DESCRI PTI ON ALLERGY I NHI BI TOR Field of the Invention [0001] The
present invention relates to an allergy inhibitor using an efficacy of

anor phous paranyl on which is obtained by changing a crystalline structure
of paramylon. Related Art [0002] Atopic dermatitis, which is one of
allergic diseases, is considered to produce a pruritic dermatol ogi ca
synpt om caused by an acquisition of allergic reaction to environnental
antigens (house dust, pollen, nollSGIIRTHEN | ke) and al so by the associ at ed
overresponse to such antigens. A sensitization to these allergens is
est abl i shed when an anti gen- priddéritq@ngl dIB I ¥Hagocyt oses an anti gen and
presents antigen information to a Th2 Type CD4+T cell, and then the Th2
Type CD4+T cell recognizes the antigen according to the antigen

i nformation, In one case, a Th2 Type CD4+T cell infiltrating to a
skin | esi‘or it Sudde ;%‘gﬁ%ﬁa%, whi ch induces inflanmmation (Type IV
hypersens{ﬁd@ﬂfy), and in another case, an inflammtory reaction is caused
by degranulation of a nmast cell in the peripheral tissue where the Th2 Type

O ypor <Rl I o ot TRl e e, Rensld 2Ok h hof.alc B cel

(Type | hypersensitivity). of the rsensitivity and

the Type ds\ir!@/ra%lr é%@%gbyi LY ShSrdrmpd \@%%ai@l%no%ggge!tiﬁ:%&ﬁéfné@ n and

ani mal s. n recent years, 1t has been report -1, 3-gl ucan has

an i munairediyiatpry §unatd 10mnand Shows an efffedmpfodt tigati ng synpt ons of
pollinosis in human, but few reported the i munonodul atory effect of
-1,3-glucan and the detail has not yet been clarified. [0003]

Related Art

[0002]

Atopic dermatitis, which is one of allergic diseases, is
considered to produce a pruritic dermatological symptom caused
by an acquisition of allergic reaction to environmental
antigens (house dust, pollen, mold, or the like) and alsc by
the associated overresponse to such antigens.

A sensitization to these allergens is established when
an antigen-presenting cell phagocytoses an antigen and presents
antigen information to a Th2 Type CD4+T cell, and then the Th2
Type CD4+T cell recognizes the antigen according to the antigen
infermation.

In one case, a Th2 Type CD4+T cell infiltrating to a skin
lesicon produces a cytokine, which induces inflammation (Type
IV hypersensitivity), and in another case, an inflammatory
reaction is caused by degranulation of a mast cell in the
peripheral tissue where the Th2 Type CD4+T cell further moved
to a lymph node is sensitized with IgE of B cell (Type I

hypersensitivity).



Meanwhi | e, a pol ysaccharide derived froma m croorgani smcall ed paranyl on
is generally known as -1, 3-gl ucan. Par anyl on has a pol yner body
produced by being polynerized with approximately 700 gl ucoses through -1,
3-bond, and contained in Euglena as a storage pol ysacchari de.
Paranmyl on is isolated from Eugl ena and used in various applications. [0004]
Such isol ated paranyl on granul es are proved to have an_ efficacious_action
on human body &R&%t Mis WUiedTYee fodypersensitig tex AR etPet TvBesdivd t hat
par anyl on granul es having a poro structurecq€ve an, effect, of ads%rbing

(0]

chol est er gl ?rasr?&‘stlﬁé"llitlé’ea%%&“é@g%&q Y A REMCTUT BT -1 he® Bodyman an

Pararrylonn %%Q%Ies consisted of fine particles are al so expected to be
appl i ed for "€oseti cs or ot her daily necessities. [0005]

Furt hernore, as_described above, it has been confir q% hat Qgé_ -gl ucan
Rets on The. somft FaoT e Sys CaraRs SROEoRa T oUs TET T foacy SLHv s

ant i bact gfjal 5 @f E%Enoﬁ%hih”c%&yefﬁ&%biqrﬁm&?&' s MIsTRPVERGect of
effect,antitunor activity and antiallergic activity; and studies for

utilizi nghisucataffd eamptbaveoal sa1PesBsi B PR ognESS, 1PO0GRw reportednder
such circunstances, health foods and suppl enents contai ni ng paranyl on
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utilizing paranylon in various applications such as nedici nes have al so
been develapect [RR0/|clarified.

