- 1 - SPECI FI CATI ON COVPCOSI TI ONS CONTAI NI NG RI BOFLAVLE. 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-cl ass 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 diseases and trauma, or to
conpositions having an anti-fatigue action that can prevent and/or
al | evi ate physical and/or nmental fatigue, as well as foods and
beverages that contain such conposiRHESAREICFBABKGROUND 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. Thissddiaihayi ol SAhE kesalithyih RESVSRULAS BRAcL 1GAHMDs
many eye di seases 1 ncluding cataract, sonetines aneliorating Synptons
such as i nfl@amealiien. @9 or itching of the eye, and eye strain

(the free encycl opedia WKki pedia; website, http://ja.w kipedia.org/).

As for the plog®ildl ogi Thd peesienkt imgerdfioni beldtad to compesitheas that

reported that riboflavin-containing conpounds have an _

i mmunol o- augféh PeRgNEER Fohepahent o ¢ naclIvidii@st Rt riboflavin and

ri bofl avi n-c¢ ntc i ni nﬁ congjm%gds.ﬁrﬁ[al{,sef ul .as a ta([)n)ii n_shock

preventing dP4FPeSPP Ry oot PAPRMEBEc AREnt SHsamin-glass
compound(s); more particularly, the invention relates to
compositions having an analgesic action that can prevent
and/or reduce the pain due to a variety of diseases and
ftrauma, 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).



[ 0003] Further reports have been made on the anal gesic action of
riboflavin as one of its physiological activities. Exanples include
the following reports: that riboflavin ingested in high doses was
effective for mgraine prophylaxis (Non-patent Docunent 1); that

ri bofl avin showed an anal gesi ¢ action against inflanmtory pain in a
dose- dependent fashion when it was adm nistered intraperitoneally at
concentrations of 3 to 100 ng/ kg but it. was ineffective agai nst pain
in the nervous system (Non-patent Docunent 2); that when riboflavin
was adm ni stered perorally at concentrations of 1 to 50 ng/kg, its
anal gesi ¢ ef @3] n aFhoEhel dEppgdéstbate heghedade @6 thg analaksdcnot

rise any further even when the dose was_increased up to_ 75 o
(Non- pat ent DCRRE T20SHIANR BB0BBA| 1% H4s DRECHP IR Lt AGt Tt ties.

vitam ns §ncludlng viban B, BRd 245, 80is TALLGYE. 36l 003poRatEly. the

fatigue relievi preventing ac vitam ns are known

(Pat ent Docuideddstda ihNhaghi dds@y wadPPERALE AGE Miidrakset PAdpHARLALEN
vitamn Bl, vitamn B2 and vitamn B6 are comrercially availl abl'e for

i ngestion by(Nongatents Dbhourssre flati ghied wibolfdgein cigiveskan. ajdlajesnt
Docurment 1] JP 5-201864 A [Patent Document 2] JP 10-29941 A [ Patent
Docurent 3] IF-Pgp5ga3pel A fNFHasaremaipodangntosq-dspeodaph fpshion

NEURCLOGY, SG, 466 470,190% | Norpat nt, Dnoureny, 23, European Jour !

of 3 to 100 mg/kg but it was ineffective against pain in the
nervous system (Non-patent Document 2); that when riboflawvin
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).

[0004] 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 Bs; 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 10-29941 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,

157-164, 2001



- 3 - [Non-patent Docunment 3] European Journal of Pharnmacol ogy, 492,
35-40, 2004 [DI SCLOSURE OF THE | NVENTI ON] [ PROBLEMS TO BE SCLVED BY
THE | NVENTI ON] [ 0005] As descri bed above, various physi ol ogi cal
activities of riboflavin have been reported; however, its effects are
not necessarily satisfactory and riboflavin is mainly incorporated
for the purpose of supplenmenting the physiological activities of

ot her conpounds and no attenpt to enhanee3t-he physi ol ogi cal
activities of riboflavin per se has been suggested or disclosed. In
addition, as described above, B vitam ns have been known to have the
anti-fatigue [(NERrBAt 9t DosuEpRti§] EUFrRerd iU Has obRRA T 1985 ut492.
t he anti-fat%gggoacﬁ'&p of riboflavin (vitamn B2). [0006] An obj ect
of the present Invention is to provide conpositions, in particular,

foods and bevefaeessusalr aug sfydm@njumans, animals, etc. and can

therefore be ingested for a continued period and which are capabl e of

pot enti ati ng [PROBPENS ITH BFi SaLVBDtEYW ITHEeSN@ENTICANGf | avi n.
[0005] As described 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 supplementing 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 riboflavin
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



[ MEANS FOR SCLVI NG THE PROBLEMS] [0007] The present inventors nade
intensive studies in order to solve the aforenentioned problens and
found surprisingly that the physiological activities of riboflavin
coul d be potentiated when ingested together with a sesam ncl ass
conpound(s). Specifically, as described above, there is an upper
limt to the effect of the anal gesic action that can be attained by
oral adm nistration of riboflavin alone But the - 4 - present
inventors found that the effect of riboflavin was potentiated by

ingesting it_together wi n-.cl s d that

1 Bof| avin FAEGeqruit ok g3ER LA R REPERO ik chBeEla 4 Paened
by ingesting,iterdigiga b9 AELiRG. 11 %gertﬁémlﬂmvdeeagmuﬁ%i%%%ed

ri boflavin by a swi mm ng behavi or test i'n a water-imrersion stress
model ani mal corpoindi( 8) r&ghridad asvef Xdel dieplexal bat bnglddei Jdegreet
of fatigue; as a result, they found that riboflavin has an

anti - f ati guethidt iconldAnet thee aftaired Yihviagestinalidoaflonad tImat t he
anti-fatigue action of ri boflavin, when conbi ned wiith _a sesani n-cl ass

conpound(s), a‘Wé‘écle‘ ' SHRR REPEG et THAOTS aﬁﬁﬁ?%eqﬁt’-bBEl%‘t”c%ltWe& by
[ ngesting 11 BalhAYENu s AN AR L N L1 CLaY L AR RESANT L ghaos

conpound( s) ) a e an out standing synérgism ese ngs have

led to the ae&plml LWARER M s HeghRBed®! £5 WNobBY SFY U¥a1hLAOOR] THES aebhge
present invention relates to the conpositions set forth bel ow that

i ncl ude foodst atibegerages.resbhlt A torgpdsuhidothaontidbflagin iHacf kavi n
and a sesam n-cl ass conpound(s).
anti-fatigue action. And the present inventors also 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 fhe
accomplishment of the present inventicn.
[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 quantity of the
sesamin-class compound(s) to the total quantity 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}.



2. The conposition according to 1 above, wherein the proportion
(weight ratio) of the total quantity of the sesam n-class conpound(s)
to the total quantity of riboflavin taken as unity is no nore than
4.5. 3. The conposition according to 1 or 2 above, wherein the
sesam n-cl ass conpound(s) are a concentrate of a sesam n-cl ass
conpound(s) which contains at least 1 wt% of a sesam n-cl ass

conpound(s). -5- 4. The conposition accor-ding to any one of 1 to 3
above, wherein the sesanin class conmpound(s) consist of sesamn

and/ or eplsesa osition according to an Qne of 1 to 4
above, wher ei*n 'Fl?%ocfclwsr’rtﬁgn HHILEPE N R GHu AP h8§pha1¥°e Jopbove.

[ibof | avin_ DYRYEALE- undb s T FOURAY LEAoARAY) a0 Y QUERSL 1 tO

5 above, whic oral use. gesi ¢ agent contalnlng
riboflavin aaﬁdaa§agamg@@haﬁs conpound(s) as active ingredients. 8.

An anti-fatigue agent containing riboflavin and a sesam ncl ass
conpound(s) &s ak¢icmmposdgtédnemtenrding to any one of 1 to 4 above,
wherein riboflavin is riboflavin sodium phosphate or
riboflavin butyrate.
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.

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

the combination of riboflavin and sesamin-class compounds.



