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- AGENT FOR PREVENTI&N OR ALLEVI ATI ON OF ALLERGY SYMPTOMVS BACKGROU OF
INNVENTI ON 5 1. Field of Invention The present in¥§g{' rel ates
%0 an agent for the prevention or al I evi ati gny of allergy s ons '
conprising as an effective conponent a di oxabycycl o[ 3. 3. 0] oct ane
derivative, to a food product 10 with an effect of preventing or

alleviating all GFQKGEM‘DE‘%KBPRQVENT%NQOQ At BKePXPYON OB RLOERCY 38EMPTOMS
derivative or. an extract ose mal n conponent Ts sal ertvattve, and to a
‘met hod for producing the sane. The present invention also relates to an
agent 15 for the prevention or alleviation of allergy synptons

conprising as effecpivgaegaﬁgﬁﬁﬂtgFa{ﬁgﬁgﬁféﬁyclo[3.3.0]octane derivative
a-100 uct 'w

and an antioxidant, to ro _an effect of preventing or
al l eviating @l lergy syiptonBigddpefsinyentiona 20

di oxabycycl o[ 3. 3. 0] oct ane dohbVpib¥Ene! iAveREibACieYNOEE €81 dn CAGERECHS | S
sai d derivative agﬁ an anti oxi dant, igd fo a net?od Ior roduci ng the sane.
2. Rel ated Art APPePEPVeRL{ARLOT pLLieYiatIoN (PF| ALLEFSR| SYBRLOMS (i sor der s

and the |ike are behmpeisiingoascanrefifectiventempenenteaon biol ogi cal tissue

with the various 89§§LB?EXHYQ¥§Egfﬁgégkgﬁéege£{9ﬂl V& lﬂggi.fﬁﬁgéé duct
organs, causing contract on ot $hboth nuscle such as bronchia cle and
pul monary Wssel swikh aRceffegt b preyenrtingi ortglievipting|ablexg®sel s.

O these-cheni cal sgRgtons" compbesIRG! aN@lE£aByyc1 6t 313 6] S0€aniS- A (S| ow
| derivative or an extract whose main component is said
derivative, and to a method for producing the same.
The present invention also relates to an agent
15 for the prevention or alleviation of allergy symptoms
comprising as effective components a
dioxabycyclo[3}3.0]octane derivative and an antioxidant,
to a food product with an effect of preventing or
alleviating allergy symptoms comprising both a
20 dioxabycyclo{3.3.0]octane derivative or an extract whose
‘main component is said derivative and an antioxidant, and
to a method for producing the same.
| 2. - Related Art
, Allergic asthma, allergic- rhinitis, atopic
25 disorders and the like are believed to occur due to
interference on biological tissue with the various
chemical mediators released from the lungs and other
organs, causing contraction of smooth muscle such as
bronchial muscle and pulmonary vessels and excessive
30 permeability of epithelial vessels. Of these chemical
mediators, the most noted are histamine and SRS-A (slow-
reacting release substance of anaphylaxis). In recent
years, SRS-A itself has been identified as the peptide
leukotrienes C,, D, and E, (LTC,, LTD,, LTE;), and the
35 multifarious physiological effects and pathologic
connections of these leukotrienes have been widely
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réacting rel ease substance of anaphylaxis). In recent years, SRS-A itself
‘has been identified as the peptide | eukotrienes [err] and [err]and the 35
ful tifarious physiological effects and patholggic connections of these

| eukotri enes have been wi dely -2- studied. Furthernore, SRS-A has been
inmplicated in relation to bronchial asthma, allergic rhinitis and
dermatitis, atopistagieatitis, and even i schem.c di seases 5 such as

nyocardi al infarction, and gar anap dot oxj ¢_shock, ,psori asis,
and the |ike. Consequentl y,f% gf'?’é?\t |#‘§TA§1$%3?1 e HRRILAFIE]
devel opnment of agealathhncboshpqmehsabraskhmaﬁnaliergleuth£QﬁﬂrstaﬁﬁE} In
addition, with t nc er
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all ergy synptons such as atopic elr treatne

has becone @ natt%Fcbfa%u%Y?%aE%h%%r¥Pf¢EﬁE%Qﬁ %ﬂdpﬁﬂﬁﬂﬂﬂllﬁanhYkﬁﬁlsr
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sai ot hat - devel ol FRERGISH gt bkl X Lacced ' 4 Xhe Rl imene, BE o
of different ant | &agentsi wirich uspsppreis sigerdductiah ofhlvbiact tmgan_mzh:cSRS}rA.of
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| nadequate fromt VI ew
10 patients with allergy symptoms such as atopic dermatitis

-and pollenosis, their treatment has become a matter of
public concern. |
' However, at present it is most common to rely
on stptomatic therapies, and despite the Strong desire
15 for a superior curing agent to thoroughly cure allergy
‘'symptoms, it must be said that development thereof is
still far out of reach. Recently, a number of different
antihistamine drugs and agents which inhibit the
production of or act against SRS-A have been developed,
20 but they are still inadequate from the point of view of
side effects. Other inhibitors which are used include
adrenocorticotropic hormone agents, but these often cause
serious side effects in patients and thus should not be

widely used as drugs.
25 SUMMARY OF INVENTION
Consequently, the present invention is aimed at
providing a novel agent for the prevention or alleviation
of allergy symptoms which has high stability and few side
effects, as well as a food product with an effect of
30 preventing or alleviating allergy symptoms and a method
of producing the same. |
We the present lnventors have carried out much
research for the purpose of achxevxng the above-mentioned
objects, and as a result have found that .
35 dioxabicyclo[3.0.0]octane derivatives isolated from
sesame seeds, sesame lees or sesame oil, or obtained by
synthesis, are effective for preventing or alleviating
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side effects. Other inhibitors which are used include adrenocorticotropic
hor none agents, but these often cause serious side effects in patients and
thus shoul d not be widely used as drugs SUMVARY OF | NVENTI ON
Consequently, the present invention is alned3at provi ding a novel agent for
the prevention or alleviation of allergy synptons which has high stability
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ing or alleviallnp S ons and, a 0 u ing the
sane. W the pré@%ﬁ%v?ﬁ+gﬁ?dVgtﬁa9%¥€g¥+¢§£F§u&sréi%P %Eééﬁ O%he
Found that 35 e‘““%‘?f;‘m??’ée“’“"“’o“‘dgc rto Ay ;?idé"?*:ﬁﬁqviesm
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preventing or eV| ting a ¥nptons nvention has
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where Rl, 'Rz, R3, R", R’ and R® each independently
represent a hydrogen atom or alkyl group of 1 to 3 carbon
20 atoms, or R! and R? and/or R' and R’ togéther represent a
methylene or ethylene group, and n, m and 1 represent 0
or 1. _ _ . _
The present invention also provides food products
which have an effect of preventing or alleviating allergy
25 symptoms, which are prepared with addition of the above-
mentioned derivatives or extracts containing them as main
components.
Furthermore, it provides foods with an effect of
preventing or alleviating allergy symptoms which are
30 ' characterized by being prepared with the addition of the
above-mentioned derivatives or of extracts containing
them as main compdnents, to foods which substantially
contain no such derivatives, as well as a method of
;producing the same.
35 ' The present invention further provides agents for
the prevention'or alleviation of allergy symptoms



followi ng general fornmula (1): 10 [err] where [err] and [err] each

i ndependent |y represent a hydrogen atomor alkyl group of 1 to 3 carbon 20
atoms or [err] and [err] and/or [err] and [-emr} together represent a

nmet hyl ene or ethylene group, and n, mand 1 represent O or 1. The present

i nvention al so provides food products which have an effect of preventing or
aIbI eviating all grdpp;ﬁﬁ.Singswqouaﬁﬁecuﬂvieclcmp@npm:ﬁara@d asntt.l.lq:xa.sﬁdurm dm of the
above- mentione S or hﬂ%ﬁ!% |

conmponent s. Furtﬁeﬁr%{r%\r%’tnl pr gv%}ta Qﬂ%t% ?‘ect of‘ pr event| ng or
al | evi ati ng al | emeprasenteds byhitdie efloé-lm’lng Qlﬁmeé'@tlerfpmlléy (Fdisng
prepared with the addition of the above-nentioned derivatives or of
extracts containing them as mai n @bnponents, to foods which substantially.
contain no 3uch derivasi wel | as met hod of producing the sane. 35

The present invention furt | des~ageqts for the prevention or
alleviation of allergy syng ©-4- rising-as eff@ktive conponents
an antioxidant in addition di oxabicy aa: e derivative

represented by the follomdnggeneral forbula (1):
10 , R50 © (OR®)

where R! ’ Rz, R3, R‘, R’ and R® each independently
represent a hydrogen atom or alkyl group of 1 to 3 carbon
atoms, or R ‘and R? and/or R and R’ together represent a
15 methylene or ethylene group, ‘and n, m and 1 represent 0
' or 1.

The present invention further provides food products
with an effect of preventing or alleviating allergy
symptoms, which are prepared with the addition of

20 antioxidants with the above-mentioned |
dioxabicyclo[3.3.0]octane derivatives or extracts whose
main components are those derivatives.

In addition, the present invention provides food
products with an effect of preventing or alleviating

25 allergy symptoms, which are characterized by being
prepared with the addition of the above-mentioned
derivatives or of extracts containing them as main
components and of antioxidants, to foods which
substantially contain no such derivatives, as well as a

30 method of producing the same. |
| BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph show1ng the difference in Jung
tissue LTC, concentrations of male BN rats given diets
containing sesamin and/or tocopherol. '

35 Fig. 2 is a group of graphs showing the serum
immunoglobulin IgA, IgE, IgG and IgM concentrations of



[err] 5 10 : [err] where [err] and
[err] each independently represent a hydrogen atom or alkyl group of 1 to 3
carbon atonms, or [err] and [err] ‘and/or [grg]_and [err] together represent
a 15 nmet hyl ene or ethylene group, and n,"mand 1 represent 0 or 1. The
present .invention further provides food products with an effect of
preventing or ah&fé'ﬁﬁ'ﬂﬂté' £vEN &YERE088ntibh aé@s&ﬁﬁ&aéﬁﬂvatth the
addition of 20 %IOX dants wth the above-nenti oned

di oxabi cycl of 3. §°6PB ?ﬁﬂ “derivatives .or extracts whose main components are
t hose derivatives. |RigddBtisna gﬁeuprese@tapmseﬂméwmn@rthéd@Sffémﬁhces
products with ap_effect of.preve IeV|at|ng .aller

synpt oms, whi ch* 8r895ﬁ3?a§%§?\‘% ’g'i'%yq‘[? \;ﬁw ttﬁ'gsél(?dq#cdn of
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DESCRI PTI ON OF ¢PEPEF&W@NGS Flg 1 is a graph showing the difference in

lung tissue LTC4 conggggiggbogﬁs@ﬁlﬁ@ignBN rats glven di ets containing
sesam n and/ or tocopherol raphs show ng

t he serun1|nnunoglobﬁp?nd+§§ﬁb+§¥Fl?b%?gggl?ﬁﬁﬁ%%ﬁg &éﬁ+5 g Wiich are

10 the effective components according to the present
invention are compounds represented by the following
general formula (I):

oR?
R0

15 ' - - -
‘ or'
Q 3—_(0).
0 ! .