[0003]

Meanwhile, a polysaccharide derived from a micrcecrganism
called paramylon is generally known as B-1,3~-glucan.

Paramylon has a polymer body produced by being
polymerized with approximately 700 glucoses through p-1, 3-bond,
and contained in Euglena as a storage polysaccharide.

Paramylon is isolated from Euglena and used in various
applications.

[0004]

Such isolated paramylon granules are proved to have an
efficacious action on human bedy and thus used for food.

For example, it is said that paramylcn granules having
a porous structure have an effect of adsorbing cholesterols and
the like and excreting them out of the body.

Paramylon granules consisted of fine particles are also
expected to be applied for cosmetics or other daily necessities.
[0005]

Furthermore, as described above, it has been confirmed

that B-1,3-glucan acts on the somatic immune system and shows

various efficacy such as antibacterial effect, antiviral effect,



As an exanpl e, Patent Docunment 1 discloses a technique for preparing a
freeze-dried nedicine containing paranyl on. In the techni que
described in Patent Docunent 1, a nedicine for parenteral or oral

adm ni strati on contai ning paranylon, which is isolated fromcultured

Eugl ena cells, is produced. The nedicine is used in a biological
matrix, particularly as a plaster or a nutritional supplepent, and al so
used gs 31 [ gg@lin@WBHPthg fweéﬁﬁﬁ?ﬁftépidtgso§ p ??ﬁ%ﬁ%¥ic§@f

i ngredient., . . : en unmen iscloses a tec ue for

| neor por AT LLF 451 BEAAY pESaUEE By G S i dnes08 SeAFHAIIRs ent for
mtigati er 0si_S such il roughness. In the techni que

di scl ose |ﬁ% 5§?%h?k%%hﬁﬁéﬁ%% : gghernatosis such as skin roughness can be

mtigateddppeppl ying 3-1,3-glucan to the skin as contained in a base and
the like, or by admnistering -1,3-glucan orally as contained in a food.

PRI OR ART REFERENCESsBAREM » BEUVENE £ 00RE] 1 Hlat e5d g Dot eipchiement s
JP2003- 529538A Pat ent Docunent 2: JP2004- 339113A DI SCLOSURE OF THE

| NVENTI O drriehil reinsy bor ey Soh ved 1y ddher diiveglt k8l have been developed,
and as well, techniques for utilizing paramylon in various
applications such as medicines have also been developed.
[0007]

As an example, Patent Document 1 discloses a technique
for preparing a freeze-dried medicine containing paramylon.

In.the technique described in Patent Document 1, a
medicine for parenteral or oral administration containing
paramylon, which is isolated from cultured Euglena cells, is
produced.

The medicine is used in a biclogical matrix, particulariy
as a plaster or a nutriticnal supplement, and also used as a
cosmetic ingredient, or administered as a pharmaceutical
ingredient.
toges8]

Patent Document 2 discloses a technique for incorporating
B-1,3-glucan produced by Euglena protozoa as an ingredient for
mitigating dermatosis such as skin roughness.

In the technique disclosed in Patent Document 2, a
dermatosis such as skin roughness can be mitigated by applying
B-1,3-glucan to the skin as contained in a base and the like,

or by administering B-1,3-glucan orally as contained in a food.