9. Use of a sesam n-class conpound(s) for inproving the physiol ogical
activities of riboflavin. [BRIEF DESCRI PTI ON OF THE DRAW NGS]
[0O009]FIG 1 is a graph showing the effect of sesam n- class
conmpounds on the anal gesic action. FIG 2 is a graph show ng

t he anal gesic action due to the conbination of riboflavin (vitamn 2)
and sesam n-cl ass conpounds. FIG 3 is a graph show ng the
synergi smin anal gesic action due to theéconbination of riboflavin
(vitam n B2) and sesam n-cl ass conpounds. FIG 4 is a graph

show ng t_he t|- @éﬂ%ﬁgﬁm%mgue t%}l%:h?gq ntil nation of riboflavin

and sesam n- &N ph show ng the

anti-fatigue @qtollon dt,;@lg&ltak}gn?onbl nation of riboflavin and
sesan n-cl ass conpound

The r1boflav1n according to the present invention (which
is hereinafter someftimes designated "vitamin B;") covers
riboflavin derivatives or pharmacologically acceptable salts
thereof. The riboflavin derivatives or pharmacologically
acceptable salts thereof specifically include flavin-
mononucleotide (FMN), flavin-adenine dinucleotide (FAD),
riboflavin tetrabutyrate, riboflavin sodium phosphate
{(vitamin B, phosphate ester), mono- or diethanolamine salt of
riboflavin phosphate, riboflavin butyrate (vitamin B; butyrate
ester}, leucoflavin, monchydroflavin, leucoflavin phosphate
ester, leucoflavin-mononucleotide, leuccflavin-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. 1In
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]octane derivative described in JP

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



- 6 - [BEST MODE FOR CARRYI NG QUT THE | NVETNI ON] [ 0010] ( Ri bofl avi n)
The riboflavin according to the present invention (which is

herei nafter sonetines designated "vitamn 32") covers riboflavin
derivatives or pharmacol ogically acceptable salts thereof. The

ri boflavin derivatives or pharmacol ogi cally acceptable salts thereof
specifically include flavinnononucl eotide (FMN), flavin-adenine

di nucl eotide (FAD), riboflavin tetrabutyrate, riboflavin sodium
phosphate (vitam n B2 phosphate ester), nono- or diethanol am ne salt
of riboflavin phosphate, riboflavin butyrate (vitamn B2 butyrate
ester), |eucekenplifiafhyhpdsaninmyisesanduebs epiisesphbsphatsesenolin,

| eucof | avi n- nbnonucl egti de, | eucofl avi n-adeni ne di nucl eoti de, etc.

Anmong t hese, aﬁF_gT’l‘F?/ LHikegr BAbReugh &?FF_&Q?"?P% G pROEPHAS CAntReFgh! v
stabl e ri bof !sg%éupilp-%lyars%t ﬁgggg%ﬁste%a‘y FQ dvaniage, Jrllf%ﬁep%rpﬁ.ﬁsent

i nvention, either one or he-ar or enent1 oned of l'avins can

be used. In adflikt @b, (J2RSRIA End HNRpWBYsdniH 8H hE t£IdR1@h the
process for producing them and any products sel ected from anong

nat ural extradisptdgs nentthebpresartodngant sers., dandadyntiwei, as Deyg e
used. (Sesam n-class conpound(s)) The sesam n-cl ass conpound(s)
accor di ng t othpedetiemchefifaobnt ¢HriheopEest Hnyeshhdm aitd exhibited,

anal ogs. The _sesanj n anal ogs i nclude _not only episesam n but _they may
21’50 | el ude "BREDG DiERICEy Bl BE S TOFSEE SnEORAERIAR | v Lo iR OFf BROFS n Ip

4-9331 A A QS8 ks 35 IpCoRPH Sk HRYasPeGlsh! 6abdiP&nalods -
covered by the sesamin-class compound(s) according to the
present invention and can therefore be used in the present
invention.

[0011] The sesamin-class compound(s) to be used in the
present invention are in no way limited by their form, the
process for their production, and the like. 1If, for example,
sesamin is chosen as a sesamin-class compounds, sesamin as
extracted from sesame o0il by a known method (such as the one
described in JP 4-9331 A} may commonly be emploved (this may
be called a sesamin extract or refined sesamin);
alternatively, commercially available sesame o0il {in liquid
form) may be used as such. However, in the case where sesame
oil is used, its characteristic flavor may occasionally be
evaluated as being organcleptically 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. 1In addition, in the case where sesame oil is
used, its sesamin content is so low that when one tries to

incorporate a desirable amount of sesamin, the volume of the



exenplified by sesam n, sesam nol, episesam nol, sesanolin, and the
| i ke; al though stereoi soners or racemates of these sesam n-class
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 se gesam n anal ogs covered by

t he sesami n-cl ass conpound(s) according to the present invention and
can therefore be used in the present invention. [0011] The

sesani n- cl asEPESARBEMA(E)tamg nhB: L seatrinine qoresehtioth st &R are in
no way limted b¥1£Q ig form thfaprocess ﬁf{ &heir gﬁoduction, and

the like. |56t exanp EMeSe8ni M 9% PEROSRN" 48754986 At n- cl ass

conpounds, SR, Bn 8sn & fi%?&ﬁgeéfﬁﬂ %%%ﬁ@o&idsi%ail?n@%ghﬁt F‘Hd
(such as the one described in JP 4-9331°A) may conmmonly be enpl oyed
(this may bepaialicedan, s@sailen caxé o trodful &f imeEosesa81N) ;
alternatively, comrercially avail able sesanme oil (in liquid forn) may
be used as dolinipibvelvion. ithet heepasginhele. sesapsude) hecareedsoiliy
characteristic flavor may occasional|ly be eval uated as bein

or ganol ept i dRefty iReRLIsiAn &0 Eﬁ%ﬁ%ﬁ%ﬂnePcFﬁs%%Pﬁ%lgf@FF%H-t(ﬁ%GESf?#ﬁe

sesain extiggl, (0r Lol Lnedsesant Wud HaLahas heey extradt eq.from

sesane oil a |ch I'S steless an orless. : n~in the
case where $3%23@BrRH!td udeSqle LLSardies @WPaCPNRNeESnS® dWmiNRt£rom

when one tries to incorporate a desirable anmount of sesamn, the

vol une of tleesame8oilriboflavin (vitam n 82) containing conposition
that is prescribed becones so |large per unit dosage that

i nconveni end@@12A i ng8siS0R AREAPILEEASEORAIRAENGEEdr to | be peedi eXe ar

inth f f | ati f | adm nistration, th ti
(e.g. capsuliBEebes SSTSEELERLE TpedPRAMTS o FrgBtRtal=): The
occasi onal | yaeQGeHr of Télﬁfc@n%%fcé&‘(%? e %QF 5&%’%9;%0%?9&& %&)?Léke

can be reduced, it i1s preferred to Use the sesa xtract

refined sesaaindys bf Othes esaRMialbladdEbapding(s A teesanfed |a8S the form
conmpound(s) to be used are preferably a concentrate of a

sesam n- cl as¥ dbepoemel{s)tioThéntegrldechofthepntentingorporatgd :bétsés as

appropriate for .the kinds of the sesam n-class conpound(s) to be used
and the for HPLERPTITES iEOnSPRRQY BhCERCEHEATEr BF| AR EH25Y t

Commouad( oy USERRERs | R TRGE, Eng EGRALE Al AaBSRAN LN D>

conmpound(s) 1n sesam n- ¢l ass conpoun are concentrat ed
to at |east dontehtrME® 1 @ftenahby.1 the . COR RNt eS8 el 888tent

conpound(s) in the concentrate of sesam nclass conpound(s) is at

| east 20 wt tof eeeamim+@Elgwseicempblyd @) Heashe Sbnueiftrate |df mesamin-
preferably at |east 70 wtt, and concentrating (refining) up to 90 wt
or nore i s OPESFUAPTPOIIR|As 1§e3trIenat 3BovE?. tavensmeEd Prafeaadbly at

compound(s) {9 .y 5o wts, 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 0ld ICR male mice were administered