(R*0)a

RSO (0R*),

20 where Rl, Rz, Rs,_ R", R’ and R® each independently .
represent a hydrogen atom or alkyl group of 1 to 3 carbon
atoms, or R‘_and R’ and/or R‘ and R’ together represent a
methylene or ethylene group, and n, m and 1 represent 0
or 1;'and here, the alkyl group of 1 to 3 carbon atoms

25 may be methyl, ethyl, n-propyl or isopropyl group, or the
like. '

More concrete examples of the compounds include
sesamin,_sesaminol, episesamin, episesaminol, sesamolin,
_ 2~{3,4-methylenedioxyphenyl)-6-(3-methoxy-4-

30 hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]octane, 2,6-bis-(3-

methoxy-4~hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]octane -
“and 2-(3,4-methylenedioxyphenyl)-6-(3-methoxy-4-
hydroxyphenoxy)-3,7-dioxabicyclo[3.3.0}octane. These
compounds may be in the form of glucosides, and

35 enantiomer of the above-mentioned compounds are also -

" within the scope of the present invention.



mal e BN rats given diets containing sesam n and/ or tocopherol. Fig. 3 is a
group of graphs showi ng the differences in spleen tissue LTB4
concentrations, lung tissue LTC4 5 ‘conceat gati ons and bl ood pl asma

hi st am ne concentrations of nmale SD rats given diets containing sesanmn
and/ or tocopherol. DETAI LED DESCRI PTI ON The di oxabi cycl o[ 3. 3. 0] oct ane
derivatives which are Abcordihg b6fthei presenboimvesnticnprthagabovehe
present invention,ahe;j gggaoaggﬁ HERLESSE geg §YoltEnd 04 geger al
formula (1): [errT * 8? 67 ?0& rneac%9¥%§g endent |y
represent a hydroé@ﬁrQPBQFSP aF 9Id§FbE§t§Ye§ o6 Bh%aPE%ﬂe%Foh%veﬁﬁl?%r)]
and [err]dandlor &gérhsé&dafleﬁé] 81-0aebh@f: %@ﬁéeﬁﬁéi'?]@f r@%‘(él)/lllm or ]get flwl eng
group, an m an L esent - _an re, the oup o to
O bon atom® 25 - SeppshaBREETT rirfhasnolll Pho aetiVaElyds OF *te fprdaert
the like. Mre comnventlenaapeeBODflihate@npouhﬂgh puritly predumdts, as
sesam nol, episesgfbBe RA §§g1ﬁgl sggp%a S et i :

> (3 4 nethylenedloxyghen I§ us gx X EBS consisting mainly of one
hydr oxyphenyl ) - 3, 9rdme¥abpéy‘éhe[ebsvemenﬁh@ne@ digxabjigyclo[3.3.0]octane
met hoxy- 4- hydr oxyggemrhtived; di oxabi cycl of 3. 3. 0]octane and

_ 3:8?5?;3?29%1§F§d503f3 4 §%raq£eggn QEéXn “a WSELRAPLSONY ) ere present
1nventlon as a main component may be prepared by

extraction by a normal method from a natural substance

containing the derivative of the present invention.
Natural substances containing derivatives of the present
15 invention include sesame o0il, sesame lees, sesame oil
byproducts, sesame seeds, Gokahi derived from a medicinal
plant which is Acanthopanax gracilistylus W.W. Smith or
Acanthopénax sessiliflorus Seem, or Acanthopanax
senticosus Harms or Acanthopanax henryi Harms or
20 Acanthopanax verticillatus Hoo; Toboku derived from a
medicinal plant which is Paulownia fortunei Hewsl or
Paulownia tomentosa; Hakukajuhi derived frow a medicinal
' plant which is Ginkgo biloba L.; Hihatsu derived from a
medicinal plant which is Piper longum L.; Saishin
25 (Asiasari radix) derived from a medicinal plant which is
Asarum heterotropoides F. Schm. var. mandshuricum Kitag.
or Asarum sieboldii Mig.; etc. '
The content of the derivative of the present
invention in an extract containing it as a main component
30 is 0.1 wt% or greater, preferably 1.0 wt% or greater, and
more preferably 5.0 wt% or greater, and particularly in
the case of sesamin and episesamin, the combined content
is 0.05 wt% or greater, preferably 0.5 wt% or greater,
and more preferably 2.0 wt% or greater.
35 . For example, to obtain an extract consisting mainly
of a derivative of the present'invention from sesame oil,
the extraction and concentration may be done using any of



conpounds may be in the form of glucosides, and 35 enanti oner of the
above-mentioned conpounds are also within the scope of the present

knventi on. -6- According to the present inyention, the above- nentioned
d|oxablcyclo[3.3.0]octane derivatives (hereunder, "the derivatives of the
present invention") are used alone or two or nore thereof are used 5

conbi nation. Furdheappeey éHcoffani@tsobrents t (such efenicétoms) imstleyle not

limted to high pu roduct s e -
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extraction 2¥ a norna om a natural substance containing the
derivative thePE?%%%ﬁt1$YﬁQ¥&?%n Nat ur al subst ances contai ni ng:

derivatives of the premnéxa’hﬁple thwead £ ols | @) Qhettltod eivarwh il , sesmermoi kes,

sesane oil byprodycts esa kahi d

whi ch is Acant hop?aﬁa‘iﬁbf %‘i W a‘g}ﬁt% tf‘v}? c%l% o%%érggi&déwl Pt ant
sessiliflorus Seesclwenﬁsamm&ophamxakhMWe¢OSMSSEQndnatwa/&QWH#EWE#E%@WE&wyW
Harms or 20 Acgpihgp a0y ¥f étéét%i»ééé@ 5P Jﬂ?&f%&ﬁ{dd’%éﬁ%a

medi ci nal pl ant |ch ownl a fortunel’ Hewsl Paul o
HakukajuhlJdbr|ve@eFF§MﬁEQﬂEH9%;n%md the solvent 15 then e#gEééééé ogPa

from the solvent fraction; more spec1f1cally, sesame oil

is dissolved in a 2 to 10 fold amount, and preferably a 6
to 8 fold amount of acetone, allowed to stand overnight
at -80°C during which time the oil component

15 precipitates, and acetone is distilled off from the
filtrate obtained by filtration to obtain an extract
containing a derivative of the present invention as a
main component thereof. _

Another example is a method in which sesame oil is

20 mixed with hot methanol or hot ethanol and allowed to
stand at room temperature, and the solvent is evaporated
off from the solvent fraction; more specifically, sesame
o0il is vigorously mixed in a 2 to 10 fold amount, and
preferably'a 5 to 7 fold amount of hot methanol (50°C or

25 higher) or hot ethanol (50°C or higherj, after which the
mixture is allowed to stand at room temperature or the
phases are separated by a usual method such as
centrifugation, and the solvent is distilled off from the
solvent fraction to'obtaih an extract containing a

30 derivative of the present invention as a main component
thereof . _ |

In addition, a supercritical gas extract may also be

used to obtain an extract containing a derivative of the
present invention as a main component thereof.

35 The sesame oil used may be a purified product or any
crude product prior to the decoloring step of the
production process for sesame oil.



pl ant which is G nkgo biloba L.; H hatsu derived froma nedicinal plant
which is Piper longumL.; Saishin 25 (Asiasari radix) derived froma
medi ci nal plant which is Asarun1heterotroquQf§-F. Schm var. mandshuricum
Kitag. or Asarumsieboldii Mg.; etc. The content of the derivative of the
present invention in an extract containing it as a main conponent 30 S
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10 to obtain the extract. :

The object compound of the derivative of the present
invention may be isolated from sesame oil extract, sesame
lees extract or sesame seed extract prepared by the
methods mentioned above, by treatment according to a

15 usual method such as column chromatography, high
performance liquid chromatography, recrystallization,
distillation, liquid-liquid exchange distribution
chromatography, or the like. More specifically, a

_ derivative of:the present invention such as sesamin,

20 episesamin, sesaminol, episesaminol, sesamolin, 2-(3,4-
methylenedioxyphenyl)-6-(3-methoxy-4-hydroxyphenyl)-3,7-
dioxabicyclo[3.3.0]octane, 2,6-bis-(3-methoxy-4-
hydroxyphenyl)-3,7-dioxabicyclo[{3.3.0]octane or 2-(3,4-

. methylenedioxyphenyl)-s-(3—methoxy-4-hydroxyphenoxy)-3,7-

25 dioxabicyclo[3.3.0]octane may be obtained by using
methanol/water (60:40) in an eluent in a reverse phase
column (5Cy,), separating off the above-mentioned extract
by high performance liquid chrométography and distilling
off the solvent, and then recrystallizing the obtained

30 crystals with ethanol. The methods of obtaining and
purifying derivatives of the present invention and
extracts containing them as main components are not
limited to these. |

_ A derivative of the present invention may also be

35 ‘obtained by synthesis according to a usual method.

For example, sesamin and episesamin may be



fromthe solvent fraction; nore specifically, sesane oil is dissolved in a
2 to 10 fold amount, and preferably a 6 to 8 fold anount of acetone,
allowed to stand overnight at [err] during-mM3eh time the oil conponent 15
preci pitates, and acetone is distilled off fromthe filtrate obtained by
filtration to obtain an extract containing a derivative of the present
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by a usual net hoqy’aptipan®aen]  ifiainid =1 iheatlgenirals fbratild qd )of f

fromthe solvent fraction to obtain an extract containin 0

derivative of thdna¥ Remynhasiicsh kg @w%‘aﬂ?ﬁﬁé‘rﬁe"?}%‘&ﬁ?% £t al.

addltt!o__n, a sgpe_rm}%é_lﬁ,ceﬁefgga,sh‘e@,t reg¢1988) pl so be used to obtain an extract

containing a derivative of,t resent 4 nvent | | 1L+ it

t hereof. 35 Tf?&‘%e%ed‘?fev TR %ilyé.' ero%egﬁtri [l edn:plr oduc{ or raar$ts
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sesare oil. with antioxidants for use as effective components
according to the present invention. The antioxidants

—

available for use include natural antioxidants such as
tocopherols, flavone derivatives, phyllodulcins, kojic

15  acid, gallic acid derivatives, catechins, fukinolic acid,
gossypol, pyrazine derivatives, sesamol, guaiacol, guaiac
resin, p-coumalic acid, nordihydroguaiaretic acid,
sterols, terpenes, nucleic acid bases, carotenoids, etc.
and synthetic antioxidants such as'butylhydroxyanisole

20 (BHA), butylhydroxytoluene (BHT), monotertiary-
butylhydroquinone (TBHQ), 4-hydroxymethyl-2,6-ditertiary-
butylphenol (HMBP), etc. _

Tocopherols are particularly preferred from among
these antioxidants, and examples of tocopherols include

25 a-tocopherol, B-tocopherol, y-tocopherél, §-tocopherol,
¢-tocopherol, E-tocopherol, n-tocopherol and tocopherol
esters (tocopherol acetate, etc.). In addition, as

. carotenoids there may be mentioned A-carotene,
canthaxanthin, astaxanthin, etc.

30 There are no particular restrictions on the
proportions of the derivative of the present invention
and the antioxidant in combination, but the antioxidant
is preferably present at between 0.001 parts by weight
and 1000 parts by weight with respect to 1 part by weight

35 of the derivative of the present invention. A more |
preferred range is from 0.01 to 100 parts by weight, and
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In order to obtain an extract consisting mainly of a derivative of the
present i nvention from sesane seeds or sesane |ees (defatted sesane seeds,
residual oil: 8 to 10%, the sesane seeds .orygsesane | ees may be crushed if
5 necessary and then extracted by a usual nethod using a desired

sol vent, for exanple any of the above-nentioned solvents which are used for
extraction fron1aﬁsevanombreAptefeseedrnahgg b&ffrom @x0RActor4@i pactsthy .

o e UL LB, B S6L L' 0 e Lt £2

to obtain the ex conpoun vative of the present
i nvention may beois&hetpueSenh1sagsntlgnk extract, sesane |ees extract or

sesarre seed extract PigaapRdeblyuCcHipBAdALECEE EREUpAbGURL Divrbnp

according to a 15 usual me SUC Sol unm chr o gh

perfornance5l|qupéméﬁﬂbﬁﬁﬁoﬁﬁﬁﬁﬁ9tiY§§r9§tEhﬁlEﬁ??ﬁﬂt Hngnggﬁ Sﬂo e or

Lng:?ILgﬂF;d eX@haaaﬁfdnati?h$Wnen eheoanthgkadantsorisheffektivébfer
rivative, o '

epi sesanin, sesagﬁﬁop SYSPEAE %OBEE§SEEtKPKeBE'Q?§§g§9 89npESRL' Beckllse

sesano
nethylenedloxyph&hyy)s&ppSeHSthbeyrelaydeonﬁpnbﬂylyaé mediators

di oxabi cycl o[ 3. 3(9L§%Eﬁﬂge,2L§BF'SE§é3’nﬂtEO Ybﬁ'cau51ng an increase of

hydr oxyphenyl ) I oxa 3. 0] octane_ or
met hyl enedl®xyph&hgl Legels- ﬁﬁtﬁgkywhlﬁydFB%}BHEHO?§}9§?9B ghsorption and

Idlnog ﬁbgfﬁglnf[ |3n3§Q]r gvgfmlw abeee:asaraadtbwnuaeaweant h2nek4enscand60gE0)
above- ment i oned @PPPngiﬁygﬂi&ﬁgggfgggﬁhﬁéékp'gﬁ?é%%hggﬁa?%a%gghgfaﬁ ©
distilling present invention there may be mentioned symptoms of
ailergic diseases such as atopic dermatitis, adolescent
15 atopic dermatitis, hives,; contact dermatitis, senile
dermatosis, bronchial asthma, allergic rhinitis,
pollenosis, ischemic diseases, cardial anaphylaxis,
endotoxic shock, psoriasis, drug allergy, food allergy,
“insect allergy, and the like. According to the present
20 invention, the alleviation of symptoms has a wide
' meaning, also including curing of the disorder.