[ 0010] In this way, paranylon isolated from Eugl ena has been used in
various applications and satisfactory results have been achi eved therew th.
Meanwhi | e, the applicants of the invention have nade earnest studies for
further efficacious use of the paranylon isolated from Eugl ena. In
ot her words, in order to further enhance the efficacious actions that
par anyl on exhlblts artlcularly the actions of mtigating and elimnating
dernat|t|§QIQHu§3ﬂnﬁé) HYave made nodifications to paramylon itself and
usef ul Hﬂﬁgﬂgﬁﬂﬁgﬁﬁﬁﬁﬁﬁn obt ai ned. [0011] In the present invention,
paranylo ed to be "anorphous paranyl on". The word
annrphOW? %fers to a noncrystalline state of substance, where no

| ong-rang er as in a crystal is observed but a short-range order is
det ect ed. éltalD%%ut}n%_ rs.tomdghersmmadyrani ¢ state where a free
energy is nlnlnlze (noneq i1 Bbri Um et ast abl e state). Even in the

case of sane syhstances, . plys ¢al RHeRer-es gh‘the same materials may be

varied greatly between a crystalline state and an anorphous state.

For exanple, it is reported that electric conductivity, therm
conductivity, light perneability, physical strength, corrosion resistance,
super condudanodyRE and tHre INke MmN be varied greatly. [0012] The

present invention, which solves the above problens respectively, relates to
an al | er g3rabitens ttoy aesidwgl tdie kef fileacyhwdntainor phous paranyl on which is
obtai ned by changing a crystalline structure of paranylon. Means for
Sol vi ng tHE)Rtjobl ens

In this way, paramylon isolated from Euglena has been used
in various applicaticns and satisfactory results have been
achieved therewith.

Meanwhile, the applicants cf the invention have made
earnest studies for further efficacicus use of the paramylon
isolated from Euglena.

In other words, in order to further enhance the
efficacious actions that paramylon exhibits, particularly the
actions of mitigaeting and eliminating dermatitis, the
applicants have made modifications to paramylon itself and
useful findings have been obtained.

[0011]

In the present invention, paramylon is amorphousized to
be "amorphous paramylon”.

The word "amorphous" refers to a noncrystalline state of
substance, where ne long-range order as in a crystal is cbhserved
but a short-range order is detected.

It alsorefers to a thermodynamic state where a free energy

is minimized (nonequilibrium metastable state).



[ 0013] The above probl ens can be sol ved by an allergy inhibitor of
the invention according to Caim1l, the allergy inhibitor for inhibiting an
al l ergi c di sease conprising anor phous paramnyl on obtai ned by anorphousi zi ng
crystalline paranyl on derived from Eugl ena. In this case, the

anor phous paranylon has a property of a 20% or |ower of relative
crystallinity to the crystallinity of the crystalline paranyl on, determ ned
by an X-ray di fFFEctBriets $aspopigame substagCqes R he-abevepreacdsedi ng to

t he prese invention, crystalline paranylon is anorphousized to produce
"annrphoﬁggpﬁgﬁny?%ﬁﬁ im?ggﬁiﬁlstom@ héﬁ%eVPﬁéegfngﬁgFgﬁs Refrwan @
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par anyl Ofnerms) cofuERIbRYed) DAY Sc ALCAL T N0y | 118 By SRR ayent i on,

crystalline paranylon is anorp dto rystalli st'ructure
(wher ei n ddie-os AN &M Skahldene sshevebHAAC 9988 yNOhnHe@Re "N0le by N@ke any
crystalline structure", but neans "to have a |l ess crystalline structure
conpar ed 2@ iy sfx@ddine paranylon”). [0015] Thus, the anorphous

par anmyl on according to the present invention obtained through

anor phousitzdtalon has a 20% or | ower of relative crystallinity to a
crystallinity of crystalline paranylon determned by X-ray diffractonetry.
In this way, tHacapoepkhobtsipaeatybop whiahnedl tds ough sdmmorep lpoudilzatsi on
beconmes an efficaci ous substance showi ng different physical properties
(speci fi capr@dtiyelohysralbtae dizeanamilidiesy i Rehidiiftbar ens g orbhehose of
crystal li ne paranyl on powder, and exhibiting, in particular an allergy

i nhi bi t or3f féfFaset of] gpappnous paragyed jweldhy 1st patabbed Ly Ideg@irsfers to
dermatitis or pollinosis, and the above dermatitis is an atopic dermatitis

i ncl udi ng 53t TR e SEFIGHWAR P Iam@ TR AV sensiti vity.

