- 1 - SPECI FI CATI ON COVPCSI TI ONS CONTAI NI NG RI BOFLAVI N AND

SESAM N- CLASS COVPOUNDS [ TECHNI CAL FI ELD] [0001] The present invention
relates to conpositions that can potentiate the physiol ogi cal
activities of riboflavin and which contains both riboflavin and a
sesam n-class conpound(s); nore particularly, the invention relates
to conpositions having an anal gesic action that can prevent and/or
reduce the pain due to a variety of di sedses and trauma, or to
conpositions having an anti-fatigue action that can prevent and/or

al | evi ate physical and/or nental fati.gue. |l as foods and
beverages that contain such conposi %ons;c?gigﬁeROUND ART]

[ 0002] Ri bofl avin, also known as vitamn B2, is a physiologically
active substance that is classified as a water-sol uble type of

vitam ns. ToodposDpioNsy icONTRISENG ROBOFOAVIN ROV GHIAMENARAALE CAbMBSNDS
many eye di seases including cataract, sonetines aneliorating synptons
such as i nf |'Z8@HNLICGHE, FAERDAg or itching of the eye, and eye strain
(the free encycl opedia WKki pedia; website, http://ja.w kipedia.org/).
As for the iﬂfgj/@ibl ogiT®@&l PEESPREt Le¥entian nsfladesntoi cohpgsbems that
reported that riboflavin-containing conpounds have an

i munol o- autffeRIYG tdetPo ke PRIERL CERE FREN R VARdeghaf riboflavin and

br event i ng SR RO "SgBRLh PAERIA TRt finche Bpmani,Slass

[0003]Furtnﬁku&ﬁﬂﬁﬂg§;hﬁxﬁebﬁggtfggféfik}l¥%eaqﬁbg8§£8n relates to
compositions having an analgesic action that can prevent
and/or reduce the pain due to a variety of diseases and
trauma, or to compositions having an anti-fatigue action that
can prevent and/or alleviate physical and/or mental fatigue,
as well as foods and beverages that contain such compositions.
[BACKGROUND ART]
[0002] Riboflavin, also known as vitamin B., is a
physiologically active substance that is classified as a
water-soluble type of vitamins. This riboflavin is said to
aid in preventing and treating many eye diseases including
cataract, sometimes ameliorating symptoms such as
inflammation, drying or itching of the eye, and eye strain
(the free encyclopedia Wikipedia; website,
http://ja.wikipedia.org/). As for the physiological
activities of riboflavin, it has been reported that
riboflavin-containing compounds have an immunolo-augmenting
action (Patent Document 1) and that riboflavin-containing
compounds are useful as a toxin shock preventing or treating

agent (Patent Document 2).



action of riboflavin as one of its physiol ogical activities. Exanples
include the followi ng reports: that riboflavin ingested in high doses
was effective for mgrai ne prophyl axis (Non-patent Docunent 1); that
ri bofl avin showed an anal gesi ¢ action against inflammtory pain in a
dose- dependent fashion when it was adm nistered intraperitoneally at
concentrations of 3 to 100 ng/kg but it was ineffective against pain
in thé nervous system (Non-patent Documemt 2); that when riboflavin
was adm ni stered perorally at concentrations of 1 to 50 ng/kg, its

anal gesic, efhpshy | LA dEBKde.! fsbe PEALEGH, 25 TAadofhdL et

rise any further” even € Wwas i ncrease

(Non- pat ent s Decewrest Sr Zh i ak0884] bt has m&%%‘gga&hﬁrzt%itit%se.

vitam ns including vitam n B2 have anti-fatigue acti , hane

fatigue rel ER¥hpTe &NThdIAMEHHNFoaACbwOR§ Sdpdd 04 1 AWANS rab8 s KBEYR
(Patent Docunent 3). In addition, supplenents and drinks that contain
vitami n Bl, ing¢sned BP reingh \dolsemi waBbefif ectDraeicyl aligyaanai padpeyfofis
i ngestion by consuners who are fatigued or have rough skin. [Patent
Docunent 1] {¥en sp@igargs Posyneatte A0 : Dbbatentb@ layfnl Ghr9edlan fPatgedic
Docunent 3] JP 2005-23008 A [ Non-patent Docunent 1] Schoenen J.,
NEUROL OGY, 36?1%6@9%ﬂﬁt199‘§]1{am'ﬁi55Yeﬂ%“D0’dhrﬁerﬂO%dEﬁﬁﬁééa’h Baxhira

of Pharnaco%ggX’iéa%h;%é%ﬁ%gi%e%%glinirgpéritoneally at concentrations

of 3 to 100 mg/kg but it was ineffective against pain in the
nervous system (Non-patent Document 2); that when riboflavin
was administered perorally at concentrations of 1 to 50 mg/kg,
its analgesic effect in a formaldehyde test peaked at 25 mg
and did not rise any further even when the dose was increased
up to 75 mg (Non-patent Documents 2 and 3).

[o004] It has been known that B vitamins including

vitamin B, have anti-fatigue actions, namely, the fatigue
relieving and preventing actions of B vitamins are known
(Patent Document 3). In addition, supplements and drinks that
contain vitamin B,, vitamin B, and vitamin B¢ are commercially
available for ingestion by consumers who are fatigued or have
rough skin.

[Patent Document 1] JP 5-201864 A

[Patent Document 2] JP 10-299%41 A

[Patent Document 3] JP 2005-23008 A

[Non-patent Document 1] Schoenen J., NEUROLOGY, 50, 466-
470,1998

[Non-patent Document 2] European Journal of Pharmacology, 421

F

157-164, 2001



[ Non- pat ent Docunment 3] European Journal of Pharmacol ogy, 492, 35-40,
2004 [ DI SCLOSURE OF THE | NVENTI ON] [ PROBLEMS TO BE SOLVED BY THE

| NVENTI ON] [ 0005] As descri bed above, various physiological activities
of riboflavin have been reported; however, its effects are not
necessarily satisfactory and riboflavin is mainly incorporated for
the purpose of supplenenting the phy5|olog|9al activities of other
compounds and no attenpt to enhance the pRySiol ogical activities of

ri bofl avin per se has been suggested or disclosed. In addition, as

descri bed aQQM%rpgtEh%aﬁb@éméﬁyQIPQﬁﬂwgﬂgﬂnJBQrH@ rﬁﬁéyﬁdcolﬁb&guEQZ

action but no specific disclosure has en nmade a out
anti-fatiguesaapi,onoof riboflavin (vitamn B2). [0006] An object of

the present invention is to provide conmpositions, in particular,

foods and bdWgiSEHESUREhQF THE BEBNTIONjumans, aninmals, etc. and can

t herefore be ingested for a continued period and which are capabl e of
potentiatindpﬁﬁgLEH§sT@l%@i%Q@VERnBKMﬂﬁEe§N§ENTI@®TIavin. [ MEANS FOR
SCOLVI NG THE PROBLEMS] $0007 The present inventors nmade intensive
studies in df88rl}t o sBFvees ‘£ﬁ€%¥ﬂﬁi SAEHOBF o BFEC ki eduAgtivities

surpr|5|nglyft Eo% ysSi 0 ical_activities of riboflavin could be
pot enti at ed Whé& S%g?%dh?%%oﬁéﬁﬂ Rﬂ39ﬁt8d$e§%ﬂ?ﬂ%¥as%?%xﬁﬁﬁﬁﬁﬁ&(§¥e not
SRR i e
adm ni strat iy eher hpRLHbaYi & ad BfRL M thiBE the physiological activities
of other compounds and no attempt to enhance the physiological
activities of riboflavin per se has been suggested or
disclosed. 1In addition, as described above, B vitamins have
been known to have the anti-fatigue action but no specific
disclosure has been made about the anti-fatigue action of
riboflavin (vitamin B,).
[0006) An object of the present invention is to provide
compositions, in particular, foods and beverages, that are
safe to humans, animals, etc. and can therefore be ingested
for a continued period and which are capable of potentiating
the physiological activities of riboflavin.
[MEANS FOR SOLVING THE PROBLEMS]
[0007] The present inventors made intensive studies in
order to solve the aforementioned problems and found
surprisingly that the physiological activities of riboflawvin
could be potentiated when ingested together with a sesamin-
class compound(s). Specifically, as described above, there is
an upper limit to the effect of the analgesic action that can

be attained by oral administration of riboflavin alone but the



- 4 - present inventors found that the effect of riboflavin was
potentiated by ingesting it together with a sesam n-cl ass conpound(s)
and that riboflavin displayed an anal gesic effect that could not be
attained by ingesting it alone. In addition, the present inventors
assessed riboflavin by a swi mm ng behavior test in a water-inmersion
stress nodel animal which is regarded as ja nodel for evaluating the
degree of fatigue; as a result, they found that riboflavin has an
anti-fatigue action. And the present inventors also found that the

anti - f at i guer@edd vnimfentiorel Fauha, thbenceordrised Wt Bi BoBESRIN Nidd ass
conmpound(s), was of such a degree that it could not be attained by

i ngesting rpdoEnandtredalbgnangadtihatitibofdthem wvantd a sesanim-class
conpound(s) displayed an outstandi ng synergi sm These findings have

| ed to the aeeRmpld(shmand shatheipeibanin i(disedeved. ah0808l dJéniy; dfifect
present invention relates to the conpositions set forth bel ow that

i ncl ude f ootRALMRPHEY SCdgbe. attained JhhdidasddngoAtarhPRg- riHvf | avin
and a sesanj n:cl.ass ound(s).. 2. The conposition according to 1
above, wherae(lliI lftjhoen'p?%‘%lptr%%n%v\é?‘éﬁt?ﬁsti e&FefihElPB%%I‘vh‘hat%{iaty of
the sesami nglass, CUMOUINCSL Lo Lhe, Lotal QYantiby oL rLbofLayin
taken as unity 1s Eﬁo noré than g . 3. e “conposi B %nr%%%or?oleng to

1 or 2 abovgninthergiitn N8 $8§aPHBACAASS MdfHA0wRN g);aﬂﬁstfnvg%@f&erg%%

of a sesam n-class conpound(S) which contains at least 1 % of a

sesam n-cl ass fomuMetd(Es) a rebult, they found that riboflavin has an
anti-fatigue action. And the present inventors alsoc found
that the anti-fatigue action of riboflavin, when combined with
a sesamin-class compound(s), was of such a degree that it
could not be attained by ingesting riboflavin alone and that
riboflavin and a sesamin-class compound(s) displayed an
outstanding synergism. These findings have led to the
accomplishment of the present invention.
[0008] Thus, the present invention relates to the
compositions set forth below that include foods and beverages.
1, A composition containing riboflavin and a sesamin-class
compound(s).
2. The composition according to 1 above, wherein the
proportion (weight ratio) of the total gquantity of the
sesamin-class compound(s) to the total guantity of riboflavin
taken as unity is no more than 4.5.
3. The composition according to 1 or 2 above, wherein the
sesamin-class compound(s) are a concentrate of a sesamin-class
compound(s) which contains at least 1 wt% of a sesamin-class

compound(s).



