prevented by ingesting
the anti-fatigue agent on a regular basis.
[0037] The anti-fatigue agents of the present invention may
be administered perorally in various forms including liquids,
tablets, granules, powders, capsules, dry syrups, pills and
the like; they may also be administered parenterally in such a
form as injection; the mode of administration can be chosen as
appropriate for the pathological condition, its progress, and
other conditions. Since sesamin-class compounds as an active
ingredient in the present invention are fat-soluble whereas
vitamin B, class compounds as the other active ingredient are
water-soluble, the two classes of compounds may be ingested in
different forms. To be more specific, two preparaticns, one
containing the sesamin-class compounds and the other
containing the vitamin B; class compounds, are formulated
separately and then administered almost simultaneously or,
alternatively, one preparation is 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



synergi stically enhanced by conbi ned adm nistration of vitamn Bl

cl ass conpound and sesam n-cl ass conpounds. - 26 - EXAMPLE 3
(0045] Ref erence Exanple: Anti-Fatigue Action From | ndependent
Adm ni stration of Vitam n Bl C ass Conpound The anti-fatigue

action fromindependent adm nistration of vitam n Bl class conpound
was evaluated as in Exanple 1, except that the mice were divided into
nine groups as identified in Tables 32%Ind 4. The val ues indicated in
Tables 3 and 4 for the amount of vitam n Bl class conpound
adm ni st @aadbgr achiaeeeld on Hetweanguktitofomhrasing tworpoidayatdenss
calculated for thiamn. ( 0046 ][ Table 3] G oup Method of breeding
Test SanPM&scontaining sesamin-class compounds and the other
containing vitamin B; class compounds, is also included in the
scope of the anti-fatigue agents of the present invention.
[0038] The present invention is described in greater detail
by means of the following examples, to which the present
invention is in no way limited.

EXAMPLE 1

[0039) Anti-Fatigue Acticon (1) From Vitamin B; Class

Compound and Sesamin-Class Compounds

A sesamin/episesamin mixture (sesamin:episesamin = 5:5 in
weight ratio) was used as sesamin-class compounds under test
and thiamine hydrochloride (from NACALAI TESQUE) was used as a
vitamin B; class compound.

[0040] The anti-fatigue effect was evaluated by the
following partial modification of the method of Tanaka et al.
{Neuroscience, Let. 352, 159-162, 2003): Balb/c male mice
(8-week 0ld) were purchased from Japan SLC, Inc. and
conditioned in a test environment for a week, and the animals
that had grown normally were subjected to the test. They were
divided into five groups, as identified in Table 1, such that
each group consisted of 10 animals and had the same average
body weight. The values indicated in Table 1 for the amount
of vitamin B; class compound administered are based on the
amount of thiamine hydrochloride as calculated for thiamin.
Four of those five groups were water immersion groups under
stress from sleep deprivation, which were kept in breeding

cages, not on paper chips but in tap water (23 °C) supplied to



Amount of sesam n-cl ass conpounds admi ni st ered(ng/ kg*) Amount of
Vitam n Bl class conpound adm ni stered(ng/kg*) Control group 1 Nornmnal
O (olive oil adm nistered) O (distilled water adm ni stered)
Conparative group 7 Imrersion in water 0 (olive oil adm nistered)
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a depth of 7 mm, thereby depriving the mice of sleep. During
a two-day immersion in water to deprive sleep, the mice were
administered orally with the associated test samples for two
days on a one-dose-a-day basis. Of the two test samples, the
sesamin-class compounds were dissclved in olive oil and the
thiamin in distilled water. The order of administration was
the thiamin followed by the sesamin-class compounds; as
controls, distilled water and olive 0il were administered
orally.

[0041] 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 cm® that was filled with
water to a depth of 30 cm; the time it took for each mouse to
have its nose first submerged in the water for a period of at
least 10 seconds was measured as the critical swimming time.
The critical swimming time of the mice in the groups kept
under immersion in water (under stress from deprivation of
sleep under immersion in water) was shorter than that of the
mice in the normally kept group. The degree by which the
administration of the test samples {sesamin-class compcunds
and/or vitamin B; class compound) could shorten the critical
swimming time was measured to evaluate the anti-fatigue action
of the test samples.