For example, in the case of pollenosis, the
efféctive components of the present invention,
particularly the derivative of thé present invention and

25 the antioxidant, would be expected to bind to IgG
distributed throughout the mucous membrane before pollen
(allergens) absorbed at the surface of the nasal mucosa
react with IgE attached to mast cells, thus inhibiting
the reaction between the allergen and the IgE, and

30 therefore no histamine is released from the mast cells
and the allergy symptoms are suppressed.

Food allergies are allergies provoked by daily
ingested foods, causing in addition to symptoms in the
digestive organs wheie the food first contacts (swelling

35 of oral mucous membrane, itching sensation, irritability,

,vomiting,'abdominal pain, diarrhea), also cutaneous
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off the solvent, and then recrystallizing the obtained 30 crystals W th

gthano!. The nethods of obtaining and purdfylng derivatives of the present
fnvention and extracts containing themas nain conponents are not linited
to these. A derivative of the present invention may al so be 35 obt ai ned

by synthesis accaeysiptpniso (2czewmal, héves]., Fespéxatpry, symphema gfnasal

epi sesam n may b ize e
Am Chem Soc. %llffég %é%@%?ﬁ = Q §$3% orgg?ﬂggyowﬁﬁﬁesﬁgr§§h0§éa5é&
A ey " t“’@’@@f@% fmﬁ'@"‘&m PpGHnBe SFAPRESPRA BYFYARS ot hod of
Freundenberg, et Qin ra;nB? ,- an86th&131ke1958hthaatleygengar esi nol

(where R [er 1 h I

synthe5|zeg b;]thgﬁhéFﬁbfd§%'FF@&ﬁﬂeﬁﬁg enggng%gnrggrngh 88&;{ na%hggt
16(1955)]. The defliowat,i wasriofe tprodwctsenSpioesnt pyeservakivest scqa@oring
~containing them g §1éﬁan%¥ﬂ%&t%o@ﬁyaﬁh&%xb@scOHQEEQQr&thsﬁQt'OX'dantS

for use as effecti‘ve conponents according tQ the resen; I nvention. The

anti oxi dant s avaimesdicdines, and itha &&éehat@Féh bronshia nF§t§H€ﬁl§s
t ocopherol s, fla\&ﬁqﬂ@d Hdre s Fﬁl)t's|t0‘iw CJIuI‘tS:rehQJ m é6zemaadud, tgafbbd

oo cuaeveld e el oo VAR 1B 29335, B0 B YA RE

nordihydroguajeueﬂnkengsnh then progresses to bronchlal asthma. Most
important for avoiding outbreak of such food allergies is .
to avoid intake of the allergens, but this is not
practical. .

15 Use of the effective components of the present
invention, particularly the derivatives of the'present
invention and the antioxidants, is also believed to
exhibit an anti-allergic effect by causihg an increase in
the level of IgA antibody_produced'by the mesenteric |

20 lymph node, allowing it to adhere to the food (allergen)
absorbed at the enteric mucosa. S

"~ When the effective components of the present
invention are used as drug products, their form of
administration may be either oral or parehteral depending

25 on convenience, such forms includihg injections,
infusions, powders, granules; tablets, capsules, enteric
- coated tablets, lozenges enterié capsules, troche,
mixture for internal use, suspensions, emulsions, syrups,
liquid for external use, tomentations, nasal drops, ear

30 drops, eye'drops,"inhalants, ointments, lotions,
suppositories, etc. which may be used either alone or in
combination depending on the symptoms.

' These preparations may be prepared éccording to
usual methdds_using, together with the active components,

35 known adjuvants which are normally used in the field of
drug preparation, including excipients, binders,
preservatives, stabilizers, disintegrators, lubricants,
flavor correctors, and the like, depending on the
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sterols, terpenes, nucleic acid bases, carotenoids, etc. and synthetic
anti oxi dants such as butyl hydroxyani sol e 20 (BHA), butyl hydroxyt ol uene
TBHT), nonotertiary- butyl hydroqui none (TBHQ2 -
4-hydroxynet hyl -2, 6-ditertiary- butyl phenol (HVBP), etc. Tocopherols are
particularly preferred from anong these antioxidants, and exanpl es of

go;:ophe;}ol sI i nCI-lpjmp’H'se. [Foxr Jexamplehewhien preppringofngectionstodapger ol
-tocopherol, e-t , oqe
: e Oa{ éh[ %t%cwff%lé %h&gge%saregeaah e like

t ocopherol esters on, as caroten0|
there may be nenmayhde [used caddwina derivasiNenofothe 30

Zpe[ ﬁear e no |t0ar t;s:@ateaft rﬁf—iﬁéﬂﬁ‘drpﬂt& 'bezj méta%ep%t deesodutiba dar avabnwe
resent invention t

anti oxi antSi's prvaich A A ST AR, 89 6010 APLEnE, Ofo PR (B9 1000

pﬁrts by wei ght \hiydrogeaaeed taastqmmlbpmMBmLtanoinonbeléamievaWiJ.th of

t he present |nve%%J. 1oﬂAwﬁHﬁFFﬂuﬁﬁﬁ?éﬁﬂcgin%%lﬁﬁéf ronlgig%% 14Q parts by

wei'ght, and an even no rangée i s to 40 parts
by wei ght with r@qeparation. parﬂtlﬁﬁ}fmlgﬁ!tllfof a@lﬁ’é‘%ﬁﬁ\?&t igeteonigiagpr esent

i nvention. The efJ te/,e AABIARFErS Ofpr‘é‘%%rﬂ'hQS.Q@s b'imelébb(ﬁha.né ageﬁ%@' y
t he derivatives of™ tgﬁﬁpq/ sent derav% ion alone or in conbination with the

anti oxi dant8, is ™A% necessary.
In addltlon, external preparations may employ

vaseline, paraffln, fats and oils, lanolin, macrogol,
etc. as bases to prepare ointments, creams and the like
by common methods. Also, the dosages will differ '

15 depending on the purpose of administration and conditions
of the patient (sex, age, body weight, etc.), but
normally for administration to adults, the total amount

~of the derivative of the present invention may be
appropriately adjusted in the rahge of 1 mg to 10g per

20 day, preferably 1 mg to 2g per day, and more preferably'l
mg to 200 mg per day in the case of oral administration,
and in the range of 0.1 mg to 1lg per day, preferably 0.1
mg to 200 mg per day, and more preferably 0.1 mg to 100
mg per day in the case of parenteral administration.

25 Furthermore, when the derivatives of the present
invention are administered together_with antioxidants,
especially tocopherols, the dosages of the derivatives of
the présent invention will differ depending on the
purpose of administration and conditions of the patient

30 (sex, age, body weight, etc.), but normally for
administration to adults, the total amount of the
derivative of the present invention may be apprgpriately
adjusted in the range of 0.1 mg to 2g per day, preferably
0.1 mg to 500 mg per day, and more preferably 0.1 mg to

35 100 mg per day in the case of oral administration, and in
the range of 0.01 mg to 200 mg per day, preferably 0.01
mg to SOImg per day, and more preferably 0.01 mg to 20 mg



the prevention or alleviation of allergy synptons because they suppress the
release of chemcal nediators (histamne, [err] etc.) by causing an
fncrease of 10 the |l evels of 1gA which Lnpgbits allergen absorption and
of 1gG which arrests reaction between allergens and IgE. Anmong the allergy
synmptoms which are the object of the present invention there may be

rrgn]t i onedt s>1/gpt orpe:'r)fday lja1 gile diasssn oefs parEnteradt @andndetnatiitons, while

adol escent 1 QTeNi] ile
dermat osi s, bronc ﬁl{ al F#Ta@ﬂjﬁ BE rych\éreailer{'lcit I'S, % ﬁ%eno& ?r%iss?gﬁ:nem C

di seases, car d| aluamtmmramyi %@WQ?‘%“‘% ABPropFiafedy er gy,
food allergy, m usteE Y tlﬁélq:aldife I3 &) , 0BAC Wi 10D 0 Palrits (Bye weriighd)

i nventi on, the a

|at|on of s has a de neanin Iso |nclud|n
curing of tBe di RFAHeS n‘ﬁh w%h 1 %ﬂ’éﬁ °
effective corrponeplt@fafabl;e Q).rmruo i 40/ epetnton by avetiightl aofl ;thm@mmxiatante

of the present f&ﬁ% PR

E)I Infj to | g)G di)st ﬁ%%ﬁ%ﬁ%%lﬁ @ ?rl{u}%:éofjasiz'l 1:rlsyrgée)leefLigfraee pol | elfn:;; 0

al | ergens) absorinxentiome g ot tthe ddte \Ruere :
attached to mast ﬁ%}é&u&b%wm&idmam J @Eﬁﬁlmlww%ddﬁa}dw,gers
and .t he IgE and 30 t herefore np histanine, is, rel (jf{ rg rg g{
cell's and e al |S¥REC ’f%rﬁr%‘f’éf%uﬂ)pﬁm Eo%(ffgqaefcgzr PEFE™H 1{El%ergl es
provoked by dai |l yandigeElevidtinis, of aaklewgy rsymptidnsn t o syrrptoms in the
di gestive organs “herﬁﬂ% gg%gﬁﬁgéiéég é¥"§§§“§%é§@ﬁﬂ' if¥ention éﬁe‘ﬁfﬂarly

mucous nenbrane, itch Irrita
: superior from the point of v1ew of safety, since they are

compounds discovered from traditional foods, or related

15 compounds. This is also clear from the fact that when
sesamin was continuously administered (orally) to 7-week-
‘old male IRC mice at 2.14 g/day/kg for 2 weeks, no
abnormal symptoms were observed.

When the effective components of the present

20 invention or are used as food products, they may be in
the form of the above-mentioned drug preparations, or in
the form of solid or liquid foods and popular foods,
'including'as bread, noodles, rice confectioneries (such
as biscuits, cake, candy, chocolate, Japanese sweets);

25 agricultural foods such as tofu and their processed

' products; fermented foods such as Japanese sake,

medicinal alcoholic drinks, sweet sake (mirin), vinegar,
soysauce and soypaste (miso); oil and fat foods such as
dressings, mayonnaise, margarine, shortening and edible

30 fat and oil; livestock food products such as yogurt, ham,
bacon and sausage; marine foods such as steamed fish
paste (kamaboko), boiled fish paste (hanpen), and fried
fish paste; and beverages such as juices, soft drinks,
'sports drinks, alcoholic drinks, tea and the like.