Means for Solving the Proklems
[0013]

The above problems can be solved by an allergy inhibitor
of the invention according to Claim 1, the allergy inhibiter
for inhibiting an allergic disease comprising amorphous
paramylon cbtained by amorphousizing crystalline paramylon
derived from Euglena.

In this case, the amorphous paramylon has a preperty of
a 20% or lower of relative crystallinity to the crystallinity
cf the crystalline paramylon, determined by an X-ray
diffractometry.

[0014]

As described above, according to the present invention,

crystalline paramylon is amorphousized to produce "amorphous

paramylon” in order to enhance the efficacious effect.



An allergy inhibitor according to the present invention wth the above
properties produces an efficacious allergy inhibitory action efficaciously
when it is contained in at |east one product selected from foodstuff,
medi ci ne, and feedstuff. [0017] A word "contai ned" has a meani ng
"included in at | east one portion as an ingredient” and also includes a
meani ng "conposed entirely by anorphous paranylon (allergy inhibitor)" in
its concept. Note tipfs"Caisaplléigy PRRPBYLBR cSAPEILSi A BRABRPHOOE

par amyl on according to the invention is a useful substance which can be

provi ded T&< 18R/¢ £ypBs? stU b hhce 16M3af PEPEFNI ANFHITOME A 0HE81CBnd as
wel |, aILow% a.mggg range,of apglicati ns. Effect of the Invention [0018]
An al | er gy i HELGPLoY REESH-GRAg - oat98w§F§séﬁFmrnvention utilizes an

ef ficacy of anorphous _paranyl on whi.ch_i.s _obtai by LR he .
crystalyine s??ﬁggu?epg Sgg¥sF§FFﬁEéC65%gﬁy|%ngggd ycggggg%%gpéunésthat
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inhibitomaﬁa%yﬂyugg a.thejpresent invention can be widely utilized to
inhibit an allergic diseaSe efficaciously. Brief Description of the

Drawi ngs [0019hg ﬁ@ﬁ@i@ﬁé&rdHEkéﬂ“%d@%%&in@aE@EygfﬁgﬁﬁﬁﬁﬁﬂﬁﬁgehQi@ﬁ?

enbodi ment of the present invention. is a scan chart show ng

a full seafstesuliheof datamfilahng asdi firaethons Peek pasdti ermvef agor phous
par anmyl on according to one enbodi nent of the invention.
non-crystalline structure (wherein the ™ non-crystalline
structure” does not mean "not to have any crystalline structure",
but means "to have a less crystalline structure compared to
crystalline paramylon™}.
[0015]

Thus, the amorphocus paramylon acccrding to the present
invention obtained through amorphousization has a 20% or lower
of relative crystallinity to a crystallinity of crystalline
paramylon determined by X-ray diffractometry.

In this way, the amorphous paramylon obtained through
amorphousization becomes an efficacious substance showing
different physical properties (specific gravity, crystalline
size, and the 1like) different from those of crystalline
paramylon powder, and exhibiting, in particular an allergy
inhibitery effect.

{0016

Specifically, the above allergy refers to dermatitis or
pollinosis, and the above dermatitis is an atopic dermatitis
including both Type I sensitivity and Type IV sensitivity.

An allergy inhibitor according to the present invention



FIG 3 is a scan chart showing a detailed scan result of determning a
diffraction intensity of anorphous paranylon according to one enbodi nent of

the present invention. FIG 4 is an experinental protocol. FIG 5is a
graph showing a result of dermatitis score. FIG 6 is a photograph i mage of
the conditions of the auricles and the dorsal skin. FIG 7 is a graph

showi ng a thickness of the auricles. FIG 8 is a photograph image of a

hi st ol ogi*cdi! tH&udPeret RECBRILEICE @r T YE S #t aphLsRdGiAYSa 2sedMMt ot al