(orally administered) sesamin for a continued period of



be used in the present invention are either conpounds found in
conventional 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 male mce were adm ni stered (orally adm ni stered)
sesamn for a continued period of -9- 2 weeks at a dose of 2.14

g/ day/ kg, no abnormal synptons were observed. [0014] The assi gnees of
the subject application already found th& -the sesam n-cl ass
conmpound(s) to be used in the present invention, in particular,

sesam n and/ Qr epi sesam have .an ,autonofi ¢ nervous system

modul at i ng. act PERKS 141t ér HaPT ol Pbp! X1 G NP SoRAFeds FYTptons were
however, they,uer&entirely unknown to show the actions claimed by
the present invention, i.e., an action that potentiates the anal gesic

action, as webbiap anrast hsadiBie o2Cth@NsurdRdti dppleicateen aetddy
di scl osed nor suggested that they can potentiate the physiol ogi cal
activities ofonndofiatvithe Edemiigesilesactonpounddshgbmtbe used id hghe
present invention is useful as an anal gesic agent that prevents
and/ or reduc@§SEeRt pAVEREAoRunh PaFHdcIR v SeSapHR t 38y PRisgsamin,
humans. The hg&n1;aq%%pls".as used herejn refeés to iQ%ustrial
animal's, pet $2Vand | PEPET PERIONS| EYSEPROOPRLAFTRY 45da8t ri al

ani mal s refeq§n%é&ﬂéyﬁﬁﬁaﬁnbﬁﬁdf&&@l%ﬁhW@ffbdé?iﬁgﬁﬁg);(#Jw%vgfpttﬁéy'were

i ndustrial purposes, including Iivestock such as cattle, horses,

pi gs, goats, esbeply @inknowpOtd tdnowSHEE &St ihisCkEAasmed UK She Opeddent
turkeys, ostriches, etc., and fishes such as yellowtail, young

yel | owt ai |, Haderbkenhr daey . caommasttilbor Shatackensiatearipe praahdmnic
trout, eel, etc,; pets refers to so-called pet aninmals and conpanion

ani mal s, incPGERYy AFg¥elitats, hdridr§atigua PELHPR d2ndhdfshas seen
OOLU o Bt A BRI YIS LTS, ed A LAULABL A"
physiological activities of riboflavin.
(Analgesic action and agent)

The present invention is useful as an analgesic agent
that prevents and/or reduces the pain in humans and animals,
particularly in humans. The term "animals" as used herein
refers to industrial animals, pets, and laboratory animals;
specifically, industrial animals refers to those animals which
are required to be kept for industrial purposes, including
livestock such as cattle, horses, pigs., goats, sheep, etc.,
poultry such as chickens, ducks, quails, turkeys, ostriches,
etc., and fishes such as yellowtail, young yellowtail, red sea
bream, common horse mackerel, carp, rainbow 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 toc those animals

which are sacrificed for research in such disciplines as



- 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 chrgnic pain (ache) associated
with arthral gia, neural gia, |unbago, etc., the pain relieving effect
of analgesics is just tenporary and, what is nore, a continued

adm ni str at imedioiné hamatmyyof agromays epsadeasf,f etts stufhthay include
gastroi ntestinal disorders, renal disorders, hepatic disorders, etc.

| n addi ti onMiSkpcEathe JydRR2aBEDTI Jeadles t miniaknge gpEgs nehealy)i a,

| unbago, etc. tends to.increase wiith aging, the recent rapid growh
of the populRPrE¥S of SAIEATY BTREYEs ?F‘gr easi ng social demands for
not only m t K Nng (g I i ey i i

[ 0016] The a&gﬁgégic ggg%%hggb?%%¢g%gggnpf?ﬁ%%%#%gﬁH?SIusgggﬁni%F
conbati ng t hetahaue-1EHom@AEda VerdaSpktelin Ve paLNRS, althdiRg ghaeases
that involve such pains. The anal gesi c agent of the present

i nvention, Wraohiesesam sésdght npaimds eocimourid( shbearadedipadtbi orPadnt h
ri boflavin, synergistically potentiates the anal gesic action of

ri bofl avin, %hé?%%lﬁdi@&lté'?ilgedd’%dﬁ@éﬂﬂo‘?nwsdéﬁ Bufcied® ehberct is
conventional_anal gesics.. In.addition, 11s active ipgredients ar

ri boflavin &R Iéeg% SR F‘&%%“%erfp&ﬁna’%%)i’%ﬂ cfi ﬁgg%mtfe@ﬁ‘lf‘ng&é%tedd
for many years,l : o] age i as j
effects and%fgﬁbgzﬁgﬁégg%e 9?%%£§H%Bn??ﬁﬁ%§£%%r?Sﬂ§£¥He%gpéfé9%??bgg
a new type aklaselgesdfireagest sdljesigsndé PHty teupbsdhe ahal weguliar
i ngestion in order to reduce chronic pain but which can al so prevent
di sease t hamorayod veentiaiued( adpinishratdanrothddem MaY sofep gaase fsidehe
anal gesi c ag&nt of the present invention_as, a useful drug.in view of

the circunsAAEEES (TG ARhPRATT PN \ESTIBaLFAIRATHSHP £ BT D AL RREIPSS -

highly sensilbues PoataRid .1 e5s pedaaliNg PRGN AN oyt he

absence of an objectivé scale, | i's O naﬁe a cl ear

di stinctionakgbvested vidhMBLtet AL ANdedrsi $i0Asedmbisd £ et@Ndeétahas
been desired that the conventional therapeutic act ich invol ves

adm ni st eri dgcredseatithnsgsngh tise arzkgesragsics goulrth bef ribpel acmaldiyion
foods and beverages in forns that can be ingested regularly.
(Anti-fatig@é aégggﬁyiﬂﬁgp&geﬁg)increasing social demands for not only

mitigating and eliminating pain but also preventing it.

[0016] The analgesic agent of the present invention is
useful in combating the above-mentioned various 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 riboflavin, 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 years in the form of foods or beverages, so



The conposition of the present invention, in addition to exhibiting
t he above-descri bed anal gesic action, is useful as an anti-fatigue
agent in humans and aninmals. The term "aninmal s" as used herein refers
to those aninmals to which the above-described anal gesic agent is to
be applied and, in particular, the anti-fatigue agent of the present
invention is used in industrial animals, pets, and | aboratory animals
that perceive pain and it is used in humtins with particul ar
advantage. The term "industrial animals" refers to |ivestock such as
cattle, horses i gs, goats, sheep, etc., as well _as racing horses,
hunting dogst bag. 0 &é‘%@ pEFectS 130d168R , P dPgesEre . £onid SPREHR DY v
ani mal s ref %'23%1%8 t hege.egioal £t VJ\QI %hng“g Ctype 5% &nésfcgsjifci (a:.egni]; Uhich
research in-suc diSC|pF|nes'as nedi ci'ne, |0Pogy, rononﬁ,
pharmacy, etig. ngpthdiRe%ulpghyderdt G@gqui#t Sing@4i 16R H FhdeledS! Kuce
m ni ature pigs, rhesus nonkeys, crab-eating nonkeys, etc.
[ 0017] Fat i guwhrbsia fgaenponar yhilel raaasalss fatvienphisiesde andtnentdlves
performances that is observed when a physical and a nmental stress is
appl i ed conti@aBol®ig- adysmhroTEkeadas edh b masr MRAsbIveldies agalgesic
qualitative or quantitative drop in the capacity for physical and
metal wor k. F8"AEH 5950 PEERERT GPNOREAPR i a SeREbATYR (e Ve the
invention s h i f .0 S fr
&gfﬁrﬁyﬁ{ce%. WRBLE fldnIYfe ggﬂ{ﬁgg%ppggn dealdl & Bltyeen a

overwork. [001 e anti-ftatigue agent o esent 1 nventron

the action ofigal{esvadiitiget perahp\wemdafl idwd deakh gu€e WersBat 2hd NG fthem
such fatigue; specific exanples include the actions of prolonging the
ti me of dur@bsencd orf whi ohjeatxersciadengitorisopéteani dif Sicudt( toolakei ag
the brain) works, and suppressing the increase of a fatigue-inducing
subst ance i F18%pHEe A 1PRePRHIAC I ADRATMY SERELCERS dAispaFad | Tite-

CLaProvio Ao es YeehHERCLI0 RRSLES o BIERRINNY A0E-aPRLOIL M

such a condition 't rain o rves are

fatigue al tRpyeh BRYEXREChANDN He ARG ALANAIShE Bdch MY aR8€Hesics
fatigued, as well as pronoting the recovery fromthe fatigued state

of an exer cishiongdofe afeglaceAgbgifdddisOahdebai@mrambs SiAtfHHrmsOQRLT Tdw be
chronic fatigue syndronme to be conbated by the

ingested regularly.