35 Also, when used as health foods or functional foods,
they may be in the form of the above-mentioned drug
preparations or food products; but they may also be in
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vom ti ng, abdom nal pain, diarrhea), also cutaneous synptons (eczens,
hives), respiratory synptons (nasal allergy, bronchial asthnma), urinary
Synpt-ons (increased urination frequency, necléir®al urination), nervous
synptons (mgraine), and the like. Such allergens 5 i ncl ude eggs, mlk,
soybeans, peanuts, chocol ate, wheat flour, marine products, spices,
preservatives, c@RAGARPaEAEN A fMCH Be ligyddadeods e semi-digestedi s,

medi Ci lr)les kan]cj t it ient dea#dqrd oﬁer&ﬂdﬁf&ﬁ'e@xftc%se@mt h%%lkissl lU rst
an out break of ec Q0 er rom whi g sal allergy
due to inhaled al'f %’g'rr%b 23? 5&]’3&’5{ §a eﬁ‘%\?&ﬁ'aprgﬁ’rﬂﬁ ?HE eins

i nportant for avcﬁmmgamnemmzdourfcewtslmdn% aillkr preteiin,t goybean | nt ake
of the alleggens,, s 1

effective corrpon nts "1&;] sen u?nnve%'?lllgﬁl %agﬁ Pg& ng?a g&%kgeﬁ \‘}gﬁ ves
of the present i@pshiiigh mwfeomth yrilagneze msps& yodgém ased ,t busxhi bit
an anti-all ergi c gfd éaxiwijﬁwu%&sl %‘fr%ﬁ%%é MNeg@ewhdel oafi bgép%&hbgody

Progugeﬁlby th? nes nterH f s@ﬁ%%g EQ%ue [ ann%F%t %? adhg;gcao he
ood (allergen gFﬁ%H ol [ c e O&f AELR
conponents of thmqmumanaJmnwensnobeameedsedsaSCﬂaugdpsoduatsw thrace form
of admi ni sjgation H%%.e%EE%h rale&&l@i&&%&%r%E gsgggglng 25 on

conveni ence, such torms I'nclu
A food product of the present invention may be

processed by a common method of production with addition
of a prescribed amount of a derivative of the present
invention or an extract which contains it as a main

15 component, to a food which substantially contains no
derivative of the present invention. The mixing amount
thereof will depend on the form of the preparation or
food and is not particularly restricted, but generally it
is preferred to be from 0.001 to 50%. Also, it may be

20 taken as a health food or functional food product for the
prevention or alleviation of the above-mentioned allergy
symptoms, and for the preparation of hospital food, a
derivative of the present ihvention or an extract which
contains it as a main component may be added to a desired

25 food which substantially contains no derivative of the
present invention, and given to a patient in the form of
a functional food product prepared on the spot, under the
control by a direction according to doctors diet
prescription. | _

- 30 According to the present invention, a food
substantially containing no derivative of the present
invention is a food which is not prepared from a starting
material such as sesame, but foods prepared from sesame
and the like are also included as foods substantially

35 containing no derivatives of the present invention if the
food products in their final form contain only a trace
amount of a derivative of the present invention, with the



I nfusi ons, powders, granules, tablets, capsules, enteric coated tablets,
!ozenges enteric capsules, troche, mxture for internal use, suspensions,
emul sions, syrups, liquid for external use, jtgpnentations, nasal drops, ear
30 drops, eye drops, inhalants, ointnments, |otions, suppositories, etc.
whi ch may be used either alone or in conbination depending on the synptons.
These preparatl0a&nuantbefpthéadeﬂlﬁacﬂvd|cg theupnaesentt indenttongbeing

together with th act onent d h

normal |y used |n F%@P 890 gﬁ?egﬁ ?%ﬁmglﬁc?u§§n6§e¥€%g %%gdally
bi nders, preservpbrtegp stabheliepg, GrstheegﬂﬁﬁerOHFEBFl€§n§§53$+avor
correctors, and Lagakik61 dgpﬁ@@ gﬁugn b Esesamiﬁolpueeeaﬁolfﬁ; sxinphe

when preparl ng 1 nj ect1ons Izers s -IOI’]I act t
and the |ik® naym§§hﬁ§éﬂed&ﬁHYHBF§Y§bE§FK3C§?F§°XX' e£¥65?3¥8 i A
present 'nVent'OHLGR&bE@beQéed3t0]dceaﬁéutQoe-bﬂsa(ﬂemetﬁoxy-49n|c

sur f-act ant h 80- f ol
SO 2or bl t an monDYHBARYPRERY) R drES kAP ERYEROL 3 0¥ DTaEPahE OEARLES AL O

conpl ete the premethyleneddbkyphenyldr§ - (éppﬁﬁ OKHté-hY@FGHYEhﬁgoﬁgéna57'
stabilizers, pregﬁ%&%k&%g%gg?@ ?Oﬁﬁﬂbﬂﬂnégﬁalﬁngess €H¥n3b$9 ng,adfad if

necessary. In additron epar at i ons vasel
paraffin, ¥@ts anaeéﬁr§b1wa9oﬁ|ﬂ9 ﬁEciS@ﬁlPer dallYnB°r¥1°n ot' the food.

The food products of the present invention are
preferably taken orally at a total daily dosage of
derivatives of the present invention in the range of 1 mg
to 10g, preferably 1 mg to 2g, and more pfeferably 1 mg

15 to 200 mg as a rule,.for.the purpose of prevention or
alleviation of allergy symptoms and health maintenance.

In addition, when a derivative of the present
invention or an extract containing it as a main component
is taken together with an antiéxidant, particularly a

20 tocopherol, as a rule, it is preferably taken orally,

' with the total daily dosage of the derivative of the
present invention being in the range of 0.1 mg to 2g,
preferably 0.1 mg to 500 mg, and more preferably'O 1 mg
to 100 mg, and the mixing ratio of the derivative of the

25 present invention and the antioxidant belng in the range
of 0.001 to 1000 parts by weight, preferably 0.01 to 100
parts by weight, and more preferably 0.029 to 40 parts by
weight of the antioxidant to 1 part by weight of the
derivative of the present .invention. The combined use of

30 a derivative of the present invention and an antioxidant,
. particularly a tocopherdi, is expected to provide a
synergistié effect of prevention and alleviation of
allergy Symptoms and health maintenance.

'In cases where a derivative of the present invention

35 or an extract containing it as a main component is added

" to a food which substantially contains no derivative of
the present invention'but contains an antioxidant,
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etc. as bases to prepare ointnents, creans and the like by comon nethods.

AI so, the dosages will differ 15 dependi ng on the purpose of :

adm ni stration and conditions of the patient;gsex, age, body weight, etc.),

but normally for administration to adults, the total amount of the

derivative of the present invention may be appropriately adjusted in the

L?gggrogl 1 flTQ totﬂéﬁzoﬂgﬁﬂa&(ly a (wcogwafcﬂr,ahﬂhxe Herjvatize pdr they prasentor e
ably ng to per | tion, and

in the range of G-M ?ﬂgt &S}J(ﬁ& e%%iﬁt?l(%iglg? gt@ 228% ih er day,

agd nmor e pr ef er aldomgbrienty ntay hy)adgiqnhrsajaa)lamtﬂieemnﬁlq@a I

adm ni stration. | [ f sent

2d§ar1vat1v§ { ogeté}% :Hyvm t% ant el &Qﬂ' afl IEHeS a?ntJ.Ui@.dﬁ"nQ

i nvention are admni'stere ants, especially

t ocopherol s the ifosthgesfasid mrodnat Jay N«'és fdﬁlatlhéoﬁiﬂ’eééntlﬂ M’@ntﬁa&ge&mqfl

di ffer depending @mdﬁ%&wmq;d}_ftsa e@&a@ﬂ.@dld i0anToofLoighe _

patient 30 (sex, e}y bod,y %h et C. ) %1 IQ

admi ni stration td® 't MRRR BReLers ggmdla% ve c’ofmt I?earﬁ:rse?gnt

i nvention may be v&;ﬁg}uproﬁttﬂie/ aad;nmtmi:hnm tichd pange byf weighty afo the per

day, preferably Qud iUk The Yrdliths, AHbHUIO! S el dhilalt way3S
of ora m ni

100 ng per day in e case stration, and in the range of 0.01
mg to 200 119 per hayfurthdnradded @tothg ttdmso rﬁf PECEFBRLYand nor e
preferably 0.01 ng to b Bresent! Anvention is more concretely described

below with reference to the following examples.
EXAMPLES '

Example 1
15 Experimental animals and diets

Four groups of 4-week-old (average body weight:
96g) male Brown-Norway (BN) rats (from Seiwa Experimental
Animals) were formed with 8 rats per group. One group
was given normal diet comprising 20% casein, 5% corn oil,
20 5% cellulose, 3.5% mineral mixture (AIN-TM: American
" Institute of Nutrition), 1% vitamin mixture (AIN-TM),
0.2% choline bitartrate, 0.3% DL-methionine, 15% corn
starch and 50% sucrose. The remaining 3 groups were
given diet containing 0.5% sesamin or 0.5% a-tocopherol
25 ‘at the expense of sucrose, with further addition of 0.5%
sesémin and 0.5% a-tocopherol at the expense of sucrose.
The sesamin used was a mixture of sesamin and episesamin
(sesamin: 55.2%, episesamin: 44.4%, purity: 99.6%)
~ purified by the method described in Japanese Unexamined
30 Patent Publication No. 3-27319. After 3 weeks of
feeding, blood was taken from the abdominal aorta under
diethyl ether anesthesia, and the lung and spleen were
excised.
Extraction and measurement of leukotriene C,
35 The leukotriene C, (LTC,) concentration in the lung

tissue excised from the rats was assayed by
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per day in the case of parenteral admnistration, while the mxing ratio of
the derivative of the present invention and the antioxidant nay be
Appropriately adjusted in the range of 0.0011%T 01000 parts by weight, 5
preferably 0.01 to 100 parts by weight, and nore preferably 0.029 to 40

parts by weight of the antioxidant to 1. part by weight of t{he derivative of
t he presgnt.inveﬁ?ﬂ&ﬁlﬁﬂ¥9939§a3faFﬁgrééBHV%PiéegogﬁoPhgeﬁﬁggént i nventi on
Wi th aPtLQX'd??tS’ D?MMeﬂﬁauULtsta&ephhbahsiniFigo 1. eApethéd gwaphovi de a
.synergistic effec [ nii o | eyl Aaf i I 5%g¥ tons. The

derivatives of tﬁ%E%FE§%§¥E*%VeE§$%ﬂW%#e§%¢€%#f€b§%%€r%or rf%??he poi nt of
view of safety, admimilstration pdnpo&hdseﬁbmdnvanddtbcopheredhtional f oods,

or related 15 conp sl +a4 SO rayf § f when
sesam n masgcontinuou Ees e ; f e | RC mce

T -3 - ma
a]EfZ. t1_4 g/ day/ kg for ZheegropomtisimsootaCD4y nprdnE&Deceldiss dny ddre WOed he
ef fective conpon ' i r a u f ood
products, they nggﬁgég%ﬁ&$ﬁ§£#gﬁéﬁ%%pagﬁ Fgg%¥§?;égpygﬁedﬁgfugggfgﬁsrations,
or in the form ofexsdised &rom dhey 3G ¥exed tFepFiterredode, i %‘JI daPRGSas

Choon ooy oan RO e IR (ALt st wnacteiovad o, che

their proééésed %, ,’ d“%ﬁﬁhf“&u fas%§§E§§§§29§§%é?5#égpgina|

al cohol i ¢ dri nks pomsginss atexe Wuti intovidnegad, piegesuce Thesesyepast e

ghmof'? Za;ni glgl aﬁgdef | qr%s%%&% A5 WS Ui nTRYC FIshE RPME' 1340" fred ium
and triturated with a glass slide, and cells including
lymphocytes were collected. . :

15 A 4 ml portion of lymphocyte séparating medium (LSM)
was added to each group of cells and the mixtures
centrifuged, and then the reSulting lymphocyte layers
were drawn out for separation and transferred to RPMI
1640 medium. To each of the cell suspensions there was

20 added 10 ml of fetal bovine serum (FBS), and dilution was

- performed with this medium to prepare solutions of 1 x

10° cells/ml, which were poured into 10 ml dishes. To
each 10 ml dish there was added 100 pul of lysine solution
. at increasihg final concentrations of from 1 x 10™ ng/ml
25 to 10 ng/ml. |
After'48 hours, a portion of each culture solution
was taken for antibody measurement, and the remaining
cell suspension was adequately pipetted and then
transferred to a centrifuge tube containing 10 ml of RPMI
30 1640 medium and centrifuged at 1200 rpm for 5 minutes.
Each of the supernatants was disca:ded,_l.s ml of RPMI
1640 was again added and the mixtures thoroughly
pipetted, and 100 pl thereof was poured into microtubes.
After céntrifugation_the supernatants were
35 discarded, 2 ml of RPMI 1640 medium was added to the
precipitated lymphocytes, and the mixtures were




30 fat and oil; livestock food products such as yogurt, ham bacon and
sausage; marine foods such as steanmed fish paste (kamaboko), boiled fish
paste (hanpen), and fried fish paste; and Jbeverages such as juices, soft
drinks, sports drinks, alcoholic drinks, tea and the like. 35 Al so,
when used as health foods or functional foods, they may be in the form of
t he above- nenti orhdroughlyr phpestedns lomlf eadhpr dutot ickatubeey ang al so .

be in -14- pr e h haul.d..f Rl [
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exanpl e, prot ei nsuperoasantsi werepddscrndedur 409 BLcRLA10% fRAGEIVAFRC :

soybean 5 proFslcaRtatfdng PBE NphbksphabavBubibaaaedadihay wasdadded,
hi gh nutritional val ue are nost mnder

) used d osi ti.on, products of
t hese, egg-%hite5oP#g&ﬂ€BtP&e§Pt%6§8§aﬁDﬁ?%ﬁ?é%iﬁ&éiiggaﬁytﬁgﬂpi%3& res of
ami no aci d NONON@h% i TRA 2 CHE-PE- L) Led cartiEbodie Iretdtaddéd Acnd Cthe
el ements, vitamns, enulsifiers_qQr spices.