| gE level,. FIG, 10 is a graph shgwing a serum/|L-4 |evel. FIG 11 is a
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[ 0020] In the follow an _enbodi.nent of the pre t jnvention wll
be descr i Bt PEASHE o { Hetd avi Hod 00wt L THRTGhTT oM 110 desdri bed

bel ow i s ']ntended tolimt the scope of the invention, and various

nodi fi cat[i ons ‘can be made within the scope of the invention. The

present enbodi eh - D o] | 0 i iz i by
anorphoysizing%§?§§PaIFFﬁga%§$§nyﬁg% %§?£é§%$¥hgguggﬁ%%%é§%%$;gfﬂgﬁé
ef ficaci Qi efdectio0f st hencriysthaldiidhe P RVA PRy [9023bes a meaning

"composed entirely by amorphous paramylon (allergy inhibitor)"
in its ccencept.

Thus, an allergy inhibitor comprising amorphous
paramylon according to the invention is a useful substance which
can be provided as any types of substance of allergy inhibitory

actions, and as well, allows a wide range of applications.

Effect of the Invention
[0018]

An allergy inhibitor acccording tc the present invention
utilizes an efficacy of amorphous paramylon which is obtained
by changing the crystalline structure of crystalline paramylon.

It is fecund that allergic symptoms are efficaciously
inhibited by administering an allergy inhibitor comprising the
amorphous paramylon.

Thus, an allergy inhibitor acceording to the present
invention can be widely utilized to inhibit an allergic disease

efficaciously.

Brief Description of the Drawings

[0019]

FIG., 1 1s a process drawing showing a process of



FIG 1 is a process drawi ng showi ng a process of manufacturing anorphous
paranylon, FIG 2 is a scan chart showing a full scan result of determ ning
a diffraction peak position of anorphous paranylon, FIG 3 is a scan chart
showi ng a detailed scan result of determning a diffraction intensity of
anor phous paranylon, FIG 4 is an experinent protocol, FIG 5 is a graph
showing a result of dermatitis score, FIG 6 is a photograph i mage of the
condi t i ofRBIL adeIHIY elnesPhRrY St heraay sal asidardimactorone enlyddFienshowi ng a
t hi ckness of the auricles, FIG 8 is a photograph i mage of a histol ogi cal
tissue of°h HESIHIESGITY Y 1PTyr aph showing a serumtotal |gE level, FIG

10 | h ing . |L-4_| d FIG 11 | h i
Serum [FNy | Vel [o02]s Sea che b BbrEls: Ro HAnGEC6T Bropphats |
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manuf act uring e SCri ern1s an exanple g

appr oxi mag el 40, of, ATl RAGKSARAMA 0y A, L8 pyoduct i on anount of

anor phous paranyl®on can be I ncrenent or decrenented by suitably changing

the scale. The mprocedutres e the,si thd@nd ™ PRER1G83€82h0023)1t of
First, in Process 1, a 1N sodi um hydroxi de” aqueous sol uti on was prepared.

In the presenimienhodi reat ££2abt166S1atefo8k Moy dh@dnthe usaqiiaais, 1591 ution
was prepared. Then, in Process 2, 50 g of crystalline paranylon

powder s vs-adttady st alies solbeetinantt ef Wi es adiasatty droraria aagqueous

sol ution. The crystalline paranyl on powder was di ssolved in the 1N
sodi um hydr oxi d8 Gagueduss asolepeor ntemrt@iiglp ragictcatli.on by nmeans of a stirrer
for 1 to 2 hours. This crystalline paranyl on powder was isol ated and
refined from cWlICur édiEuglerertbystowield sk mewn Lived hode rifi@oRais score. Then,
in Process 3, the 1N sodi um hydroxi de aqueous solution in which the

par anyl on powdér'thad Beerr dihssstarEPwastatsutafalinte EE N dErdcHis i ¢

aci d. ) ,
auricles and the dorsal skin.

FIG. 7 is a graph showing a thickness of the auriciles.

FIG. 8 is a photograph image of a histological tissue of
the skin.

FIG. 9 is a graph showing a serum total IgE level.