4. The conposition according to any one of 1 to 3 above, wherein the
sesam n-cl ass conpound(s) consist of sesam n and/or episesamn. 5.
The conposition according to any one of 1 to 4 above, wherein
riboflavin is riboflavin sodium phosphate or riboflavin butyrate. 6.
The conposition according to any one of 1 to 5 above, which is for
oral use. 7. An anal gesic agent containigg_riboflavin and a
sesam ncl ass conpound(s) as active ingredients. 8. An anti-fatigue
agent containing riboflavin and a sesam ncl ass conpound(s) as active
i ngredi ent s.4.9.Thids @ofiboai8@6AMhBc S @ERy GOTRAYNENS) 0f OI +6PF QHRG t he
physi ol ogi cal activities of riboflavin. [BR EF DESCRI PTI ON OF THE
DRAW NGS] [ 00G9jeEnGthé sssaminapbashowimguni¢sef tensiof ofSHdddmin

class conpounds on the anal gesic action. FIG 2 is a graph
showi ng t he 3WHIoFe§PEsgeLMBA- due to the conbination of riboflavin
(vitam n B2) angﬁsesanin1class conpounds. FIG 3 is a graph
showi ng t he Syd@fgFERPPALILAGR REPIIHAT &7 4UE ebetad Eokdihabioyie . of

i bof | avi itam n_B d. i n- ds. FIG 4 i
. oraph sholg SCROTARPT IFEET oot BRSO vate SPOLURCOROMIHER (B of
riboflavin qg%o§§§@gknbﬁ£9§§tgpnpounds.

6. The composition according to any one of 1 to 5 above, which

is for oral use.

7. An analgesic agent containing riboflavin and a sesamin-
class compound(s) as active ingredients.

8. An anti-fatigue agent containing riboflavin and a sesamin-
class compound(s) as active ingredients.

9. Use of a sesamin-class compound(s) for improving the
physiological activities of riboflavin.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0009] FIG. 1 is a graph showing the effect of sesamin-

class compounds on the analgesic action.

FIG. 2 is a graph showing the analgesic action due to the

combination of riboflavin (vitamin B,) and sesamin-class
compounds.

FIG. 3 is a graph showing the synergism in analgesic
action due to the combination of riboflavin (vitamin B,)} and
sesamin-class compounds.

FIG. 4 is a graph showing the anti-fatigue action due to
the combination of riboflavin and sesamin-class compounds.

FIG. 5 is a graph showing the anti-fatigue action due to

the combination of riboflavin and sesamin-class compounds.



FIG 5 is a graph showing the anti-fatigue action due to the

conmbi nation of riboflavin and sesam n-class conpounds. - 6 - [BEST
MODE FOR CARRYI NG OQUT THE | NVETNI ON] [ 0010] (Ri bof | avi n) The

ri boflavin according to the present invention (which is hereinafter
soneti mes-designated "vitamn By") covers riboflavin derivatives or
phar macol ogi cal | y acceptabl e salts theregf. The ribofl avin
derivatives or pharnmacol ogically acceptable salts thereof
specifically include flavinnononucl eotide (FMN), flavin-adenine

di nucl eot i desEFTADODE FoRf CavRRINEt GWP WnE aeeThirbRf! avi n sodi um
phosphate (vitamn By phosphate ester), nono- or diethanol am ne salt
of ribofl avitoelghosphd®Raépofilbeihavin butyrate (vitam n By butyrate
ester), leucoflavin, nonohydroflavin, |eucoflavin phosphate ester,

| eucof | avi n- rmn&hﬁ’clrééprféé"ipea@wmhiﬂm -tddhenprdiant| sovénsoret(evhich

Anong t hese, y absorbabl e ribofl avin sodi um phosphate and hi ghly
stabl e ribot$ aﬁﬁi W}FP& gonpbines fAsfiradedanvagenin nB1"He cpresant

i nventi on, eJt Qne _or of the aforenﬁptlon d ri bofl avins can
be used. | A %"&H oPRaa é?%%?ﬁ%*%@? feiealin eEToRtaRIq elts

PLoeSr b PR, arkh SRRSOl RLOMGHSL3CLR b RLIL ORIy

nat ur al extracts ferne m Cr oor gani sn¥, and

used. (SesamiaslA3s %glmgueﬁéﬁ;éaf speum%ai%a%elﬁhéSﬁ d&&rﬂ)ound(s)

according to the present invention cover both”sesam n an
anal ogs. Theomesledtaaal Q@EN) NCF Lkei Melde@Ahy aRhEES$AHTE MHUlFATIEY Mmay

al so include the dioxabicyclo[3.3.0]octane derivative described in JP

4-9331 A A dssdmviac ttassabohpoabel( )il aspecsbitan| yhdephate
{vitamin B, phosphate ester), mono- or diethanolamine salt of
riboflavin phosphate, riboflavin butyrate (vitamin B, butyrate
ester), leucoflavin, monohydroflavin, leucoflavin phosphate
ester, leucoflavin-mononucleotide, leuccoflavin-adenine
dinucleotide, etc. Among these, highly absorbable riboflavin
sodium phosphate and highly stable riboflavin butyrate are
used with advantage. In the present invention, either one or
more of the aforementioned riboflavins can be used. In
addition, these are in no way limited in terms of the process
for producing them and any products selected from among
natural extracts, ferments by microorganisms, and synthetics
may be used.
(Sesamin-class compound(s))

The sesamin-class compound(s) according to the present

invention cover both sesamin and its analogs. The sesamin
analogs include not only episesamin but they may also include

the dioxabicyclo[3.3.0]loctane derivative described in JP

4-9331 A. A sesamin-class compound{s) may specifically be



- 7 - exenplified by sesam n, sesanmi nol, episesam nol, sesanolin, and
the Iike; although stereoisoners or racemates of these sesam n-cl ass
conpounds nmay be used either alone or in adm xture, sesam n and/or

epi sesam n can be used with advantage in the present invention. In
addition,. as long as the desired effects of the present invention are
exhi bited, netabolites of a sesam n-class_conpound(s) (such as those
described in JP 2001-139579 A) are al so~sésanin anal ogs covered by

t he sesami n-cl ass conpound(s) according to the present invention and

can theref Ore?zep@l':ﬂ%?ggi Hartggs%ﬂﬁ%erg g'aﬁmg&i,oe iéggérHJJh?, sesamolin
sesani n-cl ass conpound(s) to be Used in the pr%sen I'nvention are rh
no way |im tzed BYet heke: f 91 Poddte HAERIShBESt B FadiROicd I3 +nald

the like. If, for exanple, sesamn is chosen as a sesani n-cl ass
conpounds, sesanin-alaextcatpethds omysaesaneedi tibyen A gretihod
(such as the one described in JP 4-9331 A) may commonly be enpl oyed
(this may badpdktutgea sesanim axdfeactepdisesehinedasdsamayd with
alternatively, comercially avail able sesane oil (in liquid form may
be used as SYYRDMtAERedRr the Pigrenhsavigadienseshimeadlition.used lohgsas
characteristic flayor rrgé occasionally be eval uated as being

or ganol ept i ¢&E Jeahged; PEEeRtS (HerdioPEesepti Inprrtien ara §xhdbitag.
sesanm n ext . fipe esam n) .that has be extracted from
sesane oi | %%%E\R/&?%ﬁégsbfa%t% %%Iégna)rlcdla(?&o?f)@gggn‘ﬂ:s Ed{ﬁ'ﬁ%oﬁs i‘ROFfie
case where sR3aRepek! ihSJFS%lJIS%W&m Ar-6008 £t ed Sarpihy !a%‘éll%ﬁét
when one tries to incorporate a desirabl'e anount of sesamn, the
vol ume of theverel@ byl thefsawinid \d a8 RoBRbuEQNE i AT HHFPLS £han
that is prescribed becones so |arge per unit dosage that
i nconveni engeesienti igeshtbon nughtcaoc casirefakbyb@cgssd 1M 4 pregkat,
in the case of formulating for oral adm nistration, the preparation
(e.g. capsuli@veb&dones so big that inpedinents to ingestion
occasionally occur. Therefore, even for the reason that the intake
can be redud@@ililt isTPfefetdwin 10 asse comROyBdLM texis aied gn the
refined sesanin) from sefame oil. 001§JaTerl1ls, .a sesam.n-cl ass
donten

conpound(s) H&SEB uSBECRIEOB 2T R bR ¥WoACBAEFALRY ofhefr form, the
i n-cl . f i
sosh 1 ay compOuDe eI st o GATeRDT o 1Y 0 Blogt

appropriate e sesam'n-class conpoun )t

and the for He@hmtiAeiGOBROSEL | £ 4 el MNCB1LBSY oSSl iMOr RUANEY: akt
is usually preferred to enploy a concentrate of a ‘sesam n-cl ass

conpound( s) eixtrebitel f£hemsessdnmd-layy GORABWNSIhE e HUIC AR kabedne
to at least 1 % Mre preferably, the content of sesam n-class
conpound( s) desctrheedohuediPrétE3Df AResmy cohmesly ovgcandic)ed g tats may
| east 20 wt % even nore preferably at least 50 wtt, still nore
preferably &€ Kceaded7e SesgnbmEtivrRadnorarehigned ef¢samig)) sup to 90 Wt %

or nore i s optimum . . .
alternatively, commercially available sesame oil {in liguid

form) may be used as such. However, in the case where sesame
0il is used, its characteristic flavor may occasionally be
evaluated as being organoleptically undesirable; therefore, it
is preferred to use the sesamin extract (or refined sesamin)
that has been extracted from sesame oil and which is tasteless
and odorless. In addition, in the case where sesame o0il is
used, its sesamin content is so low that when one tries to

incorporate a desirable amount of sesamin, the volume of the



[ 0013] As described above, the sesam n-class conpound(s) to be used in
the present invention are either conpounds found in conventi onal
foods or anal og conpounds thereof and, obviously, they excel in terns
of safety. This is also clear fromthe fact that when 7-week old ICR
mal e mce - were adnministered (orally adm nistered) sesamn for a
continued period of -9- 2 weeks at a dgse of 2.14 g/day/kg, no
abnormal synptons were observed. [0014] The assi gnees of the subject
application already found that the sesam n-class conpound(s) to be
used in therpiaseRtinl NV@RENIA, BN RMthiedhs’ coRSSE bANHAA is

epi sesam n, have an autonom c nervous system nodul ating action

(I nternati omnadsdilbleidc deicone¥0s 3004+ dd A9 initodie¥ege they were
entirely unknown to show the actions clained by the present

i nventi on, inenvempdieaceisonant hagepbiemtnighss ockasanabegi ccant.i omrn as
wel | as an anti-fatigue action, and it has been neither disclosed nor
suggest ed tRRtidPIeadnpébentprat cof Heophisitdnggifedl oretiviti es of

ri bofl avin. An%éggsiq action and agent) The present invention

I
is useful o IPJeSPe ABBnPTreRat2 iy dft- 9 - aRBPBRLE bdhreINashEophiLg
i n humans ni_nal rticularly, in humans. T term "ani | s" as
bty drPhineRR P! o ieh SFBBRonany PARYF ar yPetors.