. A f.00d prod b
i-nvention may be M3XSVEES WK P &}&GWﬁgntﬁe?ﬁﬁﬂdggnpR%gugg%oaswﬁfﬁugégffPgn
g;t?ag{eaﬁ{gﬁegdzfgﬁagigb aveeyi 10t miautksyhe fincadditionenii md of aA%
- | S : [
4%§v %e%eF?§Z?F§e%%F FﬁgggpogﬁgtmlkguéeQOQQr@h'Ch

substantially coﬁPﬁ > 0 present i nvention. The m Xing
anount t het@of widentddfagedoat: A@00oxprofornd miapkesyi Sheopupernatants

were again discarded, and the same procedure was
repeated. The supernatants were discarded, 0.5 ml each
of 4% paraformaldehyde solution and PBS were added and
the mixtureq were thoroughly pipetted (immobilization of

15 lymphocytes). These procedures were performed for the
lymphocytes at all of the concentrations of lysine. The:-
following day, the immobilized lymphocytes were measured
by flow cytometry (FCM) to determine the proportions of
cD4* cells and CD8' cells. The results are shown in

20 Table 1.

Table 1
Group Cont. Ses Toc Ses + Toc
cp4* 41.1 $3.3%]33.4 £1.7°|32.6 t1.6°] 37.9 #2.0°
25 cps’ 9.6 +0.6°| 7.4 t0.5°| 7.1 0.5°| 7.3 £0.2°

cpa‘/cpst | 4.3 :0.1*} 4.6 t0.2*| 4.6 0.4*| 5.2 :0.4°

Values: average % SE
" Cont.: Control (no addition)
30  Ses: 0.5% sesamin-added
" moc: 0.5% tocopherol-added
Ses + Toc: 0.5% sesamin and 0.5% tocopherol-added
Significant differences between different letters, a and
~ b: P<0.05. |
35  CD4': Helper T cell
cp8’: Suppressor T cell
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food and is not particularly restricted, but generally it is preferred to
be fromO0.001 to 50% Also, it my be 20 taken as a health food or
functional food product for the prevention.ofgalleviation of the
above-mentioned allergy synmptoms, and for the preparation of hospital food,
a derivative of the present invention or an extract which contains it as a
mal n conponent may beAQddedcuea& geom edble 1, thedsphéeh 3yhphenytel | y

o o oF 8T HBIER pbid EBICTA o) ORIt e S gpelygs 0

control by a di re&t;mlna:anmg dowea ddm:hoaddciltebnpo@seespminn 30

According to the pres sy (o] d+ ti n

Aecoralna Lo theppre GidhtOlr 3o-AQ07 2hkY 2Nt bmrgg pgom R
. starting méSerial suclconcentratdons byt EAISAL{Epgyme-1inkedc IRMUNORE gt
li ke are al so |ncludeg_ E,_f)oods substantlally 35 contalnlng no
derivatives of the présent _i nvention if tgg g ro cts I_n th%dr fin
formcontain only a t "2 aRoyErmestigngd: gpﬁv aant &Py E8EN RS ﬁWéHP?on
with the cont eirtal walse udedi.vative of the present invention belng | ess
Lhan O Lors and bref Shalinbaleledl uled G233 A Lh-BBRRLAILALFLBGA' 0O,

or the total content sésa sesa n, epl sesam nol
sesanol i n,1@- (3, 4inging solution (0. 05% Tween 20/PBS, Wako Pure Chemical
npthylenedloxyph tﬁRQB %?%ﬁ%@kiﬁghﬁﬁhﬁ%yRhﬁklhhrasﬁl Dairy), 0.2 M

.di oxabi cycl o[ 3. 3. 0] oct h
Y : citrate buffer cont lnlnb %@%mary and secondary IgA, IgM

and IgG (Mie Kagaku), ABTS solution, substrate solution,

reaction suspending solution, etc. The primary

15 antibodies of IgM, IgA and IgG were diluted 1000-fold
with 50 mM carbonate buffer (pH 9.6), poured into a 96-
well plate at 100 pl in each well, and allowed to stand
at 37°C for 1 hour.

After the plate was rinsed 3 or 4 times with r1n51ng

20 solution, 300 pL of 4-fold diluted Block Ace was poured
into each well and allowed to stand at 37°C for 1 hour
for blocking. After rinsing the plate 3 or 4 times with
rinsing solution, 50 ul of dulture_supernatant containing
IgM, IgA and IgG was added to each well and allowed to

25 stand at 37°C for 1 hour for reaction. After rinsing the
plate 3 or 4 times with rinsing solution, the enzyme-
labelled anti-IgM, IgA and IgG secondary antibodies were .
pdured into the 96-well plate at 100 uL per well and
allowed to stand at 37°C for 1 hour.

- 30 The plate was further rinsed 3 or 4 times with
rinsing solutién, and then the substrate solution was
added to the 96-well plate at 100 pL per'well, and after
reaction at 37°C for 5-15 minutes, the reaction
suspending solution was added at 100 puL per well, and an

35 ELISA microplate spectrophotometer was used to measure
the absorbance of each well at 415 nm. IgM, IgA and IgG



hydr oxyphenyl ) - 3,

7- di oxabi cycl o[ 3. 3. 0] oct ane or 2-(3, 4-

nmet hyl enedi oxyphenyl ) - 6- ( 3- net hoxy- 4- hydr oxyphenoxy) - 3, 7-

di oxabi cycl o[ 3. 3.

O] octane being less than 9.20ng, and 10 preferably 0.8

mg or |less per daily portion of the food. The food products of the present
invention are preferably taken orally at a total daily dosage of
~derivatives of tratanﬁanﬂusolunmunanwenetﬂdﬂedaﬂ@et@B tonresponddng IgM,

preferably 1 ng t r¥¥dng 5 r
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tivell plate a t’ﬂt@qﬂe&tﬂ WA aebdp:erceded:q shansliate 37°C for 30

synergistic effect, of Drevendd ‘3{9‘* A 1O Mol P YsubdBiA® and
TR ere a

heal t h narntenané%

cases ivative o t e present |nv%Pt|0n 35

or an extract corselutieniandisreackion SHARANGHING SlRidpn were eac

15

20

25

added, and the IgE content was measured in the same
manner as described above. |

The results are shown in Fig. 2. In the group given
d—tocopherol (a-Toc), the level of the allergen
absorption-inhibiting factor IgA was significantly
higher, while in the group given sesamin and a-tocopherol
(Ses + a-Toc), the level of IgE, which plays a major role
in Type I allergy, was significantly lower. These
results suggest that the combined use of sesamin and a-
tocopherocl has an anti-allergic action.

Discussion '

The production of the allergy-causing chemical
mediator LTC4 was lower in the a-Toc group and Ses + a-
Toc group, but was higher in the sesamin (Ses) group.

' Also, regarding the production of another allergy-causing

30

chemical mediator PGE2, a tendency toward reduction was
observed in the Ses and a-Toc groups, but there was an
increase in the Ses + a-Toc group. These results show
that sesamin and a-tocopherol have different actlon
sites, but both have suppressing effects agalnst allergic

" reactions. In addition, it was confirmed that

35

simultaneous administration of sesamin and a-tocopherol
results in a synergistic effect of the two. It is
indicated that the effective components of the present
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to a food which substantially contains no derivative of the present

i nvention but contains an antioxidant, - 16 - particularly a tocopherol,
the derivative of the present invention or=tBk ®xtract containing it as a
mai n conponent may be added so that the proportion of the derivative of the

present invention _and the antioxi.dant 5 i,n the fogd product in its final
formis in the r AMYEHAR0FERP T ﬁmiﬂy%a &h‘%PQ%PE‘FEP | F0P8F to -
100 parts by wei gidt aena eingle afideaklfy itnddeoreactionar,t dbulty racheglrt of t he
antioxidant to 1 V '"?,fgr f Jt:he derj ' s e l\ayent i on.
An anti oxi dant rra{/&{l%mq 1‘@2\{ urte}%gﬁaaglge%yazé%ﬁ'h%l?’%#gﬁllogbne%glgésg?‘é.- The

present inventiofeastigne cdher asa piieash Begopbiiaation, ofepddersy-to the
foll owi ng esanpl gfup IS factoise ik believed toFuReentBReah1dBE-FAES and

di ets Four groups_ of 4-week-ol aver age .body wei ght: 96 mal e .
Br own- Nor vy ( BNFSEREEAH O SILREIR, GRELABRE S FERYP A PEORREACR OF o
rats per group. Gealghypemsong ton aldergicdicenstdtptionsg 20% casei n, 5%
corn oil, 20 5% p%ﬁﬁ. 5% mneral mxture (AIN-TM  American
Institute of Nutritiony, 0 amn mxture (AINNTM, 0.2% choline
bitartrate, 0.3% DL- m@tix @rowps ofostcwesksoddc ayegageybodyr wedghtihe 969)
remai ni Nng $09r OURR 1L 'Brown-Norway (BN) rats were formed with 8 rats per
| group. One group was given normal diet comprising 20%
casein, 5% corn oil, 5% cellulose, 3.5% mineral mixture
(AIN-TM), 1% vitamin mixture (AIN-TM), 0.2% choline
bitartrate, 0.3% DL-methionine, 15% corn starch and 50%
15 sucrose. The remaining 5 groups were given diets
respectively containing, at the expense of sucrose, 0.5%
'sesaminol prepared from crude sesame oil (compound A),
sesamolin prepared from crude/purified sesame oil
(compound B), or 2-(3,4-methylenedioxyphenyl)-6-(3-
20 methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]octane
| (compound C), 2,6-bis-(3-methoxy-4-hydroxyphenyl)-3,7-
diokabicyclo[3.3.0]octane (compound D) or 2-(3,4-
methylenedioxyphenyl )-6-(3-methoxy-4-hydroxyphenoxy)-3,7-
dioxabicyclo[3.3.0]octane (compound E) prepared by
25 acetone extraction of sesame seeds, the preparation being
according to a method present under patent application
(Japanese Unexamined Patent Publication No. 1-243992),
with further addition of 0.5% a—tocopherol. After 3
weeks, the leukotriene C, (LTC,) concentrations in the
30 lung were examined according to Example 1. LTC,
' production in the lung in the normal diet group was 62.7
3.9 (ng/g), whereas in the groups give:i diet containing
compounds A, B, C, D and E with a-tocopherol, it was
significantly ldwer'at 32.1 4.6, 34.4 5.4, 40.2 +3.8,
35 44.5 3.4 and 39.7 +4.7, respectively. '

Example 3.
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given diet containing 0.5%sesanmin or 0.5%/[err]-tocopherol 25 at the
expense of sucrose, wth further addition of 0.5% sesam n and 0.5%
[érr]ftocopherol at the expense of sucrose- Phe-sesanmin used was a mxture
of sesam n and episesam n (sesam n: 55.2% episesamn: 44.4% purity:
99.69% .purified by the nethod descrlbed I n Japanese Unexam ned 30 Pat ent
Publ i cati on No. 3-2731B ‘ 5 g dndbdiiets bl ood was taken from

t he abdom nal aort.a unﬂgﬁ d%fé ‘: ‘ ﬁh
wer e excised. Extraction ]én %ﬁuﬁ%n‘t’éé?%gkoﬂl Z{H’%’?g %ﬁ%ﬁﬂ@
The | eukotriene CH4{ETrEPraghRePAViLY ofSPh ¥afes | (SRLVE FHXRe %ﬁﬁifron1the

rats was assayed mlmls)lﬂererﬁ&n@émﬂaaﬁaﬂaquéﬂlq& P. a
met hod. The results are shown in

h cl I h
was signifi (,sant ly ?%V\g.}thrho% nﬁk‘g‘ﬁ a‘f?%’oﬁlqs)%%&ge%ﬁeﬁ{'aﬁ s ffi!'re]mr]
5 : Anal ysi 8% otelluldse( 93 .5y minsral toimtune TERIN+TMOr tAxmmmin [err]

and Lerr] Cells | Inshechiocde ie-toasH o0l £ fAE MY (DmThe

spl eens exci sed f yomthe rats were fransferre contalnlng
RPM 1640 medi um 0t#é ¢helipe Pitanerrteof 13t Digrmethigndaip, A eQms

were cut off, andst&iech cafd S0P PeEtoES i FBmainiiny 3 Yroupgh cée

These were (y anst &S §Pefl SESRLEN RS 0 ¥ S8 o P T Bpherol
at the expense of sucrose, with further addition of 0.5%
sesamin and 0.5% a-tocopherol at the expense of sucrose.