[0042]



olive oil
ive oil

distilled water adm ni stered) Reference group 1 Inmmersion in water
adm nistered) 5 Reference group 2 Imersion in water O
adm ni stered) 10 Reference group 3 Imrersion in water
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[Table 1]
Group Method of breeding Test Samples
Amount of sesamin- Amount of Vitamin B,
class compounds class compound
administered (mg/kg*) | administered (mg/kg*)
Control group Normal 0 (olive oil 0 (distilled water

administered)

administered)

Comparative group 1

Immersion in water

0 (olive oil

administered)

0 (distilled water

administered)

Comparative group 2

Immersion in water

0 {olive oil

administered)

50

Comparative group 3 | Immersion in water 50 0 (distilled water
administered)
Test group 1 Immersion in water 50 50

*the amount (mg) administered per kg of mouse's body weight

The results are shown in FIG. 1.

from which it is clear

that the critical swimming time of the mice in comparative

group 1 that were kept under immersion in water was shorter

than that of the mice in the normally kept group {(control

group) .

The group administered with 50 mg/kg of vitamin B;

class compound as the test sample {(comparative group 2) had no

recognizable change in critical swimming time from comparative

group 1.

The group administered with 50 mg/kg of

sesamin-class compounds {(comparative group 3) had a somewhat

longer critical swimming time than comparative group 1.

The

group administered with each of vitamin B; class compound and




O (olive oil administered) 25 *the anount (ng) adm nistered per kg
of nouse's body weight Goup Method of breeding Test Sanpl es
Amount of sesam n cl ass conpounds adm ni st ered(ng/ kgl Amount of
Vitam n Bl
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sesamin-class compounds in the amount of 50 mg/kg (test group
1) had a markedly longer critical swimming time than
comparative group 1. These results show that the anti-fatigue
action was synergistically enhanced by combined administration
of vitamin B; class compcund and sesamin-class compounds.
EXAMPLE 2

[0043] Anti-Fatigue Action (2) Frem Vitamin B; Class

Compound and Sesamin-Class Compounds

The anti-fatigue action from vitamin B; class compound
and sesamin-class compounds was evaluated as in Example 1,
except that the mice were divided into six groups as
jdentified in Table 2 and that the time it took for each mouse
to have its nose finally submerged in water (and incapable of
rising up to its surface again) was measured as the critical
swimming time. The values indicated in Table 2 for the amount
of vitamin B; class compound administered are based on the
amount of thiamine hydrochloride as calculated for thiamin.

[0044]



cl ass conpound adm ni stered(ng/ kr) Control group 2 Normal O (olive
oil admnistered) O (distilled water adm ni stered) Conparative group
8 Imrersion in water O (olive oil adm nistered) O (distilled water
adm ni stered) Reference group 4 Imersion in
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[Table 2]
Group Method of Test Samples
breeding Amount of sesamin-class | Amount of Vitamin B4
compounds class compound
administered{mg/kg*) administered(mg/kg*)
Control group Normal 0 (olive oil administered) 0 (distilled water
administered)
Comparative group 4 Immersion in 0 (olive oil administered) 0 (distilled water
water administered)
Comparative group 5 Immersion in 0 (olive oil administered) 10
water
Comparative group 6 Immersion in 10 0 (distilled water
water administered)
Test group 2 Immersion in 10 5
water
Test group 3 Immersion in 10 10
water

*the amount (mg) administered per kg of mouse's body weight

The results are shown in FIG. 2, from which it is clear
that the critical swimming time of the mice in comparative
group 4 that were kept under immersion in water was shorter
than that of the mice in the normally kept group {control
group). The groups administered with 5 mg/kg or 10 mg/kg of
vitamin B; class compound together with 10 mg/kg of
sesamin-class compound (test groups 2 and 3} had markedly
longer critical swimming times than comparative group 4.

These results show that the anti-fatigue action was
synergistically enhanced by combined administration of wvitamin

B; class compound and sesamin-class compounds.



water O (olive oil admnistered) 50 Reference group 5 Inmmersion in
water O (olive oil adm nistered) 100 he anpbunt (ng) adm ni stered per
kg of nouse's body wei ght The results are shown in FIGs. 3 and
4, fromwhich it is clear that the critical swmmng time of the mce
i n conparative groups 7 and 8 that were kept under immersion in water
were shorter than those of the mce in ,fhe normally kept groups
(control groups 1 and 2). The groups atihinistered with 5 ng/kg, 10
ng/ kg, 25 ng/ kg or 50 ng/ kg of vitam n Bl class compound (reference
groups 1 BXAMPLEn&d conparable critical swnmming tines to conparative

groups 7 and 8. The roup adm ni stered W|th 100 /kg of vitamn Bl
cl ass co (r ef&s Exgnphe 4 A FetdanecArtien| FROM mi ng
L hany TN LR N T

The anti-fatigue action from independent administration
of vitamin B; class compound was evaluated as in Example 1,
except that the mice were divided into nine groups as
identified in Tables 3 and 4. The values indicated in Tables
3 and 4 for the amount of vitamin B, class compound

administered are based on the amount of thiamine hydrochloride

as calculated for thiamin.