(Anti-fatigue action and agent)

The compositien of the present invention, in addition to
exhibiting the above-described analgesic action, is useful as
an anti-fatigque 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



anti-fatigue agent of the present invention neans fundanental
synptons such as a feeling of systemc fatigue, a feeling of - 13 -
weariness, mld fever, swollen |ynph nodes, muscul ar pain,

arthral gia, psychoneurotic synptons, etc. that |ast for such a

prol onged period as to cause inpedinments in daily life. The
anti-fatigue agent of the present invention can treat this chronic
fatigue syndrone, nanely, palliate the-respective synptons of chronic
fatigue syndrome and bring theminto the normal state. Further, the
death fromoverwork which is to be conbated by the anti-fatigue agent
of the presedP@ciifiicati or neggeRrehchn ssusndisroml inest asl nediginethe
subj ect isi|1éiseriousl% strained state and ynable to_maintain the

physi cal vi gototdHe SEPPRUY i PPAETAOhyditCcapdbl BBt Peiedhdhiap. rats.
sensing the Que ;and uent i S di I _

di sease or c%?%#%k%ﬁggégggﬂ?%%fe93+¥a?ﬁ%p%§§%héﬁ% FSEE¥?%%§ ?%aaork
or even deatBatilie meikey$ atdigie agent of the present invention can
treat chronic fatigue syndrone and can thereby prevent death from
overwor k. [ODR@7Ihe aRatidwd iigue eéhmpotargycdecdeawy tim bheh prlgsdrhl and
invention, or the effect as the "anti-fatigue agent", may typically
be confirned"@Rtah@erePFmangns (tbat igphsersed pyhafeds phypgcahand a

i mm ti ' ter-jmersi | eep d i vat ] test. A ,
kept i n-SucHTSH HnFiToRfett FPIAER croT HABPEF bR THCAEhTC445 S habl o
kept HEn i b eFON TP Eh
montal |y | SPPo A TE S tndar Ehe By Bec e (el Rn PO IR e T

it takes to &@ueiithsFoeSehydilvaar gad métdiheowal eridf @ddatiéeasthel @erm
seconds is neasured to determ ne the degree of its fatigue. Since
this ani mal hirtdlgued aspisesi dal thadprasensl ifhwentgieem shalll cover chronic

fatigue syndrome and death from overwork.

[0018] The anti-fatigue agent ¢f the present invention has
the action of attenuating the above-defined fatigue or
restoring from such fatigue:; specific examples include the
actions of prelonging 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



nodel, if the adm nistration of a test substance prolongs the
swming tine, it is confirned that the nodel has resistance to
fatigue, as exenplified by prevention or anelioration of physical and
mental fatigue and the acconpanyi ng distress such as nuscul ar pain,
an increase in physical strength that helps prolong the tine to
exhaustion, and mai ntenance of physical vigor in a fatigued state.
[0021] The anti-fatigue agent of the present-invention, if ingested by
humans or aninals, makes themless fatigable, and it is also
effective in relleV|ng fatigue (recovery fromfatigue). Stated nore
speci fi cal | ywed§inaspsi pald i sRvVefue sVeliest ttydahi W?ﬁ)s@‘lh‘ls&rll@;‘(d?aé-inse

such as Sporf s, ,of if._mental fatique is felt dur up
operation sucﬂtm'-alzgfl cOu?lfYCr'lhgonv'\%lrI%%l?h%’m&’ PSt at ‘-g'ue%%?% E gf cﬁ@uc’h a
present i nveﬁfamg@ypeil&@tgssecob%awaeﬁ&p%ﬁlhen@'lrp\aﬁﬁpeﬁ@é' J4Re
What is nore, if it iS ingested in advance before working or playing
sports, preventi-datdgubasg@ue cranhal seedtr ealéZeibn lcanaddédt whisi f
it is ingested before or during playing sports, an inprovenent of
endur ance i scexqrdet ddtigue t4ndrome, ndmally.i palhiest dder sgspertiiye
mental fatigue and the acconpanying di sease can al so be prevented.

( Conposi t i onSEHRNSHISN PAGSATHYG ééihgéﬁcF$¥Q§8§%n$?ﬁ(H§%§§ Egﬁ%okﬂﬁ9(§¥?

According to pr t i |on e class co )
E’ltlﬁo]T s%ﬁ%g thg é overwor 1(9‘( %oebe

w
contained inri Favin, t y synergls |ca potenti a |ng

physi ol ogi cakomsdtiad Byeﬁh@faﬂﬂlb@faltigﬁé‘ﬂg%‘i'ﬁhogstl?@%]rgz‘%éhﬁ mnmn
anti-fatigue actions; at the - 15 - sanme tine, if the conbination is

utilized as heﬁﬂslsubnod coidi tplops thh D gaAlought tion sudfjetheis egpect i ve

conponents conbine to contribute to health pronotion.
seriously strained state and unable to maintain the physical
vigor, the subject is no longer capable of reasonably sensing
the fatigue and consequently manifests a cardiovascular
disease or cardiac disease to result in permanent disability
to work or even death. The anti-fatigue agent of the present
invention can treat chronic fatigue syndrome and can thereby
prevent death from overwork.
[0020] The anti-fatigue effect according to the present
invention, or the effect as the "anti-fatigue agent", may
typically be confirmed by the following test. That is, by
measuring the swimming time in a water-immersion sleep
deprivation test. A mouse, kept in such an environment as
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



[0022] I n the conposition of the present invention which contains
ri.bofl avin and a sesam n-cl ass conpound(s), the anounts in which the
respective conponents can be incorporated are not limted if their
physi ol ogi cal actions are to be obtained individually. Usually,
riboflavin is preferably incorporated in the amount recomrended in
the Nutritional Requirements of Japanese People as specified by the
Mnistry of Health, Labor and Welfare;-specifically, it is 1.2 ng for
adult male and 1.0 ng for adult fenale per day. In addition, there
have been no reports on the maxi mumupper limt of riboflavin that
can be takenm9fi¢thodf EhwisIdRyrREArahiqr ol énﬁeSTscﬁlthSéﬁécﬁlsPImioaspethe
limt for the ampunt in which it can be |ncorPorated usual |

no nore than®5B8HR9166M My, J'tpr’“gf 8?35 -gmeth that etheh Jipdgbolies st ta’f‘?ﬁ

adult per d ,
i ncor pgr at egyl n s&gﬁga?rab%%%% iﬁ%fﬁgﬁg% omoérbou%{lﬁ&teatli%g uJ[t
200 ng, prefghphloall aem mdoud 5awg@é)caﬂd 100 monfp%yﬁﬂ?”&l&er@sgayuch

[0023] 1f, on the other hand, a sesamin-class conpound are

i ncor por at edas musichdak gyaim ,V\nahhmc:vém tia pbyeiddlatitegngtis that helps
physi ol ogi cal activities, they are incorporated in such anmounts that

the proport i BFPloRgt ket bing t@u&ﬁb@‘fﬁfcw aaB@geRintesprRss b pEAELL)

to the total uantlt f rlb I%vtn taken as unity, when it is

cal cul at ed 2593 5% herei nafter designated as
"riboflavin egasival en'i'hé 1ar1ﬁ 29+ 6 adentbor {l{@g; ésént PL e tﬁghy ¥
nore than 4.0, and nore preferably no nore than In vvelg ratio.