The sesamin used was the same as used in Example 1.
After 3 weeks of feeding, blood was taken from the

15 abdominal aorta under diethyl ether anesthesia, and the
‘lung and spleen were excised.

The leukotriene B, (LTB,) and leukotriene C; (LTC,)
concentrations in the lung and spleen tissues excised
from the rats were assayed by radioimmunoassay according

20 to a usual method. 1In addition, 1.5 ml of plasma was
placed in a centrifuge tube containing 1 ml of 1 N HC1lO,
and mixed therewith, and then centrifuged (3000 rpm, 30
minutes), and the histamine was extracted and assayed
according to a usual method.

25 The results are shown in Fig. 3. As is clear from
these graphs, the leukotriene B, (LTB,) concentration in
the spleen tissue and the histamine concentration in the
plasma were lower with administration of sesamin and
tocopherol, and were even more significantly lower with

30 administration of both. 1In addition, the leukotriene C,
(LTC¢) concentration in the lung tissue was significantly
lower in a synergistic manner by administration of both
sesamin and tocopherol. ' Thus, there were significantly
lower levels of allergy-related chemical mediators with

35 administration of sesamin alone or a combination of
sesamin and tocopherol.



and triturated with a glass slide, and cells including | ynphocytes were
collected. 15 A4 nm portion of |ynphocyte separating medi um (LSM
was added to each group of cells and the m-xR8res centrifuged, and then the
resul ting |ynphocyte | ayers were drawn out for separation and transferred
to RPM 1640 nedium To each of the cell suspensions there was 20 added
10 M of fetal bovine EQ¥ megsmmmenthefithe inasentenia flymahd nadeh t hi s

.medi um to prepar gsintd mpifn leondetitdataddnd S/xdésed/ﬁéﬁfb Vﬁfn%lrp(ﬂ&@ way o
10 M dishes. To each 1 di.sh t here was adﬁed 100 sSi ne

sol ution at incr &ETHRF |‘H}ﬂ hsh emBhaGYRS fene §4 /*‘THt°2§PMI to
10 ng/m . After 4540 uedium pNissui Chemveautionle ch)U,t larmi \m:ézaken for

anti body neasure e S e

pi petted an theﬁ% anﬁ%‘i f}%‘,é JE’]_ crgen uges#’%% 5“@’?’51 i ng-‘%l ﬁo@e}'%
30 1640 nedi urfiibrPRlaats Lﬁg@dl @t 1!2@0 agdd fauspendion eas Bagensd one 4
supernatants was mghi Se@rdah hol LrteHatof (RRRAMr1HG), Waha) Al (1% dged

e e Il B ok e i DA R %nsﬁ"”rerﬁae;m““’ ace
n of RPM 1640 rmﬁmammlﬂechﬁd)ﬁlfeqym et el nisee thmetee < i mered Wilth
Cont 4 0o AP e B, Habna i il Uil 04
10% etal bov1ne serum (FBS, Intergen Co., U.S.A.)/RPMI
1640 medium. The MLN lymphocytes were adjusted to 2 x
10° cells/ml and incubated at 37°C for 6 hours, after
which the concentrations of IgE, IgA, IgM and IgG were
15 measured by the enzyme-linked immunosorbent assay
(ELISA). ' _ _
The results are shown in Table 2. The concentration
of the antl-allerglc IgA was significantly higher with
admlnlstratlon of sesamin. Furthermore, The
20 concentration of IgG which inhibits reaction between
allergens and IgE antibody was significantly higher in a
synergistic manner with administration of both sesamin
and tocopherol. _
As shown above, sesamin alone or a combination of
25 sesamin and tocopherol may be used to prevent or improve
allergy symptoms.



supernatants were di scarded, 100 [err] of 10@6inactiva'eﬂﬂSBSHEOn%ajﬂEEg!!
eachRof..antd-rat |

PBS (phosphate bUfiﬁ£§ﬂa$ﬁéB£ﬁR

CD4- FI TC-| abel | ed a
added, and the m xt
irri 10 m .

(stirring every
was added,
t he supernat ants

W2 fe ?glcar dggsaﬁéﬁdﬁraneokagyéggf

The supernatants were
sol ution and PBSCRBFEN:¥ALHORNAN: MESANkeLics 1¥Eph 9ﬁ6¢0&§ﬂP9°9YB€§ted

(i mmobi |l i zation of 15

t he | ynphocyt es
t he i mobi |9 zed
determ ne the pr
shown in 20

Ses + Toc + CD4
[err] 9.6
[err] 4.6 [err
Control (no addi
t ocopher ol - added

| ynphocytes).

mm added, 5

t he nixtures were 10

d|t|on

i -rat [e.rrj«}FﬂE—IabeI
d to stand on ice for

5 err

8h°

ara

f

30 minutes
1 mM of 10%inactivated FBS/ PBS
centrlﬂggéﬂ_at 1200 rpm for 5 mnutes,

faflidh

ornaﬁamﬁﬁgigﬂeated

These procedures were perforned'for

At all_of 1he co
ynph R were
pportions of [erf]

Tabl e 1 Table 1

centratirons or |1
neasured by ¢eroertrariery(RelF) to

VEIRLLR

The o row g aay,

Is anib[err4 cell

S.

The resu
SesIg

Ts are
Toc 19E

Cong

Quﬁ[err

ﬂl‘l‘

4 [err]
27741 ¢%1. Pe

@éﬁ&mﬁﬂladdéﬁﬂi

B2 Tgrr]
62..8%¢3¢32

2.6 [err
r4.7 *ﬂ 3}

| iy gdagrd 2Fc

[

37.9 [er

@nﬂ]+peBrLP

+ 25
ue £1.1

lage SE_Co
C:

PP

0.2

10

15

20

- of a mixture of sesamin and episesamin (sesamin:
episesamin:

25

Tocopherol-
added

30.1 #1.0*

7.3 +0.9°

0.5

Sesamin- and
tocopherol-

added

46.9 +0.8°

14.8 10.8°

107

Values:

and c:
n.d.:

Average

P<0.05

Example 4.

tSE

Not detected

Slgnlflcant dlfferences between dlfferent letters, a, b

To 100g of butter fat from whlch the buttermilk had

an effect of preventing or improving allergy symptoms.

30

Examgle 5.

A 0. 5g_portion of the effective components of the

present invention was mixed with 20.5g of silicic
anhydride, and then 79g of corn starch was added prior to

further mixing.

hydroxypropylcellulose/ethanol solution was added to the

35

A 100 ml portion of a 10%

mixture which was then heated, extruded and dried by

been removed by the stirring operation (churning) during
the butter manufacturing process, there were added 1.2g
51.3%,
47.8%) and 1.2g of tocopherol acetate, and
the kneading operation (working) was carried out to a
homogeneous composition to obtain butter containing
effective components of the present invention, which had




Ses + Toc: 0.5% sesam n and 0. 5% t ocopherol -added Significant differences

between different letters, a and b: P<0.05 35 ~ CD4 : Helper T cell [err]
Suppressor T cell - 19 - As is clear Lrom Iable 1, the spleen

1 ymphocyte helper T cell (CD4 ) with an inmunoreactive effect was

significantly |l ower with addition of sesam n. Measurenent of serum[err]

and [err] 5 usuabmethods | oo olta i Igardes/ne- | i nked | nmunosor bent
Assay) The above- nentgﬁggﬂ%%%ggd taken fromrat abdom nal aorta was used.
~The reagents used wer r bonat e- buf fered 10 rinsing solution

(0.05% Tween 20/ PBS, \BkPPperidamiahisitain aphydrige wasmqixpshwith
(Yukijirushi Dairy)sg b dMmittwie rifdedantiontad)idpi dddaminy @ebamgaendary

stspendi ng ol 8?.%1&%%%%% i e & g e SHA and | 96
were diluted 100Gadetatey tandOhen darg)mﬂhﬁ.dnddqst(aﬂ-lﬁéﬁ)qemm]ro&é,l 'X.@g
26| P20, Pl S G o 1 B M I gl O
sol ution, 300 [erl‘FJ]xQﬁ thexgwith. @andy @%mmm%mbé@tted using a
single-shot slug tabletting machine to make tablets with
10 a diameter of 7 mm and a weight of 100 mg.
Example 7. _
A 2.5¢g pbrtion of the effective components of the
present invention was dissolved at 122°C in 200g of the
non-ionic surfactant TO-10M (Nikko Chemicals), and 4.7975

15 liters of physiological saline sterilized by heating at
60°C was added and thoroughly mixed therewith, after
which the mixture was distributed into aseptic vials
which were sealed to prepare injections.

‘Example 8. :

20 Water was added to 100 parts by weight of gelatin
and 35 parts by weight of glycerine food ad&itive, which
were dissolved therein at 50 to 60°C to prepare a gelatin
membrane with a viscosity of 20,000 cps. Then, 95.1 %

_ wheat germ oil, 2.9% vitamin E oil and 2% sesamin were

25 mixed to prepare the contents. These were used for
capsule molding and drying by usual methods, to prepare
soft capsules containing 180 mg of the contents per
capsule. Each capsule contained 3.6 mg of sesamin and
2.34 mg of a-tocopherol. '

30 Clinical Example 1

Atopic dermatitis patients (5) were orally _
administered one of the tablets prepared in Example 6
three times a day at morning, noon and night (total per
tablet dosage of dibxabicyclo[3.3.0]octane derivative and

35 antioxidant: 12.4 mg) for a period of 8 weeks, and the
efficacy thereof was evaluated; As a result, in 3 of the
atopic dermatitis patients, the present invention was
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into each well and allowed to stand at [err] for 1 hour for blocking. After
rinsing the plate 3 or 4 tines with rinsing solution, 50 [err] of culture
Supernatant containing IgM I1gA and | gG was 28lded to each well and all owed
to 25 stand at [err] for 1 hour for reaction. After rinsing the plate 3
or 4 times with rinsing solution, the enzyne- |abelled anti-lgM |gA and

- 1gG secondary anﬁd@g@db&omheaqmm&whau effectdves- @fifectizecoxt Veay [err]

per well and- all\¥¥$€%g and at [err] for 1 hour. 30 The pl ate maé
further rinsed 3%or tv'r?es with rinsing solution, and then the substrate
sol ution was added to 2 at 100 [err] per well, and after .

reaction at [err] forA&dgidﬂﬁmﬂu$t¢st@atﬁemmglqﬁ)suemendmaglyolutlon was

added at 100 [err and a m _cr

spect r ophot Bnet era]qﬁé“ﬁ&&fetdo WS %ﬁﬁ@?ﬁé‘iﬁ& Rgg%g Eeiaé'ﬁt Fxppele 85

nm 1gM |gA and thy@e time20a datyamdamdrnding,i aconvend adghy (sothad per

cor respondi ng 1 gl rﬁ %a&? Of WicxkatH éi%t[%ntBSO]%'&@athdéﬁ%Tt&v@f
eac r

gM 1 gA and 1gG 1 e supernata wer e assaye

primary regressi @nd N@O’B ant: $2 M FPTorP PEXL: ﬁ’& % FS‘E' and
concentration wasyd [EERiddty TNEredE m@ mﬂﬁhﬁﬁéﬂscrm«ad aesud ti,oin 3 of