used hereinre t ustria

ani mal's; spafh iGal lohe HRdUSHT{AbL: ANIBLRAET 60G b HOASE AN Pl

which are required to be kept trial purposes, i ncluding

livestock sprd¥edse@ithl @seh@hECSesfhls ex83:ct (SPCLRFiREE  se LY ¥rom
such as chickens, ducks, quails, turkeys, ostriches, etc., and fishes

such as yeldensra loilyoung yellowail, red sea bream comon horse
mackerel, carp, rainbow trout, eel, etc.; pets refers to so-called
pet ani mal sl¥HE lconp&husn ankeadminigiglamicegpdogd(stats, berargmit sre
little birds, hansters, goldfish, etc.; and | aboratory animals refers
to those arRTRASFaHYCcR SPBCEREFREE ¥ F GrestBdBaFéAsF ncapend(s). The

di sci plines_as X .
degree of concentration may be set as appropriate for the

kinds of the sesamin-class compound(s) to be used and the form
0of the composition into which they are incorporated; it is
usually preferred to employ a concentrate of a sesamin-class
compound(s) in which the sesamin-class compound(s) are
concentrated to at least 1 wt%. More preferably, the content
of sesamin-class compound{s) in the concenitrate of sesamin-
class compound(s) is at least 20 wt%, even more preferably at
least 50 wt%, still more preferably at least 70 wt%, and
concentrating (refining) up to 90 wt% or more is optimum.
[0013] As described above, the sesamin-class compound(s) to
be used in the present invention are either compounds found in
conventional foods or analog compounds thereof and, obviously,
they excel in terms of safety. This is also clear from the
fact that when 7-week old ICR male mice were administered

(orally administered} sesamin for a continued period of



- 10 - medicine, biology, agronony, pharmacy, etc. and they include
mce, rats, guinea pigs, beagles, mniature pigs, rhesus nonkeys,
crab-eating nonkeys, etc. [0015] The anal gesi c agent of the present
invention is intended to conbat a broad spectrum of pains, ranging
froma transient and slight pain to a chronic unbearable pain. Pain
is usually controlled by using anal gesics but their effect is not
necessarily adequate; if the pain is chronic pain (ache) associ ated
with arthral gia, neural gia, |unbago, etc., the pain relieving effect
of anal gesi gs weskkUSt Leapss aby ANd, JMIRY/k§, RS Cabrto G isHSPons were
adm nistration of them may often cause side effects such as

gastr oi nt estabsalcvddsor ders, renal disorders, hepatic disorders, etc.
In addition, since the pain associated with arthral gia, neural gia,

| unbago, et d.00lddds tBhéenassboreas tdf dhengpblidet regentcatdpnd agr-enti
of the popul ation of elderly people is increasing social demands for
not only m thoyadi fhahnthe| $¢8HI17J 458 FopRouad 69) preventised in. the
[ 0016] The analgesic ﬁgent of the present invention is useful in

conbating t kEeEE8VeiRERRFHPRY IAB LKl Ags BESFhAHH O FRIigPSRRERS
that involv ch.pai.hs. The anal gesic ent of the present
i nventi on, \?ﬁ??’%haﬂsg{é@czn%%%%nﬁlenr}{: %s§ Y@%%Bo’ﬂﬂ%(ls?tjf’}é) °fation with

riboflavin, gyperghsibsa] | YuDOLENIAL 6 LHEs ANGUES) £ &%%iv% hg%hey were

ri boflavin, thereby displaying a superior anaFgeS|c I'on

conventi onalendi@kg9Sufiknoki! @SHHIWORhel bet26hE VELANHL YL IR BLEsent
ri boflavin and a sesam n-cl ass conpound(s) which have béen i ngested
for many yedmsenmibhe fosm odn faadsnorhbevpsegesiates tHe hasigesstde
effects and can be ingested for a continued period. Therefore, it is
a new type dictdmal gesi¢ehyers athiaphii-Samoguendytian t arde iftohaseyatar
ingestion in order to reduce chronic pain but which can al so prevent
di sease t hatteifbEryessphPied QF Sudgestrdr Eheh) themhisampptgnainty e
anal gesic a resent. invention as_a useful drug in view of

t . th s ] !
t he circuns&%&Eégﬁﬂﬂﬁg?fwﬁﬁEﬁyﬁqﬁ?SsQﬁéElB?fb%Y+Pdiffers bet ween a
hi ghl y sensi(%in\é%gggg_éogc@{\gq Zarl(ftsa%%ezﬁgsi tive person and in the

absence of an objectirve sc ften difficult to nake a cl ear

di stinction betwegn gr896A8! iifeHi8 ANd saudbs6RSEY St alfn 204 5@@@

been desired that the conventional therapeutic act which™involv

admi ni st er i RGakegi6aENOHSasddr A% dRRlsgeRECHa MO hhyinseRhacgdifY1s,
foods and beverages in forns that can be ingested regularly.

(Anti-fati gparadtiudarandimdentans. TheéheeemnpasindlsT ofs ldedphesent
invention, in addition to exhibiting the above-descri bed anal gesic
action, is Feérgr &8 andegtyidltdnginelsgenetsn dndeleboadoayi anlimalhe
term"ani mal s" as used herein refers to those aninmals to which the
above- descr iSPEFTEAGR LS cIRYEHITfad egipelappefets dity, thoseparimagpayhich
the anti-fatjque agent .of the . present invention is used in.industrial
ani nal s, pefgg %ﬁ g?ﬁ %r%?dﬁ%/%%ﬁ%ﬁ§a§ ﬁﬁé?stﬁ?ﬁiﬂRﬁfﬁﬁﬁ%§'aﬁBCgPa?gg

used in humangewk} b Pahdh CA4 &la \e%nh%qgeéhﬁ%%r c;ge;.qusy;eggt stc.

animal s" refers to |livestock such as catt r'ses, pi‘gs, ¢

sheep, etc. poagt¥®l buds &&CEHERIHSSCuchYNt {ffh BOIShuriless, BEESiches,

refers to dogs, cats, etc.; and |laboratory animals refers to those

ani mal s whi etcar,eand fishes such as yellowtail, young yellowtail, red sea
bream, common horse mackerel, carp, ralnbow trout, eel, etc.;
pets refers to so-called pet animals and companion animals,
including dogs, cats, marmots, little birds, hamsters,
goldfish, etc.; and laboratory animals refers to those animals

which are sacrificed for research in such disciplines as



- 12 - sacrificed for research in such disciplines as nedicine,

bi ol ogy, agronony, pharmacy, etc. and they include mce, rats, guinea
pi gs, beagles, mniature pigs, rhesus nonkeys, crab-eating nonkeys,
etc. [0017]Fatigue is a tenporary decrease in both physical and
ment al perfornmances that is observed when a physical and a nental
stress is applied continuously and the decreased performance neans a
qualitative or quantitative drop in the ¥hpacity for physical and
nmetal work. In addition, the term"fatigue" as used in the present

i nvention . .cover .chronic_fatigue syndrone and death from,

over wor k. igg%éligé %ﬁ§?9$§ti%%€b%g t rFﬁSYprEg%nta?$;ﬁ£ﬁﬁ dRehyge
the action gf..attgpuat i ng ve; ioned fat cFestoring from
such fatiguefeépec?%Fcbex%%%?%ggghgrﬁﬁéegﬁemgg%%gﬁgegél%rbf%ﬁﬁpgg t he

time of dumdink@Rsf,0brublelitafg ax@iiEdsd N@ger, operating site (including
the brain) works, and suppressing the increase of a fatigue-inducing
subst ance imolsgpons@htoahlibgesi® @yENNofOfthexXpreseLt OlnvRRlidhi 9B

(i mprovi ng endurance or enhanci ng physical strength) and inproving
such a condintiepdedh&r chwbdt ad nbxradapeesrameof npains atmamfigefsonga
fatigue al though an exercising or operating site has not been

fati gued, dSapsilienisapfofdbidng PHN ricrdvebyFopienebearahliegmednst aPein
of an exercjisin i state. [0019] The

. operati site to the normal
chronic fafﬁbdﬁﬁ%ﬁ?ﬁ&rgﬂﬂgfﬁfg%dé?ﬁﬁﬁﬁ%§9 ByatAesant i it ihfie &4éactols

t he present_| L reans . fundanmental . synptons _such as a feeling of
systemc fEFFS&%Eeg%?ggﬁgnéd%gu§%%?31fathe BB1R"Es Shirodtc pain” (acHef

associated with arthralgia, neuralgia, lumbago, etc., the pain
relieving effect of analgesics is just temporary and, what is
more, a continued administration of them may often cause side
effects such as gastrointestinal disorders, renal disorders,
hepatic disorders, etc. In addition, since the pain
associated with arthralgia, neuralgia, lumbago, etc. tends to
increase with aging, the recent rapid growth of the population
of elderly people is increasing social demands for not only
mitigating and eliminating pain but also preventing it.