The | arger theggytefobyiwimafs arsasamdly,Chagss ceigouagdé Sfatiydbee, and
i ncorporated, the nore potentiated the actions of riboflavin are

i kely to beit Hewatee, effeciiyer ior relimgrigosfiatiguebt apnedeutziode t he
ranges speC|f| ed above The lower Iimt of the anmpunts of a

sesam ncl ass %Wﬁdnd(%‘jafteﬁi H'é’anEB?‘b‘cﬁl&Pé&IYr sth PhYSLGRY SHEOrPi By if
they are cap tedg}lgéol}{&g‘%ﬁ t xe§é/nser %guspnén f},hter deS| re ac |9n
r-an

such as an anal gesic gué action,

i ncor por at edeMistguer @Eefémpeadmlg aocamnqahg yo;s&%%iohl §ﬁ@ﬁi a%bove
Generally, the proportion of the total quantity of a sesam n-class
conpound(s) aacdunéibgtedriquante tytdffatilgok| agent witi the pesent
calculated as riboflavin, is taken as unity is at |east 0.01,
preferably a%mfe@éépnomw Horeeupref ee alfigpsted| kasteldeye bRl fafdguer e

preferably Ieast 1 n ght ratio. [0024] One of the

bhysi ol ogi ca aa 32 neres " o5 AT ad 38, AP ERGe PRERT D ORHIRE s
confirmed thatayuhenshr iy re%iqeié,@vafﬂ 08N PROSRUG! e 1350%, Of

riboflavin eqw valent and 50 or 100 a sesam n-cl ass corrpound(s)

wer e admi ni strerzadipesor ald Wt Iiami}hg'estfﬁd BeFbbofdrviuRihg SREAMGNS

wei ght ratio of 1:1.67 or 1:3.33, the anal gesic action of riboflavin
sodi um phosp¥RAE-swadni HpeanehenEx efreiirangadi)expehtepr esintthermore,
inventors also confirmed that anot her physiological activity of

ri bof | avi n i &F drit 57 dRIQPLhEOBHERG Menkad Erauen8Bdt B ~ when 25
vl ont Do ARy s Y & AU TLRNORR FeCpk Bl OF T PofTavim

equi val ent
(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



- 17 - of a sesam n-class conpound(s) were adm ni stered perorally,
nanely, at a riboflavin to sesam ns weight ratio of 1:2 or 1:1, the
anti-fatigue action of riboflavin sodi um phosphate was i nproved but
that when 10 ng of riboflavin sodi um phosphate in terns of riboflavin
equi val ent and 50 ng of a sesam n-class conmpound(s) were adm ni stered
perorally, nanmely, at a riboflavin to sesam ns weight ratio of 1:5,
the anti-fatigue action of riboflavin sodswn phosphate was not
potentiated (Exanples 3 and 4). [0025] When the conposition of the
present invention is to be utilized as a pharnmaceutical conposition,
it may be adffR¢st@edifefbe FaMpinagtioehis ;itddined agdicglthafvad. the
granul e, powder,.capsule, dry syrup ill and. the like, or it may be
adni ni st er edpﬁﬁéﬁ%edpgflgf‘; 8?£%W¥r#ez§{:‘$o?s@recf:ﬁ‘éel FRWONERES ML FPs
adm ni strati gg, e A8 $8! RELEL, 33.ARPEGPri ate for the clinica

condition, the state of its pro ress,_and other conditions. In _
addi tion, ribobiayvin @axerptcdrgiRfikavh odUngr akedeniiGhehsi @l Bllkchve
ingredient in the present invention is water-soluble whereas a

sesam n- cl assonsbapsurdbs¥lawin mdohheesawin-véasageadionnt (a) € the
fat-soluble, so these two ingredients may be ingested in different
forms. Speci fReWIts 1o HBigh ofhfe Siesraetith coaROpRN bHaANNEE BCcHurDesaked
in which granul es .of .ri.boflavin are jngested together with water and,
at the same BrreCsor: l?sﬁsh etgl il P!éﬁgﬁﬁ%t%lgégegﬁ?ﬁoﬁ?c?ﬁ%sto 5
conpound(s) ggrife 3hR:idiesolMed bEuéﬂy,Orrigbkl%éﬁisg%tgﬁ§é§9ra[bq_§ by a

met hod in which the granules of riboflavin and t capsul es of a
sesam n- cl assnearguad@s)natiee iangest efe@mmendd8 in diHd QueALtidoms in

accordance with the respective rates of absorption. [0026)In

addi ti on, thBegoseemgntahehlatemesenpespld s epecified by the Ministry
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 uswvally 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 gquantity 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



the present invention is adm nistered may 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 be applied perorally to
humans (adults) with a view to obtaining the anal gesic action and/or
the anti-fatigue action, it is generally adm nistered for a continued
period at a frequency of about one to thfge tinmes a day in anounts
rangi ng fromabout 1 to about 200 ng, preferably fromabout 2 to
about 100 ngy. [0027]1n the present invention, so long as its intended
ef fect i s nothampais: edrebegadas noetorggieai énb s ardy risgei prefermbay enlo
in addition to riboflavin and a sesam n-cl ass conpound(s). For

exanpl e, not™R PRy i dt otft P TaERT IR cORPolRTRSE ithel BEfRRFtion of
vitam ns SUCQ @ésa i&]agh.gsg %ﬂrﬂ:\o\ﬁhﬁfg}]ntoc’be 'Qgéz‘gqucfr‘atlgﬁr rr?ﬂgsmor
an a

nutritional Tngredients, avori hg agent's, so emul'si'fiers,
i sot oni zat i Opoe&Gfitatedbthé eddtione! YENE i HYFARRLLT Sre ANHKIELVES IDES,
stabilizers, antioxidants and the |ike that are incorporated in the
phar maceut i cladwdvenmuhat sumgepircac egueeghay ise obt@iigiDroatteld@sthe ranges
appropriate. As described above, the conposition of the present

i nventi on cafPreliied| phewe as The drdeydsindtagéntheymioyntgnof a sesamin-
anti-fatigue j(a)%ent; in a ﬁi%ti on, since it is_believed that variqus

other physi of GHiTHC™RRIPAHE d° PEHORFRRATAEET t L IT &F) WawRsppcified if
Phys v ! n g2 ‘and
Sy raruert ao e B UL DEGKRLR (B BV AR LHE dediea

advant ageoushytiwm Wchi _ngarﬂ%tnaQPla!ﬁi@-Soﬁ hetal o5 eIRIY i400€6h, and they
phar maceuti cal conposition but also as health food. [0028] Exanpl es of

t he heal th fray tes insedpimeaisid winbl| veferzharnaadtticc ahepiephy aloseas or
f oods, such as caﬁsul es or tablets, that contain as an acti ve

i ngredi ent tHs 8VEt orFfeeldYpr BRe MropATEIRT G itheerotahiqupntity

contains riboflavin_and a sesan n-class, go und(,s),, as._ | as
functional fobdb (oabrtarHers spneopaftS,ad PRectd aRsptity sy -
and qual i T1 eds FOEVL nt BREcif ORenS Ba EAMIR T 90058 kMY 6N 1€ aken as
above-nmenti oned conposition of the present Invention iIs incorporated
as one conpowmeity S6 kbaleyat imul,f gpetdramiysaeh astanakgesd e and
anti-fatigue actions on the living body are inparted to those foods.
Furt her i ncl paeterabdigat hbedrialdt-A . f abd evenemehe sprefisirehlyrat least 1,
characteri zed by having. the anal gesic action and/or anti-fatigue
action and whfc erg‘éb‘& s attached thereto that state they are

o o, BSOS om0 B SRS MLE O bt

fromfatigueanalgesic action and it was confirmed that when 30 mg of
riboflavin sodium phosphate in terms of riboflavin eguivalent
and 50 or 100 mg of a sesamin-class compound(s) were
administered perorally, namely, at a riboflavin to sesamins
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 equivalent and 50 mg