{0046] [Table 3]
Group Method of Test Samples
breeding Amount of sesamin-class | Amount of Vitamin B,
compounds class compound
administered{mg/kg*) administered(mg/kg*)
Control group 1 Normal 0 (clive oil administered) 0 (distilled water
administered)
Comparative group 7 Immersion in 0 {olive oil administered) 0 (distilled water
water administered)
Reference group 1 Immersion in 0 (olive cil administered) 5
water
Reference group 2 Immersion in 0 (oftive oil administered) 10
water
Reference group 3 Immersion in 0 (olive oil administered) 25
water

*the amount (mg) administered per kg of mouse's body weight




Sesami nl0 g Thi am ne hydrochl ori del0 g Tocopherol acetate50 g Silicic
anhydride20 g Corn starchl110 g The powders of these ingredients
were m xed uniformy; after adding 100 nL of 10% hydroxypr opyl
cellulose in ethanol, the m xture was kneaded in the usual manner,
extruded and dried to prepare granules. [0049] Preparation 2: Capsul es
CGel atin60. 0% G ycerin30. 0% Met hyl par ag.)(y_benzoat e0. 15% Pr opyl

par aoxybenzoat e0. 51% Waterq. s. A conposition conprising the

i ngredients indicated below was filled into gelatin shells consisting
of the ab@®4Tent i dAaBlendd edi ents by a conventional nethod to

prepare [soft capsul es each wei ghing|[360 ng. Sesani n3, 5

Group Method of Test Samples
breeding Amount of sesamin ¢lass | Amount of Vilamin B4
compounds class compound

administered{mg/kg*) administered(mg/kg*)

Control group 2 Normal 0 (olive oil administered) 0 (distilled water

administered)

Comparative group 8 immersion in 0 (ofive oil administered) 0 (distilled water
water administered)
Reference group 4 Immersion in 0 (olive oil administered) 50
water
Reference group & Immersion in ¢ (olive oil administered) 100
water

*the amount {mg) administered per kg of mouse's body weight

The results are shown in FIGs. 3 and 4, from which it is
clear that the critical swimming time of the mice in
comparative groups 7 and 8 that were kept under immersion in
water were shorter than those of the mice in the normally kept
groups (control groups 1 and 2). The groups administered with
5 mg/kg, 10 mg/kg, 25 mg/kg or 50 mg/kg of vitamin B; class
compound (reference groups 1 to 4) had comparable critical
swimming times to comparative groups 7 and 8. The group
administered with 100 mg/kg of vitamin B; class compound
{(reference group 5) had a longer critical swimming time than
comparative group 8.

EXAMPLE 4



Thi am ne hydrochl oride0.4 ng Fatty acid ester of glycerol 15.0 ny
Beeswax15. 0 ng Wheat germ oil 245 ng [0050] Preparation 3: Tablets
Sesanminl0 g Thiamne nitrate30 g - 29 - Starchl72 g Fatty acid of
sucrose9.0 g Silicon oxide9.0 g These ingredients were m xed
and palletized with a single-action tableting machine to prepare 9-nm
tabl ets each wei ghing 300 ng. (0051]Er§gafation 4: Bever age

Pal atability: SodiumDL-tartrate0.1 g

foo4s] Preparation 1: Granules
Sesamin i0 g
Thiamine hydrochloride 10 g
Tocopherol acetate 50 g
Silicic anhydride 20 g
Corn starch 110 g

The powders of these ingredients were mixed uniformly:
after adding 100 mL of 10% hydroxypropyl cellulose in ethanol,
the mixture was kneaded in the usual manner, extruded and

dried to prepare granules.

[0049] Preparation 2: Capsules
Gelatin 60.0%
Glycerin 30.0%
Methyl paraoxybenzoate 0.15%
Propyl paraoxyhenzoate 0.51%
Water qg.s.

A composition comprising the ingredients indicated below
was filled into gelatin shells consisting of the
above-mentioned ingredients by a conventional metheod to
prepare soft capsules each weighing 360 mg.

Sesamin 3.5 mg

Thiamine hydrochloride 0.4 mg

Fatty acid ester of glycerol 15.0 mg

Beeswax 15.0 mg

Wheat germ oil 245 mg
[0050] Preparation 3: Tablets

Sesamin 10 g

Thiamine nitrate 30 g



Succi ni ¢ aci d0.009 g Sweetness: Liquid sugar800 g Acidity: CGtric
acidl2 g Vitamn Cl0 g Sesamnl g Vitamn Bl11l g Vitamn E20 g

Cycl odextrin5 g Emulsifier5 g Flavoring agent 15 nL Pot assi um

chl oridel g Magnesium sul fate0.5 g These ingredients were m xed
together and diluted with water to make a total of 10 L. The

resul ting beverage was intended to be ggunk in a volume of about 100
m. per serving. - 30 -

Starch 172 g
Fatty acid of sucrose 9.0 g
Silicon oxide 2.0 g

These ingredients were mixed and palletized with a

single-action tableting machine to prepare 9-mm’ tablets each

weighing 300 mg.