[a0l6] The analgesic agent of the present invention is
useful in combating the above-mentioned wvarious kinds of pains
and the diseases that involve such pains. The analgesic agent
of the present invention, which uses a sesamin-class
compound(s) in combination with riboflavin, synergistically
potentiates the analgesic action of ribeoflavin, thereby
displaying a superior analgesic action than conventional
analgesics. In addition, its active ingredients are
riboflavin and a sesamin-class compound(s) which have been

ingested for many yvears in the form of foods or beverages, so



- 13 - weariness, mld fever, swollen | ynph nodes, nuscul ar pain,
arthral gia, psychoneurotic synptons, etc. that |ast for such a

prol onged period as to cause inpedinents in daily life. The
anti-fatigue agent of the present invention can treat this chronic
fati gue syndrome, nanely, palliate the respective synptons of chronic
fatigue syndrone and bring theminto tpe¥qunal state. Further, the
death from overwork which is to be conbated by the anti-fatigue agent
of the present invention neans such a condition that although the
subj ect is it rasS@bi aWakyestsdtNathSide b@néng%@é@ £& "R Al RubRe
physi cal vigor, the subject is no |onger capable of reasonably

sensi ng t hepdmitddgue Tahade£onseqiienid \a new t@peSof £19d TheBAAS GYedt which
di sease or cardiac disease to result in permanent disability to work
or even deaish.ndthendmt sufbebieefagerggudfart hegpsttemtin nueidn do caduce
treat chronic fatigue syndrone and can thereby prevent death from
over wor K. [?ﬁﬁﬂ@FFhBa&ﬁtguFaﬁhﬁﬁhaQﬁﬁeﬂﬁﬁoa@ééVGthdi%ﬁQSﬂaqhﬂésénvolves
i nvention, or, the effect as the ue agent”, may typically

" ti- ti
be conf i r EFIBy Eng- R FSRERGFTRAR) - TITALS: HaY pginbat Ty anpdaesic
i i ti i -1 j .\ i i 1 t. A. ,
cent i nd L B oF WBECRELINRE LRI 380 S0 ORT LUBHL O lun He0RERF tne
kept e . Fsofi & &
rontaly Tliddtis2Bho8k SGRaOE WER HhePABhEL OB Palf SR SRYRTA

it takes tmiMg kkasneSPeSpEF@sWathd i 1BAsVWELRE: £ Ofe PedR@Snd0in the
seconds is neasured to determ ne the degree of its fatigue. Since

thi s ani nalabsedele b§ anpdysécolveandalent ak fatbften aifithculvods! makd a
the adm nistration of a test substance prolongs the swimmng tine, it
i s confirned-e@Fadishénabien befvweasiassnanmelt state igub,a akiserenpl sfatd,
by prevention or aneljoration of physical and nental fatigue and the
acconpanyi st PessPesR ndesithit daly thai aonventirnaladdenapghyse catt
strength tQﬁﬁm%FL S Erolon the time to gxhaustion, and mai nt enance

of physi cal VihoriPRLEST oF CUUALE K. TEAOS2T RS SR 15t FHAcISgErE

of the pre IRNKENL. Lf ted umans _or anitmal s, es

t hem | ess %%@P&gbpg,£%§ga?%éi%ygﬁggﬁkﬁ$écp?33r??9%éV}e&?ﬂﬁ Fgg?gﬁﬁp be
(recovery finaskaki ggh1aSt@t €d nore specifically, if physica

fatigue is felt during nuscul ar exercise such as sports or if nental

fatigue is (Aeth-dutigge aacOidn HiISgepenati on such as accounting
work, the anti-fatigue agent of the present invention nmay of course
be ingested to Fbki eompodictiat igueheWpabsest ntwsntiifori,t iinS adagessedio
in advance before working or playing sports, prevention of fatigue
can al so b&*dRiFIRe. the 2hkRrie idascribent apaslyegestant ivaf,one osedul aw
| ayi n . )
piaylng an anti-fatigue agent in humans and animals. The term
"animals" as used herein refers to those animals to which the
above-described analgesic agent is to be applied and, in
particular, the anti-fatigue agent of the present invention is
used in industrial animals, pets, and laboratory animals that
perceive pain and it is used in humans with particular
advantage. The term "industrial animals" refers to livestock
such as cattle, horses, pigs, goats, sheep, etc., as well as

racing horses, hunting dogs, etc.; pets refers to dogs, cats,

etc.; and laboratory animals refers to those animals which are



sports, an inprovenent of endurance is expected. Furthernore, if it

is ingested regularly, nental fatigue and the acconpanyi ng di sease

can al so be prevented. (Conposition containing riboflavin and a

sesam n-cl ass conpound(s)) According to the present invention, a
sesam n-class conpound(s) are contained in riboflavin, thereby

synergi stically potentiating the physiolggical activities of

ri bofl avin, such as anal gesic and anti-fafigue actions; at the - 15

- sane time, if the conbination is utilized as health food, the

physi ol ogi c ' I egli 0 : onhi .
contribute ?%cﬁggﬁfﬂf6?%%3?%32?§FO%%2 ?ﬁgt e c n%%ggt?gnﬁg?iéﬁﬁf'
present i nvenéledy W dHorail, apRarnadpf | @d N A tAe5e3881 AaE| RS, rats,
conmpound(s), the amounts in which the respective conponents can be

i ncor por at eguitmea notgd i Mdagdeisf, nheiatywhy Jigdsqgirtakuachotpey 8y ecdap-be
obtained individually. Usually, riboflavin is preferably incorporated
in the anpufdtiegdrardieisd iefcthe Nutritional Requirenents of Japanese
Peopl e as specified by the Mnistry of Health, Labor and Wl fare;

speci fical | 590}'{1 i s Fatigper df dLPPPHERE SRFreagengnf bethdehysfantalead
per day. In_addifion,_ there haggﬁbeen no reports on the maxi mum upper

linit of riBYfrayiRFHiPHRaRGSSHERREKER RIHIRS MREE AgPRESI¢HL and a

bl ens, i . igit for th t] ich it
e ncor por SeRtET atiadl) HPRBP1LRR' fon Elnddl FRRA' thE debSihadaran
no nore thap.AROtham®: WhanlOh ﬁqghitél@{véjgﬁ; q%%nft%fta@i%s@%%:ﬁ ta%%y

conpound(s), they are usually i'ncorporate n such anmounts t

range from afpadidy tfoaliiis1280 B REe{Ealty), f TaMaalodiod, tthaheh
100 ng, for adult per day. [0023]1f, on the other hand, a

sesam n- cl assatbmpolre s)sedr éni hherpoesdred iinvenithohl akabl Wedver dhrewic
to potentiating its physiological activities, they are incorporated

i n such anofiatsguhamyndrensr ¢pdr deahh of rathewvestmirkquantity of a

sesani n-cl ass _conpound(s) to the total quantity of riboflavin taken

as unity, whBhl8l s Tha antdréatigueaesntavith PERSERL hip e nigiane has

desi gnat ed "riboflavin ui val.ent" i.S no nore
9 %ﬁe action of at nua%ing tﬂé above-defined fatigque or

restoring from such fatigue: specific examples include the
actions of prolonging the time of duration for which an
exercising or operating site (including the brain) works, and
suppressing the increase of a fatigue-inducing substance in
response to the same amount of exercise or operation
(improving endurance or enhancing physical strength) and
improving such a condition that the brain or nerves are in a
state of sensing fatigue although an exercising or operating
site has not been fatigued, as well as promoting the recovery
from the fatigued state of an exercising or operating site to
the normal state.

[0019] The chronic fatigue syndrome to be combated by the
anti-fatigue agent of the present invention means fundamental

symptoms such as a feeling of systemic fatigue, a feeling of



- 16 - than 4.5, preferably no nore than 4.0, and fore preferabl V1o
nore than 3.5, in weight ratio. The larger the proportion of a

sesam n-cl ass conpound(s) to be incorporated, the nore potenti ated
the actions of riboflavin are likely to be; however, no superior
synergi smis obtained outside the ranges specified above. The | ower
limt of the ampbunts of a sesam nclass conpound(s) to be incorporated
is in'no way specified if they are capablé of providing the synergi sm
in the desired action such as an anal gesic or anti-fatigue action,

dth h d d
R R B A R S R P B e

sesani n- ¢l agst6AADLND (S9y ddordehe ok ababyapadthd [ e t®f, ThRef '1§¥.'tnfé£‘{—“&ibh a
when cal cul ated as riboflavin, is taken as unity is at |east O.
preferably proleﬁgéd(bétldﬂnag poeicansbl ympddimasis Anl daang Q!E@ ”Uwﬁé
preferably at least 1, in weight ratio. [0024] One of the

physi ol ogi cahtacfavidiesagsnt idgofthay pressntanialyesiionackhnonraad thiswas
confirmed that when 30 ng of riboflavin sodi um phosphate in terns of

ri bofl avi n €REPYHE eft &gtk SYnsirone) ngmely a wdsldmite thassespepbive(s)
wer e adnlnlstered perorally, nanely, at a riboflavin to sesam ns

wei ght rati §YBPtamy ¢F fropis $gtighe amlgé%q @nge Birdagothempbrtavihe

d h h h
?ﬁv;‘é{"ofs"iﬁggﬁ%ﬁ%md SRR RBP ‘F@’%‘? POl cyetgeti rEcris to be
o e bé §i;éﬂ5*&$ —%%t%@ ha?e |n Qﬁ{rgﬁgsenbg%ﬂggﬁﬁ%on

mg or 50 ngy o vin sodiump erms -0

equi val ent ﬁ@gnéosﬁ% a cJJndth_fonatﬁﬁ%aglfh&dg%sscrféo%@ﬂ@g(:slsv@ﬁezh
adm ni stered perorally, nanely, at a riboflavin to seSam ns wel ght

ratio of 1:2ediodsly dfiaiaidd sfaltiegefdaghawie ofo maloftani Bh8Oghyelcal
phosphate was i nproved but that when 10 ng of riboflavin sodium

phosphat e i migernstld sulpjsdtavisn nequbugéentapatd S@Myeakonably sensing
sesam n-cl ass co nd(s) were admi nistered perorally, nanely, at a