2bi di n-bi otPr metis Hh a“d AR Hre e R, Rdber® (AYentigh, s
after 100 [err] cjudgeﬂltb be somewhat effectlve, effective or very
effective. :
Clinical Example 3
Pollenosis patients (5) were orally administered one
15 - of the capsules prepared in Example 8 three times a day
at morning, noon and night (total per capsule dosage of
dioxabicyclo[3.3.0]octane derivative and antioxidant:
17.82 mg) for a period of 8 weeks, and the efficacy
thereof was evaluated. As a result, in 2 of the
20 pollenosis patients, the present invention was judged to
be somewhat effective, effective or very effective.
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10 | abel l ed anti-1gE anti body is poured into each well o he—p] i
plate was all owe r] for 30 mnutes. A £l NS ng’é‘
times, the subst B!‘Iﬂ i’ nlm Hm react i on28uspendi .\ §b‘|“ut‘;‘\bon were Y
added, and the | asured in the same 1§ ___imaret as
descri bed above. The results are shown in Flg. 2. In
[err]-tocopherol ([err]-Toc), the |evel al |l ergen

absor ption-inhibi ting fa&mragent W ﬁwiﬁﬂmﬁmmi@mlwﬂdt&dnﬂ dfhe

group given ses and r,r]-tocopher.ol Se rr] the | eve
of ToE> whi oh FAAEEY Eitans o SHFRARLNG. 2, imAPY Vsl of Tyt oS

1 ower. These rmnmmespnémtdnb hyorﬂheweﬁ@hlw.lmﬂg g@mmad ém:nm-la

t ocopher ok has anti-allergic action. Discussion 25 The
production of the allergy-causing chemcal mediator LTC4 was |ower .in the
[err]-Toc group and Ses + [err]g:Toc group, but was higher in the sesanmn
(Ses) group. Also, regardi e production of another allergy-causing

chem cal nedi ator PGE2, ency tgm& d reduction was 30 observed in
the Ses and [err]-Toc gr ' ere S an increasgpin the Ses + a-Toc
lﬂ a acaopherel have different

group. These results showt
action silbes, but both havel suppressihg effect sst allergic reactions.
In addition, it was confi®iedd that 35 si mul t@neous/ adm ni strati on of
sesamn and [err]-tocopherol results in a synerg{stit& effect of the two. It
is indicated that the effective conponents ofgsghe presggis),

wherxe Rl, Rz, RS, R‘, R’ and R® each independently

15 represent a hydrogen atom or alkyl group of 1-3 carbon
atoms, or R' and R® and/o: R* and Ré together represent a
methylene or ethylene group, and n, m and 1 represent 0
or 1, and a physiologically acceptable carrier.

2. An agent-fer the prevention or alleviation of

20 . allergy symptoms according to Claim 1, comprising an
antioxidant in addition to said dioxabicyclo[3.3.0)octane
derivative. -

3. An agent for the prevention or alleviation of
allergy symptoms according to Claim 2, wherein said

25 antioxidant is tocopherol.

4. An agent for the prevention or alleviation of
allergy symptoms according to any one of Claims 1 to 3,
wherein said dioxabicyclo[3.3.0]dctane derivative is
sesamin, sesaminol, episesamin, episesamiﬁol, sesamolin,

30 2-(3,4-methylenedioxyphenyl)-6-(3-methoxy-4- '
hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]octane, 2,6-bis-(3-
methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo[3.3.0]Joctane or
2-(3,4-methylenedioxyphenyl)-6-(3-methoxy-4-
hydroxyphenoxy)-3,7~-dioxabicyclo[3.3.0]octane.

35 5. A food product with an effect of preventing or
alleviating allergy symptoms, which has been prepared by

This Sheet Has Been Replaced




- 21 - invention sesam n or sesamn and [err] -t ocopfrerots : t a
single site of i ”Mj“lﬂuﬂ ““ rather control i SeIEET HSBHEN
controlling nore The usez@f_such ja comRERLABID of

allergy- 5 suppreSS|ng factors is believed to att
responses in allergy patients, and prevent progression of healthy persons
to all ergi ¢ consghiet adidirrsonEtanal €odd SEXagHQUﬁabgbyéierkaobdgtaaﬁﬁage )
body wei ght: 96 y Wit rats
et group.  One GrBURSATR T OB SRaRERR HL B ke TRl BenBrdL) £orhadr
oil, 5%cellulodd)3:3.5%nmineral mixture (AINTM, 1%V| tamin mixture
(AIN—TN} 0. 2% chol i ne bltartrqﬁe, 0. 3% DL- net hi oni ne, 15%corn starch and
50% 15 ucrose. pgige r g 5 groups were given diets respectively
containind? at the expe sucrose,p 0. 5% sesani nol prepared from crude

sesane oil (conpound A), epayed fromcrude/purified sesane oi
X nyl)-6-(3- 200R*
isy.cHol 303 xfe (compound C),

(compound B), or 2-(3,4-

nmet hoxy- 4- hydr oxyphenyl ) - 3,

2,6-bis-(3-nethoxy-4-hyd(p5xphenyl)-3, - di oxap [ 3. 3. 0] oct ane
(conpound D) or 2-(3 :

nethylenﬁgioxyphenyl) 6 ( 3- met hoxy- 4- hydr oxyphehs

di oxabi c o[ 3. 3. 0] oct ane (conpound E) prepak’® by 25 (0R*)acet one extraction
of sesanme seeds, the preparation being according to a nethod present under

pat ent appllcathﬁgre R', R’, R’, R', R’ and R® each independently
represent a hydrogen atom or alkyl group of 1-3 carbon
atoms, or R' and R® and/or R® and Rs together represent a

15 ° methylene or ethylene group, and n, m and 1 represent 0
or 1;
or an extract whose main component is said derivative.
6. A food product with an effect of preventing or
alleviating allergy symptoms according to Claim 5, which
20 is prepared with the addition of said
dioxabicyclo[3.3.0]octane derivative or an extract whose
main component is said derivative to a food which
substantially contains none of said derivatives.
7. A food product with an effect of preventing or
25 alleviating allergy symptoms, according to Claim 5 or 6
in a form which provides 1 mg to 10g intake per day of
said dioxabicyclo[3.3.0]octane derivative. |
8. A food product with an effect of preventing or
alleviating allergy symptoms according to Claim 5 or 6,
30 which is prepared by the addition of an antioxidant with
said dioxabicyclo[3.3.0)octane derivative or extract
whose main component is said derivative.
9. A food product with an effect of preventing or
alleviating allergy symptoms according to Claim 8,
35 wherein said antioxidant is tocopherol.
10. A food product with an effect of preventing or

—_—
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(Japanese Unexanin Pat ent PubI [ cat ion No. 1- 243992); furtder .
addition of 0.5% ae, r' "J 3 weeks, the le ED'HFS @ﬁfe* T &% H:EN
t e ex_a.rrh e,d accor

concentrations in | ng tBiExamaLe 1.
LTCA production in the Iung I'n he nor mal d| et group Was

whereas in the groups given diet containing conpounds A B, C D and E W|th
[err]-t 000pher @neﬁaﬁ&lgsIaarlefngyarﬁympﬁdmwracaiora&nl; étoﬁ,ax@ﬁldf Tlhimd0.52

3.8, 35 A a Lespectiv )
Exper i ment aI arﬁ‘?mq's “ﬁ’rﬁf%nets?"lgodil d{‘)’gﬁﬁé’ g‘fy[é? \%’%&%&%P@r@‘a\?ﬁﬁ"a& body
¥VEI ghI:I 1:1%923 S amsaniiny eses@@inalgt sap(&mﬂp@pumﬁaaum,nal S) were
ornmed wi r [y ,%%sgigx@
conpri si ng 20%%53%"?’9 ‘g'% cordq;%'eg{}g%%ﬁq CT’ % m neraﬁ og{txyt-lfr-e
(AINTM Aneri Mnm&% Jof3 mrcHioaiicy cla (A 3 l@%%r & rEaRisT)S -
gug‘sﬂ)oggol IT Re binfeAHd:3} -64- &qu@iﬁlgy rve,dlb'éé’é)bmfy;tm[aymoqr&ﬁégx%ygr

e remai S, .wer e ontalnlng 0
sesanin or 0.5%=§ 428??&}31 edipxyphenydd < % (ﬁ]mﬁp Kukh furt her
addi tion 01;] 0. Wh@mﬁﬁ-ﬁ%{aﬁr@aﬂmﬂfmmw.al]ddtarmcpense of
sucrose. The sesam n use qﬁﬁ: qﬁiﬁﬁ' Jﬁ&i weeks
of feeding, blood V\kl}sl ta%é rom ﬁj@ dﬁ@f:liom na ?%ot%éﬂcl}nﬁiar di ght hyl
et her anégthegeffqgﬁjqﬂ“preventlng or alleviating allergy symptoms,

comprising adding a dioxabycyclo{3.3.0]octane derivative

represented by the following general formula (I):

oR®
R'0
0

15 —_— .
—— N (0) o
- 0 " ]

(R*0)

| R e,
20 '
where R’, Rz, R3, R* ¢ R’ and R® each independently
represent a hydrogen atom or alkyl group of 1-3 carbon
atoms, or R! and R? and/or R' and R’ together-represent a
methylene or ethylene group, and n, m and 1 represent 0
25  or 1;
or an extract whose main component is said derivative, to
a food which substantially contains none of said
derivative.
12. A method of producing a food product with an
30 ‘effect of preventing or alleviating allergy symptoms
according to Claim 11, comprising adding an antioxidant
with said dioxabicyclo[3.3.0]octane derivative or extract
whose main component is said derivative.
13. A method of producing a food'product with an
35 effect of preventing or alleviating allergy symptoms
according to Claim 12, wherein said antioxidant is
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Fung and spl een wer i ukotriene B4 (LTB4) and | eukotriene C4
(LTC4) concentrati jmﬂamUﬂgamEd spl een tissues excised fromthe rats
wer e assayed by radi ording. Ap - {0 3 ustal methee== I n
addition, 1.5 ml of plasma was placed in a centri[ﬂae%ig§§kiﬁgﬁﬁﬁNgg 1 n
of 1 N HC104 and nixed therewith, and then centri d T80e-¥pm 3d -
m nut es), and thsokopharbde was extracted and assayed according to ajusuaL
nmet hod. 25 The regu e.gh iiQ: Fig j e r

t hese graphs, the |eu gfri%ngggﬂa?L?g4§¥§%%§éﬁgr%t?%%di r%ﬁggébﬁégﬁ %ﬂgsue
and the hi stam neféertenfr Rrevantingherprilaviating| ahbergyt symptoms

admi ni stration ohcesgaihg 88dah9Ccopheiaimsany ¥8' £36VERePRIR Sh8Q1 ficantly
| ower with 30 oth. In addifion, the |eukotriene C4

dm ni,stratign o& b {
(LTC4) con ntraF?Bﬁa h°¥ﬁ$°i3na~ 1QCHRNGdeEIVAF YR ahE | §oFRMER i n a
syner gi sti ¢ mannsesapindii nepisasaninpfepbsbsaminolp sssanoripherol 3, Fhus,
there were signif] _efal -lela LS, (edi at or s
W ih 35 - adm nietRLeeaRiRphaNrL TR T ety ) e SR A IE T Pan
t ocopherol . -dpgxabigychehdud ehiactare; hd, oebiat £3rmethory-4ode
i munogl obul i n Cﬁ?d?&k&ﬁhéﬁ?l)QE??ﬂafékébi&g@DoPQQﬁ.Mffc€%§é569 ang3t e

|ymehocyt g, ver esgiceacd. ot Lale, B {940 Beh U (e S Bhan Imesly 1 6o

and ter
dioxabicyclo[3.3.0]octane.
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5 I ncubating the cells at [err] for 30 mnutes to renove fhe
f,ibroblasts, 5 mM of the cell suspension was Iayerk *ﬁ A -4 .m af, REEN 1
Lynphol yte-Rat (Cedarl ane, Canada) and cent 3iif uged|| (1500 xhg1;30 m )' The
| ynphocyte band at the interface was recovered, and=he- cells-were.rinsed
three tines with 10 the RPM 1640 medi um The | ynphocytes were cul tured
in a 10% fetal bOXGENTSEORNPREVENTION cORcALLEVIATICN /OF / ARMERGY AV MPTIOMOEN
The MLN | ynphocytes were adjusted to 2 x 106 cells/m and incubated at

[err] for 6 hours, after which the concentrations of IgE, 1gA IgMand IgG
were 15 measured by the enzyne-|inked i munosorbent assay (ELISA). The
results are shown in Table 2. The concentration of the anti-allergic |IgA
was significantly higher with adm nistration of sesam n. Furthernore, The
20 concéntration of 1gG which inhibits reaction between allergens and

| gE anti body was significantly hi QBSTRACTAOFY DISCLOSURETERNNEr W th

adm ni stration of both sesam n and tocopherol. As shown above, sesam n

al one or a conbination of 25 sesam n and tocopherol nay be used to
prevent or inprove allrragernynfennthe prevemtiomapr cableniatioreodHf sesamn

and tocopherol og i SRYPOSAPLLLS SONELIAS Ak Ofh | Of FESEIVET dSmbdiBHE NOde

I hoc tes
ymp y dioxabycyclo{3.3.0]Joctane derivative represented by the
following general formula (I):
OR?
R'O
- : 0R*
15 —= P ad OF
0
(R*'0)w
R0 (OR®)

20 where Rl, Rz, R’, RA, R’ and R® each independently
represent a hydrogen atom or alkyl group of 1-3 carbon
atoms, or R! and R? and/or R® and R’ together represent a
methylene or ethylene group, and n, m and 1 represent 0
or 1.