{oo51] Preparation 4: Beverage
Palatability: Sodium DL-tartrate 0.1 g
Succinic acid 0.009 g
Sweetness: Liquid sugar 800 g
Acidity: Citric acid 12 g
Vitamin C 10 g
Sesamin lg
Vitamin B; l1g
Vitamin E 20 g
Cyclodextrin 5g
Emulsifier 5g¢g
Flaveoring agent 15 mL
Potassium chloride l1g
Magnesium sulfate 0.5 g

These ingredients were mixed together and diluted with
water to make a total of 10 L. The resulting beverage was

intended to be drunk in a volume of about 100 mL per serving.



CLAIMS 1. A conposition incorporating at | east one sesam n-cl ass
compound and at |east one vitam n Bl class conpound, wherein the
total amount of the sesam n class conpound incorporated is at | east
1% of the total weight of the conposition. 2. The conposition
according to claim1l, wherein the sesam n-class conpound i s sesamn,
epi sesamn, or a mxture thereof. 3. The conposition according to
claim1l or 2, wherein the vitamn B1™ ct%ss conpound is at |east one
menber selected fromthe group consisting of thiamn, thiamne

di sul fide, benfotiamn, fursultiam nCLAIMDHenti am n, dicetiamn,
thiam ne ethyl disulfide, thiam ne propyl disulfide, and salts
thereof. 4. The conposition according to any one of clains 1 to 3,
wherein the total amount of the vitam n Bl class conpound

i ncor por dt-ed s CBEPAREHLOP GRCOHRPTEIHNGS athdepdt aPRSei GiAMIgy GRS

iti . 5. Th iti di t f .cl ai 1t
4, Whi ch SCRPPERAPAR SRR Ok YAIRIBE! Pt crLARE SARRE e RRYTERR of
claims 1,40 9,0 Ghobst f A8 %rels%:rﬂﬁv%ﬁggﬁ- aoxﬁ%ca&a?ej}’rﬁcr&%%rated is

cont ai ni ng at | east one sesam n-class conpoun t Teast one

vitamin Bt gbase epnppuikh Mielieiaigh® L@l the COBMSELiGiod.NE

sesam n-cl ass conpound 1n 100 nL of 'the beverage is 1 to 100 ng and

the totalz. contraat cehpdéier dd addbridlingl @6s ctampounditidrei}) tHe Of the
beverage is 1 to 100 ng. 8. An anti-fatigue agent containing at

| east oneesamlh-elaesaronpaires S eEsamid , aagisésamest ane witkauire Bl
cl ass conpound as the active ingredients. 9. The anti-fatigue agent
accor di ngheyeeFai m 8, which is for treating or preventing chronic
fatigue syndrone. 10. Use of a conposition containing at |east one
sesam n- Gl-ass TRBnPIHRRS birkPht2qc@Isdinghdoy FLaimnl BT i3 adhedSifo g f or

producing_.an anti-fatique agent.  11. A nethod of Br vent i a
Fatigue CORAMEROR: AT COBRBPNGes-hifth ieddr PRG MEERpOFIFErPa £rom
o eleb oAU SR A SOOI A one
benfotiamin, fursultiamin, bisbentiamin, dicetiamin, thiamine
ethyl disulfide, thiamine propyl disulfide, and salts thereof.
4, The composition according to any one of claims 1 to 3,
wherein the total amount of the vitamin B; class compound
incorporated is between 0.001 and 20% of the total weight of
the composition.
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. A beverage containing at least one sesamin-class compound
and at least one vitamin B; class compound, wherein the total
content of the sesamin-class compound in 100 mL of the
beverage is 1 to 100 mg and the total content of the vitamin

B, class compound in 100 mL of the beverage is 1 to 100 mg.

8. An anti-fatigue agent containing at least one
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sesamin-class compound and at least one vitamin B, class
compound as the active ingredients.

9. The anti-fatigue agent according to claim 8, which is for
treating or preventing chronic fatigue syndrome.

10. Use of a composition containing at least one
sesamin-class compound and at least one vitamin B, class
compound for producing an anti-fatigue agent.

11. A method of preventing a fatigue condition,

which comprises administering a composition containing at
least one sesamin-~class compound and at least one vitamin of

B; class compound to a subject in need.