ri bofl avin ttbesﬁéngmﬁ% sl givnsegueptoy mamifedis antdarfdoivgaeudati on

of rlbofIaV|n sodi um phosphat e was not potentiated (Exanples 3 and

4). [0025] WH&RCERR % 1o SPARe T Rr EABHT (IR &fETeRePS Hbspility
tilized h t t d
I
d angh t

iy YT P Bhbbniih (08 e ooy Doy ai Il ke Gl cLliect 4,

sel ect ed aspapPRERPrdcdh fi¥onl RReShibRical condition, the state of its
progress, and other conditions. In addition, riboflavin (except

riboflavin hobyoate) P cntiis fatigek Eﬁfé@@l’eﬂcd:l&:fﬁa.nlgn tbhengr gs€8dnt
invention is water-sol ubl e whereas a sesam n-cl ass conpound(s) as the
ot her activénvegtioh erir aite fedifesdl abl the startthedmttigmei agerdl entay nay
be ingested in different forns. S%e0|f|cally, t he anal gesic action
can be obt atHeHCHYLR PetIREinhesh byh the afed kowigrg tesér.| alhatake, by

i ngested to ether mntquater and, at the sane tinme, soft capsul es

filled with Sag‘égb?ﬁn a%‘?“&'&r?@o&r’r&(’s}na% "(%"e%if “ArEeFEd o] 548€Pn f at
or oil are h@g??ﬁggio téjélta ’Keﬂn%g &‘@c C}ht cl*pra%mék'xeirg t _as
ri boflavin an SO Capsules 0 ®4 $&8amh-T14as$c6 ounaTg? ae
ingested at water immersion that they are unable to have a sufficient
sleep or resting position to rest physically or mentally, is
forced to swim under the stress of a weight and the time it
takes to have its nose submerged in the water for at least

10 seconds is measured to determine the degree of its fatigue.

Since this animal model is a physical and mental fatigue



- 18 - different times in accordance with the respective rates of =~~~

absorption. [00261In addition, the dose at which the conposition of
the present invention is admnistered nay al so be sel ected as
appropriate for the subject to which it is applied, the clinical
condition, the state of its progress, and other conditions such as
the formof admnistration; if it is to ?g applied perorally to
humans (adults) with a view to obtaining~the anal gesic action and/ or
the anti-fatigue action, it is generally adnministered for a continued

period at apbgeguene Ve &ﬁ?ﬁ&ﬁs@?‘ﬁti@nt@f & ttelb %sqg}{ n?fltg?&gﬁss the

rangi ng fromabout 1 to about 200 ny, prefera from ab

about 100 ngwifud02q |1 1ind e tPH@S eBhE i AMEM! 10k t?ffé PRg1afabt Sed 14 QNLERd
effect is not inpaired, any desired ingredients rmay be incorporated

i n additiontbofatimid A exethpaisesanby-stashtdompoundns)iof®fion of
exanpl e, not only physiologically active conponents including
vi t am ns suphyatcad tand meRtadd fatigue naig@l earcalogipahginpnésstress such

nutritional ingredients, and flavoring agents, but also enulsifiers,
i sot oni zat | BR BERFHLAT Rgiter &0 éBPV%ﬁ%eFﬁ&nﬁhﬁ§m§alpﬁ§§éngbhlt@ﬁi helps
stabilizers t|0X|da ts and th I|ke that are incorporated in the

pharnaceut|85? I it Po@é Ry 4 Fedrisrapes g€ physical

appropriateg; é% foQ% qg_ e conp05|t|on of the present

i nvention can ized "as an anarge3|c agent and/or an

Srher Sl SPOBRTL MU B Rotle 3 B kDl
ingested by humans or animals, makes them less fatigable, and
it is also effective in relieving fatigue (recovery from
fatigue). Stated more specifically, if physical fatigue is
felt during muscular exercise such as sports or if mental
fatigue is felt during a continuous operation such as
accounting work, the anti-fatigue agent of the present
invention may of course be ingested to relieve the fatigue.
What is more, if it is ingested in advance before working or
playing sports, prevention of fatigue can alsc be realized.
In addition, if it is ingested before or during playing
sports, an improvement of endurance is expected. Furthermore,
if it is ingested regularly, mental fatigue and the
accompanying disease can also he prevented.
(Composition containing riboflavin and a sesamin-class
compound(s))

According to the present invention, a sesamin-class

compound(s) are contained in riboflavin, thereby
synergistically potentiating the physiological activities of

riboflavin, such as analgesic and anti-fatigue actions; at the



sesam n-cl ass conpound(s) can be exhibited either additively or
synergistically, the conposition of the present invention can

advant ageously be utilized not only as the aforenenti oned
pharmaceutical conposition but also as health food. [0028] Exanpl es of
the heal th food as used herein include pharnaceutical preparations or
foods, such as capsules or tablets, that contain as an active

i ngredi ent the conposition of the preseént'd nvention itself which
contains riboflavin and a sesam n-cl ass conpound(s), as well as

CtLoret i sandSLinRe K % ORI APEE] LLEM DEP A it oy EOBEY e

and qualifie t conprise comron foods Tn

above- nent i gped; 609posii i 98 Qind he F&h@?%@&péwﬁ% ié?:l?nﬁjo eh%%gﬁéﬂgdto

as one conponent so t hat various functions such as anal gesi Cc

anti-fati gueoaetiviie Ofo thealinvig¥@mdedynare inparted to those foods.
Further included anong the health foods are those which are

characteri zédobglhavi Ty tie cnalagediionaocti oile apuel sin A nivehatibgU@hich
action and which have |l abels attached thereto that state they are

used for prévaheing Bibeetacim@ntha gesanin-chesd icdmpgpunddy }or thaat
they mtigate the fatigue of the living body or pronote its recovery
from f at i guéMOpRB2 o} ThErHy | the f%d@cf:gﬁ? comRenenty som Hei Angadperated

i n-cl d t, ti | imted i t hei f
o S aatpeRTP ol fle € D P8l 8l da] (M ihet g e be
wder, iquid_f as .sol uti
et onJor YrEingh, LaRlPldua iy 2 Wisfidy iyl SLMSHER AP 20 bedRuny

[ EXAVPLES] [:0@30}6Pat88 19! i Hihupdge comgncﬁ’é@%lﬂttﬂen\ﬁg&gjﬂ%oﬁél

descri bed nore specifically by means of test exanples and working

exanpl es, t@ewhiieBméhes psESEiParidieePebplei §s bypd i MM Sy ithet Adnistry
of Health, Labor and Welfare; specifically, it is 1.2 mg for
adult male and 1.0 mg for adult female per day. In addition,
there have been no reports on the maximum upper limit of
riboflavin that can be taken without causing health problems,
s0 there is no upper limit for the amount in which it can be
incorporated; usually, it is no more than about 100 mg,
preferably no more than about 50 mg, for adult per day. As
for a sesamin-class compound(s), they are usually incorporated
in such amounts that they range from about 1 to about 200 mg,
preferably from about 5 to about 100 mg, for adult per day.
[0023] If, on the other hand, a sesamin-class compound(s)
are incorporated in riboflavin with a view to potentiating its
physiological activities, they are incorporated in such
amounts that the proportion of the total quantity of a
sesamin-class compound(s) to the total quantity of riboflavin
taken as unity, when it is calculated as riboflavin (which is

hereinafter designated as "riboflavin equivalent"), is no more



Test Exanple 1. Anal gesic Action of Sesam n-class Conpounds

There is no report on the anal gesic action of a sesam ncl ass
conpound(s). Therefore, the present inventors studied the anal gesic
action of a sesamn-class conmpound(s). [0031]A test on anal gesic
action was conducted by a partly nodified version of the acetic acid
withing test of Moon et al. (Biol. Pharm Bull. (2005)). The
specific test nethod was as foll ows. vrsﬂér'nale rats (5-week ol d)
wer e purchased from CLEA Japan, Inc. and acclinatized in the test

i t h d
SII:]\C/):N[ ?\nv\rr::]e RQ%] ect e?’&f %]T%rb%?f &lt%r %r eé ays fao(r%e mt%ﬁ'%mgggg?%a
writhing tegbretfigag & S5 Welhe v@l\é'hqega'tmao t'fHéae_LaQ:rg%'ipﬁ %aﬁgo ort on of

consisting of 6 heads; the control group was oral I'y a nlnlst

through a t Bbge shriin 0b 1 aks @dmpiund (89S €o Obe &ﬂadﬂwﬁmgﬁeaﬁhéhﬁom

remai ning two groups were adm nistered with sesam n-cl ass conpounds
(sesam n/ eppsesatated xthe egctSenanof. epbstbamim arseildhkklyatoohe= 5:5)
as they were dissolved in olive oil at respective doses of 50 ng/kg
and 100 ny/ RgveBehHes ctfueingriogdwiynesgiani bh ckiigied batkydpetherrmges
two days before the test and on the day before the test, two

adni ni st r at FBREIHESS APt e(TheOIJrQWPﬁ h‘él?rd?%ltﬁ’(j’ ANQUPKE Of hersegamin-
t he eveni ng t hus ot nistrations were

at
effect od, OR'ERS SRIPYF |tr‘?g, o speofgrafid Hedn 1“83{“’88 theriig 1
f th t d th.5
p[]%nl ol gglp(r:g?{égu ?gnia&%&acﬁlﬁ:] %’ ?La?ggl &t‘% ffn%r \gsgldm ni-st 8% red
intraperitopgahdy il s M JaBQl e%Echi‘Séx%dPQﬁaCta_' ue2hicR8ofONL 2k ?‘b}{e&?{

1% acetic acid and inmmedi ately after this a mnlstratlon the nu

of writhi ngmapVeseiiSodfhraidBlishnedeet Oicshdld ot Enel gahﬁff d&ded he
adm ni stration was counted. [0032] The results are shown in G 1.

The groups adsted satsred. widdmesadani, nihéassompiennds (Besastal Sudrity
and Sesam n 100 ng) had a tendency to withe slightly nore often than
the control o§raupef@ive)lasmidomponndEs eato tihe todednianehassy of

conpounds had no_anal gesic action in the acetic acid withing test.
riboflavin which, when calculated as riboflavin, is taken as

unity is at least 0.01, preferably at least 0.5, more
preferably at least 0.1, and even more preferably at least 1,
in weight ratio.