[ 0029] The health foods that contain riboflavin and a:sesam n-cl ass
conpound(s) are not particularly limted in their formand they can
be prepared in any formlike a solid formsuch as powder, granules or
tablets, or a liquid formsuch as solution, enulsion or dispersion,
or a sem-solid formsuch paste. - 20 - [EXAWMPLES] [0030] On the
foll ow ng pages, the present invention is described nore specifically
by nmeans of test exanples and working examples, to which the present
invention is by no nmeans limted. Test Exanple 1. Anal gesic Action of
Sesami n-cl ass Conpounds There is no report on the anal gesic
action of a §&sanferaAmds cdaapoeamosnd ( Fherefepndminhetgyness parorally,

i nventors studi ed the anal.gesjc action of a sesanj n-cl ass
conpound( s) namely, é% a rlgoiiavin to sesamins weight ratio of 1:2 or

1:1, the anti-fatigue action of riboflavin sodium phosphate
was improved but that when 10 mg of ribeflavin sodium
phosphate in terms of riboflavin equivalent and 50 mg of a
sesamin-class compound(s) were administered perorally, namely,
at a rivoflavin to sesamins weight ratio of 1:5, the anti-
fatigue action of riboflavin sodium phosphate was not
potentiated (Examples 3 and 4).

[0025] When the composition of the present invention is to
be utilized as a pharmaceutical composition, it may be
administered perorally in such forms as liquid, tablet,
granule, powder, capsule, dry syrup, pill and the like, or it
may be administered in the form of an injection or the like;
the form of its administration can be selected as appropriate
for the clinical condition, the state of its progress, and
other conditions. 1In 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 granuleg of riboflavin and the

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



[ 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 follows. Wstar nale
rats (5-week old) were purchased from CLEA Japan, Inc. and
acclinmatized in the test environnment for a week; thereafter, the
animal s that showed normal growth were subjected to the test. Three
days before the acetic acid withing testg the rats were divided into
t hree groups each consisting of 6 heads; the control group was orally
adm ni stered through a tube with olive oil at a dose of 5 m/kg

wher eas the BéRBETRMY tiROS gt b RCaRdpacad tl $her sespgatiiveesabén-ad ass
conpounds (segan‘i /[epi sesam n m xture; sesam n:epi sesam n (wei ght
ratio) = b5: 55“ £V ‘were dissolved in olive oil at respective doses
of 50 ny/ kg 0 mgiLkggaSthaseausat aadc{?n ratd .simlarly
per f or med t\/\gag%@lg bgfggr gd(tihe te'st%l%ngx%% t eﬂgg{i/ %53% ?&gﬁ?%ﬁ%%ﬂstﬁr
two adni ni st kAki Prssendr enebhecdieds aBRihlsidI@dREPI NGARL EBEOidiEhs
in the evening; thus, a total of four - 21 - admnistrations were

ef fect ed. Onappeomaiptel foesthaggubiacs tbhathilkhdibeksn dpgdtied, owtes ni ght
fromthe previous night were orally admnistered with 5 m/kg of

physi ol ogi caF132i5He cRREI bR hdthe [sipEe  of Hey REPETefsy ARSt e¥ker

i ntraperitoneal wWth 1 pl/17 of physi ol ogi cal, saline containi

It acetic acfané}éﬁlqw&i? t &F ygé?tfé’fmt ﬂ%/sacﬁ'l}r#ﬁf%ﬂ’acﬂ:oﬁ,% Fﬁelsmﬁ?ogg
of writhing t iyl e b ot Nl r.ithe
adri ni st ati SR anes Eaner SR R SRES LAY DO P Isb it Apah
The groups adne nasdlgecdcwathicesmsi/Bretivs antarpatiglse @Sesan] nibQsnyg,
and Sesam n 100 ng) had a tendency to withe slightly nore often than
the control groeyrild edainispkierd for el eentinbad pesind a¢l astrequency
conpounds had_no analoigsi c action in the_acetic acid withing test.

Exanpl e 1. ARA E)lé%‘ftc t FBntREge BiEef o2 RGAPNARPURES ERFLRAJSTWhd
Ri bof [ avi n (X£$é¥nfqtgggbout 200 mg, preferably from about 2 to about

100 mg.

[0027] In the present invention, so long as 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, antioxidants
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 that various other

physiological actions of riboflavin (vitamin B.,) and a



A sesam n-cl ass conmpound(s) were tested for their ability to inprove
the anal gesic action of riboflavin (vitamn B2). Wstar nale rats
(7-week ol d) were purchased from CLEA Japan, Inc. and acclimtized in
the test environment for a week; thereafter, the aninmals that showed
normal grow h were subjected to the test. Three days before the
acetic acid withing test, the rats were divided into four groups
each consisting of 6 heads; two groups.ofg themwere orally

adm ni stered through a tube with olive oil at a dose of 5 nml/kg
whereas the remaining two groups were admnistered with the sane
sesam n- cl asseLWHPoGAAss tompouddi a) Teast be- egRibitedaepkbed allitheyly
were dissolved in olive oil (5 m/kg) at respective doses of 50 ng/kg

and 100 ng/kgf %%?qrﬁl?Ekfa%iﬁanﬁpé ﬁPmE?SEGPQP F qhﬁuprﬁﬁﬁﬁ?n%ﬂVF&FF%%s
were effect e g&v%ﬁ@ag%%/ %)Lry tbgsﬁltﬂgizerda%%t onf heasc%%rg%o rm%%[glgrtgeaé

had been fasted “overni € previ ous ni were ora

adni ni st er edpWdrnthcaulibky &mpdBYSioh agitCcahssakd rt?ea%ﬁr £85q S| m larly
fasted rats in the remaining three groups were oral |y adni nistered

wi th vitam nf@B28]ri boEkamplessedi the plraaphatescd Nak alsed Hessite,inknade
t hat was di ssol ved in physiological saline to give a dose of 30 ng/kg
in terms of PRAFFECAVLACRYMTERREALLonheF, fPR8s nuinsdr asf capsulivisngr

novenents was .CO nte as in Test Exanple 1. [0033] The results are
shown in FI G2 I%'e fhe 61: SRR AS 8P @F&&He E’f ’{Féi‘!‘\?gﬁ) the SpEgogition

t endency to 5@{% | ve+ | ng{%‘ﬁ*ﬂ%nqtﬂfé hDG, ONETRAL S 103N A Efue and

control group verifying the analgesi ¢ action

vitam n 82. immmant:s&@s dompotiid 6s 50lad Welamnd BAcHLONd foods
(Adive+VvB2), the groups of sesam n-class conpounds and vitamn B2 in

conbi nati on (Bedlading50oads £ov88peSeiad hedDth mpet -VBRFHURd@ndmal | er
nunbers of withing novenents at the respective sesam ns

concent r at i o GEIEOFRYHKY B3d SOMRRHey CoTPOBEtde dnesiithdhet he
oo Soh Beptiball lless B ALt R oL L W =
Sesani n- cl assndApReuRds 20dbiR Behbavddt Y LRRE N &dbus func@%@pgecﬂ
was checked for its reproducibility. Wstar nale rats (7-week ol d)
wer e purchaszsl dnadge€i&lanih@arti-fatigue actions on the living body are
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 living body or promote its
recovery from fatigue.
f0029] 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 liquid form
such as solution, emulsion or dispersion, or a semi-solid form

such paste.