- 25 An agent for the prevention or alleviation of

allergy symptoms also contains as an effective component
an antioxidant in addition to the
dioxabicyclo[3.3.0]octane derivative.
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S (}oup Concentration (ng/qg) |gA. I gG

[err] | gE Control (no . 27.4 [erﬂf:%hj;%quﬂ BQ@? {err] 1.9 [err]
b Sesami n-added 61.8 [err] 4.6 [err} ”““ﬁJiiA %L?'[efr] Tocopher ol -
30.1 Jerr] 7.3 [err] added 10 S¢isami no- ver ol - 46. 9

[err] 14.8 [err] 4.1 [err] 1.7 [errt &dded 15 Val ues: Average SE
Significant differences between different letters, a, b and c: P<0.05 n.d.:
Not detected Exanple 4. 20 . To 100g of butter fqﬁ

1

. . o 1 . efi Reriddée
butterm | k had been renoved by the stirring operation (C &EQQh I t he
butter manufacturing process, there were added 1.2g of a Mlm “ amn
and epi sesam n (sesamn: 51.3% episesanm n: 47.8% and 1. ro

acetate, and 25 t he kneadi ng operation (working) was carried out to a
honbgeneous conposition to obtain ter conjaining effective conponents of
t he present invention, which had aﬁftqugk\éf preventing or inproving '
all ergy synptons. Exanple 5. 30 *0.5g portion of the effective
conponents of the present invention was mxed with 20.5g of silicic
anhydride, and then 79g of corn starch was added prior to further m xing.

A 100 M portion of a 10%

2 o] ¢

7

§ 4 /.\_

RN

0 BIZINE:

B HIZININ
N IZININ

Cont Ses Toc Ses+loc
DIET

Cont:CONTROL (NO-ADDITION)
Ses:SESAMIN ADDED

Toc:TOCHOPHEROL ADDED
Ses+Toc:SESAMIN AND TOCHOPHEROL ADDED



pydroxypropyl cel | ul ose/ et hanol sol ution was added to the 35 M Xture
whi ch was then heated, extruded and dried by S . ‘
obtain granules. Exanple 6. A 20g portion of L
with 3.5g of a mixture of sesanmin and epi sesah :
epi sesamin: 47.8% and 0.5g of tocopherd -ace! N BLe==aTd then 10g of
m crocrystalline cellulose, 3.0y of nmagnesi um stear ate and 60g of | act ose
were added and m xed therewith, and the m xture was t ablTbistSeat Hesi Raplace
si ngl e- shot slug tabletting machine to nmake tablets with Il‘ NFI"

of 7 mmand a weight of 100 ng. Exanple. 7. A259 rtlon I ve
conponents of the present invention [err
non-ionic surfactant TO 10M (N klaj~enhehiC ,/and@ 7975 15 I|ters of

physi ol ogi cal saline sterilized by hgalIflg Al {gry')was added and
thoroughly m xed therew th, after e was distributed into
aseptic vials which were seal ed tém,g cp/az{/‘%:/gh $UJ Exanple 8. 20

Wat er was added to 100 parts_ﬁﬁm @35 parts by wei ght of
gl ycerine food additive, whic ' 1er§i’n at 50 to [err] to
prepare a gelatin rrenbraneo\fﬂ'tn a vViscosity of %000 cpsu_, Then, 95.1 %

(yw/BmWe S &
s 8 8
H 777708 5
e NNNNNNNNNNNN
~ 8l 18 8
LL (yw/BmM)obY 2 38
ML) & Gl
H 777748 & °F
oYY & B3
i I8 s8s
O O O o c':z
“qweu3s ke S=
ozl b B
H 7777777708 §E
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Wheat germoil,
prepare the contents.
usual net hods,
per capsul e.

[err]-tocopherol. 30

2.9%vitamn E oil

and 2% sesam n
These were used for capsul
to prepare soft capsul es containin
Each capsul e contained 3.6 ng of ses ﬂlﬁ;a~ -2

G inicar Bxanple 1 Atopic dermatiti
(5) were orally adm nistered one of the tablets preparetd—+nmEXar

ﬁhng T by
180 hg.; oﬂ~aﬁgﬁ%%ﬁlents

_;w
e 6 three

times a day at norning, noon and night (total per tablet ﬂapﬂ,gfgeenReplaced :
di oxabi cycl o[ 3. 3. 0] oct ane derivative and 35 ant i oxi dan
period of 8 weeks, and the efficacy thereof was eval uated.
3 of the atopic dernatltls patlents the present invention
judged to be sonmewhat effective—effzex —vety effective. Cinica
Exanple 2 Atopic rhinitis patient sofRE wrasmmiatin g 5" admi ni stered one of
t he capsul es prepared i Exanpl e 8 ®hESE=E=RHEgrgs ¢'d9*at nor ni ng, noon and
ni ght (total per capsulv dosagg, 9 .300]octane derivative and
antioxidant: 17.82 {or a pefri _ a2t he ef ficacy thereof
was eval uated. As a%estilt, in 3 Q- The_atqic rtHinitis patients, the
present invention was JJdged t g igefzeffective or very
I “:'—:_l 1 ry 1 ;)g
8 8 ¢ 8 &8 ¢ ©°
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effective. dini.cal Exanple 3 Pollenosis patients (5) were qeral-by

adm ni’stered one 15 of the capsul es prepared i n Exanpl e {|BrERLACEMERE SHEET |
day at norning, noon and night (total per capsul e dosage o 1 MAR 1956

di oxabi cycl o[ 3. 3. 0] oct ane derivative and anti oxidant: 17.8 ﬂ@%:ILLma _________________
period of 8 weeks, and the efficacy thereof,was eval uated. “A SS =il
2 of the 20 pol Il enosis patients, the présent invention was judged to be
somewhat effective, effective or very effective. CLAIMS 1. Use of a

di oxabi cycl o[ 3. 3. 0] oct ane derivative forpddi@ production of an agent for the
prevention or alleviation of aller tons, wherein th . '

di oxabi cycl of 3.~§‘.‘§}B%‘E‘%%e°8e?‘?§/%{’f’r'€é’}£y 6’“b>*mf“r‘l’5‘°1g§'falbb\}ﬁlﬁg

general fornmul acéh¢ént£s tlofdR¥n wiesentearird lyapth nede] lgaphocydesendent |y
represent a hydrogen atomor al kyl group of 1 - 3 carbon atons, and R3

represent al kylfgroup of I -]3 carbon afons, or Jerr d [err] and/or
[err] and:ierrﬂ togégﬁé? repkesenL_a_naEEﬁfEﬁgﬂﬁkfeﬂkgﬁgne—ngup—_gnd n, m

and 1 representf 0 or 1. 2. The usgnacclording to|clauwgnl, jherge the agent
conprises an afttoxidant Tnjaddition fo sald dijoxabi cycl p[3. 3. 0] 0qt ane
derivative. Control (no 27.4 £1.3*| 4.7 £0.3*]| 0.7 £0.3* | 1.9 1.1
additioén)
Sesamin-added |61.8 $3.1°|-4.6 $0.2" n.d. 0.2 0.1
Tocopherol - 30.1 +1.0°| 7.3 £0.9°] 1.7 £0.5° | 0.5 £0.2
added _ )
10 Sesamin- and . N
tocopherol- 46.9 +0.8°| 14.8 t0.8°| 4.1 *0.6 1.7 $0.4
added
15 Values: Average tSE

Significant differences between different letters, a, b
and c: P<0.05 '

~n.d.: Not detected
Example 4.

20 To 100g of butter fat from which the buttermilk had
been removed by the stirring operation (churning) during
the butter manufacturing process, there were added 1l.2g
of a mixture of sesamin and episesamin (sesamin:' 51.3%,
episesamin: 47.8%) and 1.2g of tocopherol acetate, and

25 " the kneading operation (working) was carried out to a
homogeneous composition to obtain butter. containing
effective components of the present ‘invention, which had
an effect of preventing or improving allergy symptoms.

) ' Example 5. :

30 A '0.5g portion of the effective components of the
present invention was mixed with 20.5g of silicic
anhydride, and then 799 of corn starch was added prior to
further mikinq. A 100 ml portion of a 10%
hydroxypropylcellulose/ethanol solution was added to the

35 mixture which was then heated, extruded and dried'by



%
- 3. The use according to any one of of claim1 or 2, wherein said
anti oxi dant is t ocopher ol . 4. Use according to any on
wherei n sai d di oxabi cycl o[ 3. 3. 0] octane derivative is an
sel ected from sesanm n, episesamn, sesanolin, 2-(3,4- 11 MAR 199
net hyl enedi oxyphenyl)-6- (3-nethoxy- 4-hydroxyphenyl) -3, f-fara: L0 0000 Y
di oxabi cycl o[ 3. 3. 0] octane, 2,6-bis-(3 hoxy- 4- '
hydr oxyphenyl ) - 3, 7- di oxabi cycl o[ 3. 3. 0] oct ane and 2-(3, 4-
met hyl enedi oxyphenyl ) - 6- ( 3- met hoxy- 4- hydr oxyphenoxy) - 3, 7- di oxabi cycl o
[3.3.0]octane. 5. The use according to any one of the clains 1 to 4,
wherein the agent is a nedicanent. 6. The use according to any one of
claims 1 to 4, wherein the agent Ij;? food or drink. 7. The use according

tre DA EMENT SUEET

to-claim®6, wherein the food or dri ea th foods or functional foods.
8. The method of producing a healt functlonal food with an
effect of preventing or alleviating aIIergy synptons, conprising: (a)

obt ai ni ng an extract containing - a dioxabicyclo[3.3.0]octane
derivative represented by the follow ng general fornula (1): [err]
804 b
C ‘G]'.D’I
2 60- ?-Cf
= i N\
I RIZIN
5 40+ L// “\\
R BIZNE:
%% 20': 225 :::: \:::
O' ‘/:\.\\1

Cont Ses Toc Ses+loc
DIET

Cont:CONTROL (NO-ADDITION) -
Ses:SESAMIN ADDED

Toc: TOCHOPHEROL ADDED
Ses+Toc:SESAMIN AND TOCHOPHEROL ADDED



where
al kyl
car bon at ons,

[err]and

or

met hyl ene or et hyl ene group,
sesane | ees,
the extract with an foodstuff. -

oi |

group of 1-3 carbon atons,

[err] each independently
and [err]
[err] and [err] and/ or
and n,

sesane oi

allergy synptons according to any of Claims 11 to

di oxabi cycl o[ 3. 3. 0] oct ane derivative

epi sesanm no

nethylenedioxyphenyl)-6-(3-nethoxy-4-
di oxabi cycl o[ 3. 3. 0] oct ane,

hydr oxyphenyl ) - 3,

met hyl enedi oxyphenyl ) - 6- ( 3- mef
di oxabi cycl o[ 3. 3.

Fig.2

i.
sesamolin, 2-(3,4- o/ , ./) T
[l /] py
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