[0024] One of the physiological activities of riboflavin is
analgesic action and it was confirmed that when 30 mg of
riboflavin sodium phosphate in terms of riboflavin equivalent
and 50 or 100 mg of a sesamin-class compound(s) were
administered perorally, namely, at a riboflavin to sesaminsg
weight ratio of 1:1.67 or 1:3.33, the analgesic action of
riboflavin sodium phosphate was improved (Examples 1 and 2).
The present inventors also confirmed that another
physiological activity of riboflavin is anti-fatigue action
and it was confirmed that when 25 mg or 50 mg of riboflavin

sodium phosphate in terms of riboflavin eguivalent and 50 mg



Exanpl e 1. Anal gesic Action (1) Due to Sesanmi n-class Conmpounds and
Ri boflavin (Vitam n 82) A sesam n-cl ass conmpound(s) were tested
for their ability to inprove the anal gesic action of riboflavin
(vitamin B2). Wstar male rats (7-week old) were purchased from CLEA
Japan, Inc. and acclimatized in the test environnent for a week;
thereafter, the animals that showed nor ma]_7 growt h were subj ect ed to
the test. Three days before the acetic aci’d withing test, the rats
were divided into four groups each consisting of 6 heads; two groups
of them wer gnakkyaAUAL Bl 356" EShidURHS) FelUbSall 4k Qlid %&'oraﬁlg
dose of 5 m/kg whereas the remai ning two groups were a mithi St er e

W th the sanmamzeganaf- &l asboEDAPRLINGS seSansfd woidebtraticlds 1Bsappl e
1 as they were dissolved in olive oil (5 m/kg) at respective doses
of 50 ng/ kg ladd 1bé mptkgfabbgue akesionExdnpliboflawin cdedivef phowphate
adm ni strations were effected. On the day of testing, rats in the
control grodfst Hapra¥adpeeh that é'd'le@\/ér@nmghpffrbmfmrlm ewiddus ni ght
were orally administered with 5 m/kg of physiological saline whereas

simlarly f&0seratiesipnterss rdhdith glat"FrPeéq@iL n’%\eﬁf%‘i SOamgyof a

d t d th 82 fl hat Nakal
Tesque. e Setpap kh8TE SOBPOMA Hye: BRBGTLATOS |Ha’r‘€%tr&1éi’3eglamelih
dose of 30 rga.f 4924 ok 8LUn Of o 1S AL ReGRHEVELENL oé e 0(}-5%

of writhing novenents was co arrpl e I

resul ts are sshawiel AcEL6h 3r HfoARhAnbaihl BRoSEouR @Qs' \e%ﬂeV82>
showed a tendency to nmake a small nunber Wri t'hi ng novenents than
the control petenpicCedverdanhe) 3 \wid fayi.ng the anal gesic action due
to vitamin 82. In conparison with this sole vitamn 82 group
(Aive+Vva2),[00R&E Igr ouphenf thesamposdlitdea ofnpbe ngise stk Vinv@fithoB82is Nto
conbi nation (Sesanmin 50 ng + V82, Sesamn 100 ng + V82) nade snall er
nunbers of RS ﬂlﬁﬁhgzﬁ@véﬁeﬁtIsh@mqqeeltrlsgéeepmpessmm g may be
concentrations of 100 no/ kg and 50 |t becanme clear that the
anal gesi ¢ a&%ﬁlﬁite’v"?ila?r?W%@%smp@Pé%t fares 8y ombith ﬁgbilf«‘twi th a

| d 2. Anal gesic Acti
Secan n-cl ack EOTBoLANE kRa SHBO ey A7 97 Faht PS5 ane the ey Por it

was CheCkednigertﬁdﬁfﬁi g&fé&”ldtﬁﬁe ¥%§ha5fngﬁ ﬂfgé%ﬁén ore%hglglke

wer e purchase rom CLEA Japan
the form of its administration can be selected as appropriate

for the clinical condition, the state of its progress, and
other conditions. In addition, riboflavin (except riboflavin
butyrate) which is an active ingredient in the present
invention is water-soluble whereas a sesamin-class compound(s)
as the other active ingredient are fat-soluble, so these two
ingredients may be ingested in different forms. Specifically,
the analgesic action can be obtained by a method in which
granules of riboflavin are ingested together with water and,
at the same time, soft capsules filled with a sesamin-class
compound(s) as they are dissolved in fat or oil are ingested,
or by a method in which the granules of riboflavin and the

soft capsules of a sesamin-class compound(s) are ingested at



- 23 - and acclimatized in the test environnent for a week;
thereafter, the animals that showed normal growth were subjected to
the test. Three days before the acetic acid withing test, the rats
were divided into three groups each consisting of 10-18 heads; two
groups of. them (groups 1 and 2) were orally adm nistered through a
tube with olive oil at a dose of 5 m/kg whereas the remaining two
groups (groups 3 and 4) were adninisteredBith the sane sesam n-cl ass
conpounds as used in Exanple 1 as they were dissolved in olive oil (5
m/kg) at a 0 mp/ kg;_ as in _Exa a total .of four

adni ni strat idgﬁgg\ﬁg{uélg* 'acrar%tlerg.a(%?rt%%‘é1 Cﬁag%ﬁ %l@%tri‘??g}),ecrt&tvf irﬁ‘gf"ﬁoof)f
the four graupesrbLgioyps 1 and 3) that had been fasted overnight from
the previous night were orally adm nistered with 5 m/kg of

physi ol ogi cabogalli ne MhesddstiSdm e Yokashedsk aits e tdampbeiRk Bh NGr
two groups (groups 2 and 4) were orally admnistered with vitamn B2
(ribofl avi nthedpuasehbspiradre; idiakiad aidmiasgtered ntay dlt beaselected as
di ssolved in physiological saline to give a dose of 30 ng/kg in terns
of ribof | aviapprsgpriatenfor tHen subiiectutbewhbéh virti tid mppitednenhs was
counted as in Test_ Exanple 1. [0034] The results are shown in FIG 3.
Conpar ed Wi Fllrlt‘héalc‘é?ﬁn&ﬂl%odﬂle( dtafe+sfl { he)pradressol andi pahen B2
group (Aive+VB2).had a tenden to make a_smal | er nunber of writhing
Tovonents ( FORBSE S0, S0T 1F - Hroor OEaah i Hote AR e 1 b to bb

I [ o] pn t I i nel d .
(Sesam nisaPPRerodaer G & Ml BE3ERD i 4 FTRR 50" et hing
sesani n- cl agfeCANRRYESIS | bt rord /R MRhBakh O A6 '%@é%%)l, it is
experienced a consi derabl e decrease in the nunber of withing

novenent s (3én6¥asuppi@ssn e floie aSyBRt ghedd paxndaeti 6 ebEgsinc
due to vitamn B2 and a sesam n-cl ass conpound(s) could be confirne

(accordi ng ©d theutesnt ttoftlarekukeaynesubt day elic apalntsOrahgihg £H6m
risk was p < 0.05 between the group of vitam n B2 and sesam n-cl ass
conpounds i AbgBhbl nke i rpEhd thaewomresergbyigfrandyput @. 02 beoween
the group of vitamn 82 and sesani n-cl ass conpounds in conbi nation
and the sol é%°8e®4mi n-cl ass conpounds group). Exanple 3: Anti-fatigue

Action (1) %821‘1? R bﬂfx lt Vel npraens%n es:.%@eg%gér?.sssocol%%%uggs its intended

effect is not impaired, any desired ingredients may be
incorporated in addition to riboflavin and a sesamin-class
compound(s). For example, not only physiologically active
components including vitamins such as vitamin E and vitamin C,
minerals, hormones, nutritional ingredients, and flavoring
agents, but also emulsifiers, isotonization agents, buffers,
solvent promoters, preservatives, stabilizers, antioxidantsg
and the like that are incorporated in the pharmaceutical
formulating procedure may be incorporated as appropriate. As
described above, the composition of the present invention can
be utilized as an analgesic agent and/or an anti-fatigue
agent; in addition, since it is believed thaf various other

physiological actions of riboflavin (vitamin B;) and a



The test substances, riboflavin and sesam n-cl ass conpounds, were
respectively the sane as in Exanple 1; in other words, the

sesam n/ epi sesam n m xture (sesam n:episesamn (weight ratio) = 5:5)
and riboflavin (riboflavin sodi um phosphate; Nakal ai Tesque, Inc.)
were used. [0035] The effect against fatigue was evaluated by a water
i mrersion sleep deprivation test. Evaluation was perfornmed by a
parti-ally nodified version of the net hdd18f - Tanaka et al.

(Neur osci ence Let. 352, 159-162, 2003). To be nore specific,

ei ght - week LR € / ] e f. ni and. di vi ded
into seven g%gups g% S %mé%n{ﬂr? g\lgFZ ?[#Egtg%?\é%h&ﬁ%tt&l ﬁg%icl)grga %%%isvegﬁd
having the sanmsyeuesaondidy Weh8nbongbes VAl eE Ghel bRELEAV! Intlitalin
in Table 1 were obtained by calculating as riboflavin the riboflavin
sodi um phosphat &dwusmeithgddusiiye beevenl gE&dipsotOfon1at 3is th¥ MB6Lementioned
wat er -i mrer sed, sl eep-deprived stress groups, which were kept in
cages w t h phapBacedtioml cowposigsohebmy alepl acetichy tB3€obap wat er
that was filled to a depth of 7 nm so that the mce were imrersed in
the water t 6298 Heprifdrgfesspephe Dueaheh tfapddaps ustdnherein nirerloaie
sl eep depri vgti on, the respective test sanples were forcibly

adni ni st er eB"EHIYTRIH- 497 RFGPRTPELODS oy SFMMISa SHEB- 85 dEIPHRLSS .o
the two tes es,, t.he sesam n-cl ass_conpounds wer j ssol ved in
o ve o | akaTTREE | AT SOMEaAR B oph FebrNmaet oateng, bh “Gmpositlon
adm ni strat jen SAGH i | ayj fall . 1 n-.cl as
conpounds, gﬁdtﬁt{%? cont r%lrl%é,ﬁ%bgg\%va?%%lr Ci §|lyCQJa %“ﬁlgé ér%gé‘\%ﬂ%m an
distilled watggsamth abias Qjo'mpbhhﬁ(‘gr', the Jout hs [FQA30LAhLEredyMy days
of water imersion, the mce were allowed to swmw th a wei ght
attached t o{tachuding MRiadst dicks spaviffed HRSIS e Qisieval ROSHY 0- 84 Df
their body weight and the tinme they took to have their nose subnerged
in wat er fofiualifiedFOSHBedbads comprisasimethn Foedsi ¢ whiclnethe

wat er -i nmersed group (the water-inmersed, sleep deprived stress
group) coul 8PSVE YL epesh oreespeirbdet Hae tesenteinverhiomoksal |y
kept group and the effect of the test sg%?l es a%ai nst fati%u_e was

determi ned BYCSERITR HOWIIEE CREPEASPY etft ddadt VEREOERi M At msuch

e e SUBEraRRfdll (i WktS-RhelBf 'S8 AR UM BAE Sy ave
imparted to those foods. Further included among the health
foods are those which are characterized by having the
analgesic action and/or anti-fatigue action and which have
labels attached thereto that state they are used for
preventing or reducing the pain in the living body or that
they mitigate the fatigue of the l1iving body or promote its
recovery from fatigue.
[0029] The health foods that contain riboflavin and a
sesamin~class compound(s) are not particularly limited in
their form and they can be prepared in any form like a solid
form such as powder, granules or tablets, or a ligquid form

such as solution, emulsion or dispersion, or a semi-solid form

such paste.