- 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 adm ni steregow th the same sesam n-cl ass
conpounds as used in Exanple 1 as they were dissolved in olive oil (5
m/kg) at a dose of 100 ng/kg; as in Exanple 1, a total of four

adni ni strat i 6WPNEES lef fected. On the day of testing, rats in two of
the four gro r oups had b faste overn ht fr

t he previousvﬁigﬁf me?e %Pal‘?ﬁa nlﬁlg?% d%aftﬁf%fﬁﬂ V%F foh is
physi ol ogi cahes@livag %Eéeé’ﬁecif“ﬂc'aﬂ%%gi dad bAlSed e&Qﬁpigé%a' ng
two groups (groups 2 and 4) were orally admnistered wth vitamn B2
(riboflavin setting [é&@ﬁlﬁh]é?se td\akakni tHe sié8ent NCavedthah ¥&Sby no

di ssolved in physiological saline to give a dose of 30 ng/kg Iin terns
of ribofl avi re@rfuiMalidrd: then, the nunber of withing novenents was
counted as in Test Exanple 1 [0034]The results are shomn in FIG. 3.
Conpar ed wi tHE% 3 ; : d §S\/4eny
group (A ve+VBZ)Trg g gt iﬁggﬁe&%ﬁot Q,MBke ae}laiﬁg%l l{%tr)ler of o |a}nghpg

novenents (10. 5@6suppress wever, as | T 508

anal gesi ¢ actifds Wmpbadadsin tiN@ &8 Lo se&%nbaééé&% ﬁ%ﬁ@&ﬂﬁ%t@fd@gg
(Sesam n+Saline). On the ot her hand, the group of vitamn B2 and

sesam n- cIassheanwdmm630|mctmnﬂ@f—acaaﬁmmatb@ﬂséSam&mmndVBﬂ)
experienced a consi derable decrease in the nunber of writhing
novenents (26883 kupphessfbron anadloneiaamdignsvee ceandugssd coxfd gartly

due t t - Cl ld b f d
(accordi ng 1 Bo4HE heareLoh & WicgoRtT I Big EohHIL GRoPoat Moot

ri sk was al. (Biol. Pharm. Bull. (2005)). The specific test method was

as follows. Wistar male rats (5-week old) 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 o0il at a dose of

5 ml/kg whereas the remaining two groups were administered
with sesamin-class compounds (sesamin/episesamin mixture;
sesamin:episesamin (weight ratio) = 5:5) as they were
dissolved in olive o0il 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



p < 0.05 between the group of vitam n B2 and sesam n-cl ass conpounds
in conbination and the control group, and p < 0.01 between the group
of vitam n B2 and sesam n-cl ass conpounds in conbination and the sole
sesam n-cl ass conpounds group). Exanple 3: Anti-fatique Action (1)
Due to Ri boflavin and Sesam n-cl ass Conpounds The test
subst ances, riboflavin and sesam n-cl ass conpounds, were respectively
the sanme as in Exanple 1; in other words2l the sesam n/ epi sesam n
m xture (sesani n:episesanin (weight ratio) = 5:5) and riboflavin
(riboflavin s diun1§hos hat e; Nakal ai Tesque |IN3Q wer e used.

a

(0035] The ef tEUPIEFARRLPRT HIGUETHBE Wral (At ERF HAYa Hat 8F E1iHreF8F BN
sl eep deprivati e ti for rtial

nodi fi ed ver@?aotﬁ@lg%i tﬁh%nmat tt)é S?Q al _tg%l;ecf’_ﬁ{affg( EJ?LSQ% ltélrﬂ:ané: %’8{?
352, 159- 162r2093hamIRi PEarld Gi%RES il fog 659{%@?&%9%91 g 16 nidakié b
m ce were used as test animals and divided into seven groups as shown
in Table 1, @achomgndasér ngthefy 9eheaattniandtbawd nihtirape satnealdyageth
body wei ght. The values of riboflavin given in Table 1 were obtained
by cal cul atihdgt’e/d 70i BoPf aRi ¥ icHegicabiiabing gowtainipigod phaget ivs egid Of
the seven groups of rats, six were water-imersed, sleep-deprived
stress group$’ W@ﬁlﬁé?@’ k‘%%teri ﬁgéﬁgaedg“’\ﬂlfﬁratl% Lhe, B’Pbeg'b\?éri ngs
being 1 epl aceh iingShiob et thel BRINIES wblab! £6 1 idfRLY Qlgnt Bter
so that the mce were inmmersed Iin the water to be deprived of" sl eep.
During two deys s@mivakeratigrensedcshesdn. deprivation, the respective
test sanples were forcibly adm nistered through the nouth for 2 days
on a once- a- ffB4asi sThef redd tswereeshowgaripl B5G. the Shsagroumd ass
conpounds were dissolved in olive oil and the riboflavin in distilled
wat er. The ofYEIGfterani v st rSesPBAn neka s CAMPARRAS | (S6PRRIR PIvig. and

fol | owed by 1.N- 0 u and .t he_cantral. up._was
forcibly admé%lsagr;ﬂgélr égb\%ﬁgh%ﬁ% I[E g%enc écro gh &(1) is\c/ielggﬁyt’mroeuﬁﬁt?ﬂe
mout h. [ 0036}u¥i ahet WBnERYS @loupRlB1iddTELEkORg {1 1TLECLNEY Sedbhoyed
to swmwth a weight attached to each of their tails having a nass
equi val ent told¥é afomphends body neerghlgesid theidn nin tthey atevic tazilave
their nose subnmerged in water for at |east 10 seconds was neasur ed.
The mce of ¥YHRehi®geiteFhnersed group (the water-inmersed, sleep
deprived stress groyp).,coul d swm
of the nor maF+y ‘gt oo ahehe 8F ; SR g
fatigue was gdef asp.Red DY sp&ldadhew much the shortening of the
SW nmi ng tiﬁE‘CU&V&‘%E—suppresseg—rn'the m ce of the test sanple

adm ni stered groupSesamin-class compound(s) were tested for their ability

f m ce
1 [

to improve the analgesic action of riboflavin (vitamin B,).
Wistar male rats (7-week old) 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



- 26 - [ 0037 J]Table 1 Goup 1 (cont) Normally kept control

groupDi stilled water + olive oil Goup 2 Water i mrersed contr ol
groupDi stilled water + olive oil Goup 3 Water imrersed riboflavin
groupRi boflavin 25.0 ng/kg + olive oil Goup 4 Water i mrersed

ri boflavin groupRi boflavin 50.0 ng/kg + olive oil Goup 5 Water

I mmer sed sesamin groupDistilled water + sesamin 50.0 ng/ kg G oup 6
Water immersed, riboflavin + sesam n grotd -Ri boflavin 25.0 ng/ kg +
sesam n 50.0 ng/ kg G oup? Water i mersed, riboflavin + sesam n group

Ri bof | avin 58ka9mpr£%/ ligag %l?g}@ntlei}ef)gigsr%el&gin olive oil (5 ml/kg) at
respective doses of 50 mg/kg and 100 mg/kg; as in Test
Example 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 socdium
phosphate; Nakalai Tesgue, Inc.) that was dissolved in
physiological saline to give a dose of 30 mg/kg in terms of
riboflavin eqguivalent; then, the number of writhing movements
was counted as in Test Example 1.

[0033] The resulis 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.