0037Table 1 Goup 1 (cont) Normally kept control group G oup 2 Water
I nmer sed control group Goup 3 Water imrersed riboflavin group G oup
4 Water imrersed riboflavin group G oup 5 Water i mmersed sesam n
group G oup 6 Water inmrersed, riboflavin + sesamin group Group 7
Water imersed, riboflavin + sesamn group [0038] The results are
shown in FIG 4. As is clear fromFI G 4, Othe wat er i mrersed control
group could only swmfor a shorter ti e “®han the normal |y kept
control group. On the other hand, the groups adm nistered with

sesam n- cl aggxg@ppegNds or riboflavin were suppressed in the
shortening of the swmmng tine and the suppressive effect was

syner gi sti calbbgopot endn aties sy 1adiiing phges NOLIEE SHEJEnE A8GeRONPRUIIS
and riboflavin simultaneously. Exanple 4. Anti-fatigue Action (2) Due
t o Ri bof | avidesanilb&e seon - speaxsisf icatlgubgsmeans ofl heesantekranplleguena
action due to riboflavin and a sesam ncl ass conpound(s) was neasured
as in ExanpMerBingxexepiemt tchevhdiche ther pref§esnteichvientd.osi isgbpups as
shown in Table 2. The values of riboflavin given in Table 2 were

obt ai ned by™€aPEulHtitRFas riboflavin the riboflavin sodi um phosphate

.- 27 -
used Test Example 1. Analgesic Action of Sesamin-class Compounds

There is no report on the analgesic action of a sesamin-
class compound(s). Therefore, the present inventors studied
the analgesic action of a sesamin-class compound(s).

00311 A test on analgesic action was conducted by a partly
modified version of the acetic acid writhing test of Moon et
al. (Biol. Pharm. Bull. (2005)}. The specific test method was
as follows. Wistar male rats (5-week 0ld) were purchased from
CLEA Japan, Inc. and acclimatized in the test environment for
a week; thereafter, the animals that showed normal growth were
subjected to the test. Three days before the acetic acid
writhing test, the rats were divided into three groups each
consisting of 6 heads; the control group was orally
administered through a tube with olive oil at a dose of

5 ml/kg whereas the remaining two groups were administered
with sesamin-class compounds (sesamin/episesamin mixture;
sesamin:episesamin (weight ratic) = 5:5) as they were
dissolved in olive oil at respective doses of 50 mg/kg and
100 mg/kg. Subsequently, administration was similarly
performed two days before the test and on the day before the
test, two administrations were effected, one in the morning

and the other in the evening; thus, a total of four



[ 0039 ]Table 2 Goup 1 (cont) Nornally kept control group Goup 2
Water i mersed control group Group 3 Water imersed riboflavin group
Goup 4 Water immersed sesanmin group Group 5 Water inmmersed,
riboflavin + sesamin group Group 6 Water inmmersed, riboflavin +
sesam n group (00403The results are shown in FIG 5. As is clear
from - a1 -

administrations were effected. On the day of testing, rats
that had been fasted overnight from the previous night were
orally administered with 5 ml/kg of physiological saline and
one hour later, they were administered intraperitoneally with
1 ml/170 g of physiological saline containing 1% acetic acid
and immediately after this administration, the number of
writhing movements the animals made for 30 minutes right after
the administration was counted.

10032} The results are shown in FIG. 1. The groups
administered with sesamin-class compounds (Sesamin 50 mg, and
Sesamin 100 mg) had a tendency to writhe slightly more often
than the control group (Olive), making it clear that sesamin-
class compounds had no analgesic action in the acetic acid
writhing test.

Example 1. Analgesic Action (1) Due to Sesamin-class Compounds

and Riboflavin (Vitamin B;)

A sesamin~class compound(s) were tested for their ability
to improve the analgesic action of riboflavin (vitamin B;).
Wistar male rats (7-week o0ld) were purchased from CLEA Japan,
Inc. and acclimatized in the test environment for a week;
thereafter, the animals that showed normal growth were
subjected to the test. Three days before the acetic acid
writhing test, the rats were divided into four groups each
consisting of 6 heads; two groups of them were orally
administered through a tube with olive o0il at a dose of
5 ml/kg whereas the remaining two groups were administered

with the same sesamin-class compounds as used in Test



FIG 5, the synergi smof sesam n-class conmpounds and ri bofl avin was
not exhi bited when the fornmer was used at the dose of 50 ny/kg and
the latter at the dose of 10 ng/kg. It was suggested that when the
synergismwas to be obtained, the total quantity of sesam n-class
conmpounds had to be smaller than 5.0 in weight ratio to the total
quantity of riboflavin which, when cal cuLbated as riboflavin, was
taken as unity. Exanple 5. Preparations Preparation 1) G anule
Sesami n0.01 g Vitami n B20.01 g Tocopherol acetate0.25 g Silicic
anhydr i de20Egagplorn &¢ adil 1@r@ dissolvddeipayitivel @3101 5t heRg) at

ingredients were m xed uniformy and 100 ml of a solution having 10%

hydr oxypr opyespettinestoohssd b@dmgrikegt aadhol 0 wasy /&ddeds fial fewed by

bl endi ng, extruding and drying in the usual nanner to prepare

granul es. Exagple 1, a total of four administrations were effected. On
the day of testing, rats in the control group that had been
fasted overnight from the previous night were orally
administered with 5 ml/kg of physiological saline whereas
similarly fasted rats in the remaining three groups were
orally administered with vitamin B, (riboflavin sodium
phosphate; Nakalai Tesque, Inc.) that was dissolved in
physiological saline to give a dose of 30 mg/kg in terms of
riboflavin equivalent; then, the number of writhing movements
was counted as in Test Example 1.
[0033] The results are shown in FIG. 2. The sole
vitamin B, group (Olive+VB2) showed a tendency to make a
smaller number of writhing movements than the control group
(Olive+Saline), verifying the analgesic action due to
vitamin B;. In comparison with this sole vitamin B, group
(Olive+VB2), the groups of sesamin-class compounds and
vitamin B; in combination (Sesamin 50 mg + VB2, Sesamin 100 mg
+ VB2) made smaller numbers of writhing movements at the
respective sesamins concentrations of 100 mg/kg and 50 mg/kg.
It became clear that the analgesic action of vitamin B, was

potentiated by combining it with a sesamin-class compound(s).

Example 2. Analgesic Action (2) Due to Sesamin-class Compounds

and Riboflavin (Vitamin B,)

Example 1 was checked for its reproducibility. Wistar

male rats (7-week old) were purchased from CLEA Japan, Inc.



(Preparation 2) Capsule GCelatin 60.0% d ycerin 30.0@6N@thyl
par aoxybenzoat e 0. 15% Propyl paraoxybenzoate 0.51%

. - 23 -

and acclimatized in the test environment for a week;
thereafter, the animals that showed normal growth were
subjected to the test. Three days before the acetic acid
writhing test, the rats were divided into three groups each
consisting of 10-18 heads; two groups of them (groups 1 and 2)
were orally administered through a tube with olive oil at a
dose of 5 ml/kg whereas the remaining two groups (groups 3 and
4) were administered with the same sesamin-class compounds as
used in Example 1 as they were dissolved in olive oil

(5 ml/kg) at a dose of 100 mg/kg; as in Example 1, a total of
four administrations were effected. On the day of testing,
rats in two of the four groups (groups 1 and 3) that had been
fasted overnight from the previous night were orally
administered with 5 ml/kg of physiological saline whereas
similarly fasted rats in the remaining two groups (groups 2
and 4) were orally administered with vitamin B, (riboflavin
sodium phosphate; Nakalai Tesque, Inc.) that was dissolved in
physiological saline to give a dose of 30 mg/kg in terms of
riboflavin equivalent; then, the number of writhing movements
was counted as in Test Example 1.

{0034] The results are shown in FIG. 3. Compared with the
control group (Olive+Saline), the sole vitamin B, group
(Olive+VB2) had a tendency to make a smaller number of
writhing movements (10.5% suppression); however, as in Test
Example 1, no analgesic action was found in the sole sesamin-
class compounds group (Sesamin+Saline). On the other hand,

the group of vitamin B; and sesamin-class compounds in



Wat er

g.s.

Into gelatin shells conprising these ingrédfeﬁté, a

conposition conprising the ingredients shown below was filled to
prepare soft capsul es each wei ghing 200 ng. [0041] Sesam nl10.0 ng
Vitamn 821.0 ng Ayceryl fatty acid ester15.0 ng Beeswax15.0 ng
Wheat germ oi l
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combination (Sesamin+VB2) experienced a considerable decrease
in the number of writhing movements (26.6% suppression) and
the synergistic analgesic effect due to vitamin B, and a
sesamin-class compound(s) could be confirmed (according to the
result of a Tukey multiple comparison test, the risk was

P < 0.05 between the group of vitamin B, and sesamin-class
compounds in combination and the control group, and p < 0.01
between the group of vitamin B, and sesamin-class compounds in
combination and the sole sesamin-class compounds group).