[0038] The results are shown in FIG 4. As is clear fromFIG 4, the
wat er i mrersed control group could only swmfor a shorter tine than
the normally kept control group. On the other hand, the groups

adm ni stered with sesam n-cl ass conpounds or riboflavin were
suppressed in the shortening of the swnmng tinme and the suppressive
effect was synergistically potentiated by adm nistering sesam n-cl ass
conpounds and ri bofl avin sinultaneously.23Exanple 4; Anti-fatigue
Action (2) Due to Ri boflavin and Sesam n-cl ass conmpounds The

anti-fatigue action due to riboflavin and a sesam ncl ass conpound(s)
was neasur e@ds2FALEGHASE 3 Bh® SRSt RBRYLYIRNeRitc Eo0fe? éafivi ded i nto

rib avi iven in

: i ble.2,, The yal f fl
Tabl & 5 wer S1SEERr ek iR afafiat ths s Hpr e mezma BAEYTH HsFRavi n

Tabl e 2 were obtai ned ca

sodi um phosphatigcte€bo the?2fest.[ MIIATARYE WeroPeOtRe laddtAt heid
Normal |y kept control group

writhing test, the rats were divided intc three groups each
consisting of 10-18 heads; two groups of them (groups 1 and 2)
were orally administered through a tube with olive o0il 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 Bxample 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 acticon 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



G oup 2 Water i mersed control group Group 3 Water i mrersed

ri boflavin group Goup 4 Water i mmersed sesamin group Group 5 Water

I mrersed, riboflavin + sesamin group G oup 6 Water i mrersed,

ri boflavin + sesamin group [0040] The results are shown in FIG 5. As

is clear fromFIG 5, the synergi smof sesam n-class conpounds and

ri bofl avin was not exhibited when the fornmer was used at the dose of

50 ng/ kg and the latter at the dose of “184ng/kg. It was suggested

t hat when the synergi sm was to be obt ai ned the total quantity of
atig to

sesam n- clasg ok (ggg O, ﬁpeﬁﬁ$nce ?C%h %?rgggt ecrease

t he total quantlty 0 aV| n en ca _
ri boflavin, m&ﬁ@@&b@& aﬂlﬁzyltrﬁx@mb@e@ntpr ePa! &4 i D rebELSPAIAE ON

1) Granule
the synergistic analgesic effect due to vitamin B, and a
sesamin-class compound(s) could he confirmed (according to the
result of a Tukey muitiple 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 scle 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.
[0035] 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). To 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 riboflavin 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



Sesami n0.01 g Vitam n B20.01 g Tocopherol acetate0.25 g Silicic

anhydri de20.5 g Corn starchl79.0 g The particles of these

I ngredients were m xed uniformy and 100 m of a solution having 10%

hydr oxypropyl cellul ose dissolved in ethanol was added, followed by

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

granules. - 28 - (Preparation 2) Capsule

- 25 -

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 ¢il and the riboflavin in
distilled water. The corder 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.
f0036] 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.



Gel ati n60. 0% G yceri n30. 0% Met hyl paraoxybenzoate 0. 15% Propyl

par aoxybenzoate 0.51% Water g.s. Into gelatin shells conprising these
I ngredi ents, a conposition conprising the ingredients shown bel ow was
filled to prepare soft capsul es each wei ghi ng 200 ny.

[ 0041] Sesami n10.0 ng Vitamn B21.0 ng dyceryl fatty acid ester15.0
ng Beeswax15.0 ny

- 26 =~
[0037] Table 1
Group 1 {cont} Normally kept control group Distilled water + olive oit
Group 2 Water immersed control group Distiiled water + olive oil
Group 3 Water immersed riboflavin group Ribotlavin 25.0 mg/kg + ofive 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 mg/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 suppfessed 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 riboflawvin 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.



Wheat germoil 250 ng (Preparation 3) Tablet Sesamin0.01 g Vitamn
B20.01 g Starch282 g Sucrose fatty acid ester9.0 g Silicon oxide9.0 g
These ingredients were m xed and pal letized with a single-action

tabl eti ng nachine to produce tablets each having a dianeter of 9 nm
and wei ghing 300 ng. (Preparation 4) Drink

- 27 -
[0039] Table 2

Group 1 {cont) Normally kept control group Distilled water + olive oil

Group 2 Water immersed control group Distilled water + alive oil .

Group 3 Water immersed riboflavin group Riboflavin 10.0 mg/kg + olive ofl

Group 4 Water immersed sesamin group Distilled water + sesamin 50.0 mg/kg

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

Group & 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 g

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

extruding and drying in the usual manner to prepare granules.



Taste conponent: DL-tartaric acid sodiumsalt0.1 g Succinic acid0.009
g Sweetener: Liquid sugar800 g - 29 - Acid ingredient: Citric acidl2
g Vitamn: vitamn Cl0 g Sesaminl g Vitamn B23 g

-~ 28 -
(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.

fooa1)] Sesamin 10.0 mg
Vitamin B, 1.0 mg
Glyceryl fatty acid ester 15.0 mg
Beeswax 15.0 mg
Wheat germ oil 250 mg

(Preparation 3) Tablet

Sesamin 0.01 g
Vitamin B, 0.01 g
Starch 282 g
Sucrose fatty acid ester 9.0 g
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 % mm and weighing 300 mg.

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

Sweetener: Liquid sugar 800 g



Vitam n E3 g Cyclodextrin5 g Flavoring agent15 m Potassium chl oridel
g Magnesium sulfate0.5 g These ingredients were m xed toget her
and water was added to nake a total of 10 liters. The prepared drink
woul d be drunk in a volune of about 100 ml at one tine. (INDUSTRI AL
APPLI CABI LI TY) [0042] The conposition of the present invention which
contains riboflavin and a sesam n-cl ass conpound(s) has the advant age
that the physiological activities of ri-beflavin, for exanple,

anal gesic and anti-fatigue actions, are synergistically displayed by
ingesting riboflavin in conmbination with a sesam n-class conpound(s);
t he conposit PERI| TnEgddend: G 2gAfmal s, etc. and can tRér8fore be

i ngest ed forvgtgﬁggjrv{%gmggréod. 10 g
Sesamin lg
Vitamin B; 3 g
Vitamin E 3 g
Cyclodextrin 5g¢g
Flavoring agent 15 ml
Potassium chloride lg
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.

[ INDUSTRIAYL, APPLICABILITY]

[0042]1] 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.



30 The clains defining the invention are as foll ows: 1. A
conposition containing riboflavin and a sesam n-class 5 conpound(s)
wherein the proportion (weight ratio) of the total quantity of the
sesam n-cl ass conpound(s) to the total quantity of riboflavin taken
as unity is no nore than 4.5. 2. The conposition according to Claim
1, wherein the 10 proportion (weight r3io) of the total quantity of
t he sesam ncl ass conpound(s) to the total quantity of riboflavin
taken as unity is fromno less than 0.1 to no nore than 4.5. 3. The
conposition according to Claiml1 or 2, wherein the 15 sesan n-cl ass
conpound(s?h%uQiﬁéméoﬁﬁéﬁﬂﬁnﬁtEh%flﬁ¥g§§éﬁﬁn?ﬁ%ﬂa§s§°%¥ﬂﬂﬁdund(s) whi ch

contains at least 1 w% of a sesam n-cl ass conpound(s).
1. A composition containing riboflavin and a sesamin-class
5 compound(s) wherein the proportion (weight ratio) of the total
quantity of the sesamin-class compound (s} to the total quantity

of riboflavin taken as unity is no more than 4.5.

2. The composition according to Claim 1, wherein the
10 proportion (weight ratio) of the total guantity of the sesamin-
class compound(s) to the total quantity of riboflavin taken as

unity is from no less than 0.1 to no more than 4.5.

3. The composition according to Claim 1 or 2, wherein the
15 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,
20 wherein the sesamin-class compound(s) consist of sesamin and/or

episesamin.

5. The composition according to any one of Claims 1 to 4,
wherein riboflavin is riboflavin sodium phosphate or riboflavin

25 butyrate.

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

which is for oral use.

30 1. The composition according to any one of claims 1 to 6 when

used for reducing pain.

8. The composition according to any one of claims 1 to 6 when

used for reducing fatique.



4. The conposition according to any one of Clainms 1 to 3, 20 wherein
t he sesam n-cl ass conpound(s) consist of sesam n and/or episesam n.
5. The conposition according to any one of Clains 1 to 4, wherein
riboflavin is riboflavin sodi um phosphate or riboflavin 25 butyrate.
6. The conposition according to any one of Cains 1 to 5 whichis
for oral use. 30 7. The conposition accgyding to any one of clains 1
to 6 when used for reducing pain. 31 9.Use of a sesan n-cl ass
conmpound(s) for inproving the physiological activities of riboflavin.

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

physiological activities of riboflavin.