Example 3: Anti-fatigue Action (1) Due to Riboflavin and

Sesamin-class Compounds

The test substances, riboflavin and sesamin-class
compounds, were respectively the same as in Example 1; in
other words, the sesamin/episesamin mixture
{sesamin:episesamin (weight ratio) = 5:5) and riboflavin
(riboflavin sodium phosphate; Nakalai Tesque, Inc.) were used.
f0035] The effect against fatigue was evaluated by a water
immersion sleep deprivation test. Evaluation was performed by
a partially modified version of the method of Tanaka et al.
(Neuroscience Let. 352, 159-162, 2003). Tc be more specific,
eight-week o0ld male Balb/b mice were used as test animals and
divided into seven groups as shown in Table 1, each consisting
of 9 heads and having the same average body weight. The
values of riboflavin given in Table 1 were obtained by
calculating as ribeflavin the riboflavin sodium phosphate
used. Of the seven groups of rats, six were water-immersed,

sleep-deprived stress groups, which were kept in cages with



250 nmg (Preparation 3) Tabl et Sesamin 0.01 g
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floor coverings being replaced by 23°C tap water that was
filled to a depth of 7 mm, so that the mice were immersed in
the water to be deprived of sleep. During two days of water-
immersed sleep deprivation, the respective test samples were
forcibly administered through the mouth for 2 days on a
once-a-day basis. Of the two test samples, the sesamin-class
compounds were dissolved in olive oil and the riboflavin in
distilled water. The order of administration was such that
riboflavin was followed by sesamin-class compounds, and the
control group was forcibly administered with distilled water
and olive oil through the mouth.

[0036] After two days of water immersion, the mice were
allowed to swim with a weight attached to each of their tails
having a mass equivalent to 8% of their body weight and the
time they took to have their nose submerged in water for at
least 10 seconds was measured. The mice of the water-immersed
group (the water-immersed, sleep deprived stress group) could
swim for a shorter period than the mice of the normally kept
group and the effect of the test samples against fatigue was
determined by seeing how much the shortening of the swimming
time could be suppressed in the mice of the test sample

administered groups.



Vitamn 82 0.01 g Starch 282 g Sucrose fatty acid est er

- 26 -
[0037] Table 1
Group 1 {cont} Normally kept control group Distilled water + olive oil
Group 2 Water immersed control group Distilled water + olive oil
Group 3 Water immersed riboflavin group Riboflavin 25.0 mg/kg + olive oil
Group 4 Water immersed riboflavin group Riboflavin 50.0 mg/kg + olive oil
Group 5 Water immersed sesamin group Distilled water + sesamin 50.0 mg/kg

Group 6 Water immersed, riboflavin + sesamin group Riboflavin 25.0 mg/kg + sesamin 50.0 myg/kg

Group 7 Water immersed, riboflavin + sesamin group Riboflavin 50.0 mg/kg + sesamin 50.0 mg/kg

[0038] The results are shown in FIG. 4. As is clear from
FIG. 4, the water immersed control group could only swim for a
shorter time than the normally kept control group. On the
other hand, the groups administered with sesamin-class
compounds or riboflavin were suppressed in the shortening of
the swimming time and the suppressive effect was
synergistically potentiated by administering sesamin-class
compounds and riboflavin simultaneously.

Example 4: Anti-fatigue Action {2) Due to Riboflavin and

Sesamin-class compounds

The anti-fatigue action due to riboflavin and a sesamin-
class compound(s) was measured as in Example 3, except that
the mice were divided into six groups as shown in Table 2.
The values of riboflavin given in Table 2 were obtained by
calculating as riboflavin the riboflavin sodium phosphate

used.



9.0 g Silicon oxide 9.0 g These ingredients were m xed and
palletized with a single-action tableting nachine to produce tablets
each having a dianmeter of 9 nmand wei ghing 300 nmg. (Preparation 4)
Drink Taste conponent: DL-tartaric acid sodiumsalt0.1 g Succinic

aci d0.009 g
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[0039] Table 2
Group 1 (cont) Narmally kept control group Distilled water + olive oil
Group 2 Water immersed control group Distilfed water + dlive oil .
Group 3 Water immersed riboflavin group Riboflavin 10.0 mg/kg + olive oil
Group 4 Water immersed sesamin group Distilled water + sesamin 50.0 mg/kg

Group 5 Water immersed, riboflavin + sesamin group  Riboflavin 10.0 mgrkg + sesamin 50.0 mg/kg

Group 6 Water immersed, riboflavin + sesamin group  Riboflavin 50.0 mg/kg + sesamin 50.0 mg/kg

[0040] The results are shown in FIG. 5. As is clear from
FIG. 5, the synergism of sesamin-class compounds and
riboflavin was not exhibited when the former was used at the
dose of 50 mg/kg and the latter at the dose of 10 mg/kg. It
was suggested that when the synergism was to be obtained, the
total quantity of sesamin-class compounds had to be smaller
than 5.0 in weight ratio to the total quantity of riboflavin
which, when calculated as riboflavin, was taken as unity.

Example 5, Preparations

(Preparation 1) Granule

Sesamin 0.01 g
Vitamin B, 0.01 g
Tocopherol acetate 0.25 g
Silicic anhydride 20.5 g
Corn starch 179.0 ¢

The particles of these ingredients were mixed uniformly
and 100 ml of a solution having 10% hydroxypropyl cellulose
dissolved in esthanol was added, followed by blending,

extruding and drying in the usual manner to prepare granules,



Sweetener: Liquid sugar800 g - 29 - Acid ingredientf_Citric aci di2 g
Vitamn: vitamn Cl0 g Sesanminl g Vitamn B23 g Vitamn E3 g
Cycl odextrin5 g Flavoring agent 15 ni
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(Preparation 2) Capsule
Gelatin 60.0%
Glycerin 30.0%

Methyl paraoxybenzoate 0.15%

Propyl paraoxybenzoate 0.51%

Water g.s.

Into gelatin shells comprising these ingredients, a
composition comprising the ingredients shown below was filled

to prepare soft capsules each weighing 200 mg.

{o041] Sesamin 10.0 mg
Vitamin B, 1.0 mg
Glyceryl fatty acid ester 15.0 mg
Beeswax 15.0 mg
Wheat germ oil 250 myg

(Preparation 3) Tablet

Sesamin 0.01 g
Vitamin B, 0.01 g
Starch 282 g
Sucrose fatty acid ester 9.0 ¢
Silicon oxide 9.0 g

These ingredients were mixed and palletized with a
single-action tableting machine to produce tablets each having
a diameter of 9 mm and weighing 300 mg.

(Preparation 4) Drink
Taste component: DL-tartaric acid sodium salt 0.1 g
Sucecinic acid 0.009 g

Sweetener: Ligquid sugar 800 g



Pot assi um chl ori del g Magnesi um sul fate0.5 g These ingredients
were m xed together and water was added to nmake a total of 10 liters.
The prepared drink would be drunk in a volunme of about 100 ml at one
time. [INDUSTRI AL APPLI CABI LI TY) [0042] The conposition of the present
i nvention which contains riboflavin and a sesam n-cl ass conpound(s)
has the advantage that the physiological activities of riboflavin,
for eéxanpl e, anal gesic and anti-fatigué‘é%%rbns, are synergistically
di spl ayed by ingesting riboflavin in conbination with a sesani n-cl ass

compound(s) icLie 168ERATLLL O] e fal, o humans, animals, et g, gnd can

therefore be 1ng or a continued period. 30 Cains .
conposi ti onyaeRkanni $9+ahPefdavin and a sesam n-cl ass conpoq@dgs).

Sesamin lg
Vitamin B, 3 g
Vitamin E 3 g
Cyclodextrin 5g
Flavoring agent 15 ml
Potassium chloride 1g
Magnesium sulfate 0.5 g

These ingredients were mixed together and water was added
to make a total of 10 liters. The prepared drink would be
drunk in a volume of about 100 ml at one time.

[INDUSTRIAL APPLICABILITY]

[0042] The composition of the present invention which
contains riboflavin and a sesamin-class compound(s) has the
advantage that the physiological activities of riboflavin, for
example, analgesic and anti-fatigue actions, are
synergistically displayed by ingesting riboflavin in
combination with a sesamin-class compound(s); the composition

is safe to humans, animals, etc. and can therefore be ingested

for a continued period.



2. The conposition according to claim1l1l, wherein the proportion
(weight ratio) of the total quantity of the sesami n-class conmpound(s)
to the total quantity of riboflavin.taken as unity is no nore than
4.5 3. The conposition according to claiml or 2, wherein the

sesam n-cl ass conpound(s) are a concentfate of a sesanin-cl ass
conpound(s) which contains at least 1 wt% of a sesam n-cl ass
conpound(s). 4. The conposition according to any one of clains 1 to
3, wherein the sesam n-cl ass conmpound(s) consist of sesam n and/or

epi sesamn. 5. The conposition according to any one of clains 1 to
4, whergiaAmgi bofl avin is riboflavin sodi um phosphate or riboflavin
butyrate. 6. The conposition according to any one of clains 1 to 5,
whi ch ils for ofalompeeitidn Annaashfesi i agantivieonahai Bi BEsakbefdBAd N
and a sesam n-cl ass conmpound(s) as active ingredients. 8. An

ant i - f gomgaendgeht containing riboflavin and a sesam ncl ass
compound(s) as active ingredients. 9. Use of a sesam n-class .
conpourid(s) fdhS AEFEYPRGiPRe2BRYET DDt Al adey ilvi vhesesr Ehedtrerastion

(weight ratio) of the total guantity of the sesamin-class
compound (s) to the total guantity of riboflavin . .taken as unity is
ne more than 4.5
3. The composition according to claim 1 or 2, wherein the
sesamin-class compound(s) are a concentrate of a sesamin-class
compound (s} which contains at least 1 wt% of a sesamin-class
compound (s) .
4, The composition according to any one of claims 1 to 3,
wherein the sesamin-class compound(s) consist of sesamin and/or
episesamin.
5. The composition according te any one of claims 1 to 4,
wherein riboflavin is riboflavin sodium phosphate or riboflavin
butyrate.
6. The composition according to any one of claims 1 to 5, which
is for oral use.
7. An analgesic agent containing riboflavin and a sesamin-class
compecund (s) as active ingredients.

8. An anti-fatigue agent containing riboflavin and a sesamin-
class compound(s) as active ingredients.

9. Use of a sesamin-class compound{s) for improving the

physiological activities of riboflavin.