FIG., 10 is a graph showing a serum IL-4 level.

FIG. 11 is a graph showing a serum IFN-y level,

Detailed Description of the Invention
[0C20]

In the fcllowing, an embodiment of the present invention
will be described based on the drawings.

The configuration described below is not intended to
limit the scope of the invention, and various modifications can
be made within the scope of the invention.

The present embodiment relates to amorphous paramylon

which is obtained by amorphousizing crystalline paramylon for



As the 1N hydrochloric acid was added dropw se, the part to which the

sol ution had been added was gelled, but the neutralization reaction was
continued by collapsing the gelled part with spatulas until conpletion of
the neutralization reaction was recogni zed. At the tinme when the
neutralization reaction was conpleted, the water content of the m xture was
conpl et el |ncorporated inthe gel and the entire m xture sol ution was

gel led. | enhargfsient n Fr oddss £ daniidquigale Sfesdr atdfon s
perfornmed to separate the water content. The centrifugal separation
may be caﬁer%tcP]c;Lhn%rﬂferrarftwrbondl tions allow ng water content separation
and preC|§r} e coll ection. In the present enbodi nent, the
centrifug paration was carried out in 100 m centrifuge tube at 2500
rpmfor 10 m nyt [10026 n_Process. 5 the su ernat t was
di scarded and the pr&ci’pi t &t epﬂ%%es\/\%sﬁéféwmg SIOYHIG hits E’F%g% i stilled

ol 3 L0 B850, 11 g g 1 st Ve

separation was per h this way, a precipi

washed t ol et & ANeGLRkt %gmgebfba{efspﬁ@ﬁmg 4 N&i P ORESEES ggak
di scardi ng supernatant, adding distilled water tirring, and centrifugally

separati Mbsition ofl é‘tnéf@qd%@%%&tarr@%@@ Feat .3 the; abavecMashidibpREess was
repeated four times. [0027] Then, in Process 6, the collected gel

was spreaddeftad 1kat schhozesuin o Hb%%&ﬁflﬂl&l@dafcﬂﬂﬂﬂﬁa@tfi@d iftendtaphi l i zer
in Process 7, to obtain anorphous paranyl on. Anor phous par anyl on

t hus col I@iammuﬁaparalhyyomnﬁﬂd f dned dy ehaerd iardtt bentstor edrid, a
desiccator with a desiccant because of its high hygroscopicity.
S is a graph showing a result of dermatitis sccre, FIG. 6 is
a photograph image of the conditions of the auricles and the
dorsal skin, FIG. 7 is a graph showing a thickness of the auricles,
FIG. 8 i1s a photograph image of a histological tissue of the
skin, FIG. 9 is a graph showing a serum total IgE level, FIG.
10 is a graph showing a serum IL-4 level, and FIG. 11 is @ graph
showing a serum IFN-y level.
[0022]

A manufacturing method of amorphous paramylon will be
described with reference to FIG. 1.

The manufacturing method described herein is an example
for producing approximately 40g of amorphous paramylen, and the
producticn amount of amorphous paramylon can be incremented or
decremented by suitably changing the scale. The procedures are
the similar in both cases.

[0023]
First, in Process 1, a 1N sodium hydroxide aqueous

sclution was prepared.

In the present embodiment, 2 liters of sodium hydroxide



Through this operation, approximtely 40 g of anorphous paranyl on could be
produced. [0028] Then, anorphous paranyl on according to the present
invention will be described. To determine a crystallinity of

anor phous paramylon, X-ray diffraction was carried out on each paranyl on
sanple. The follow ng sanples were prepared. (1) Sanples 1. Sanple
A: Crystalline paranylon 2. Sanpl e B: Anorphous paranyl on

(pr oduct PG e3H SPfitdprgwas prepargd.Sanple C. Anor phous par anyl on

(production scale of 15 Q) 4. Sanpl e D.. Anor phous_ paranyl on
(production scaf&lefl® EfPcess 2, K gt SEvedAilzedCopa BBy LM ECH deids e

sanpl es were anal yzed usin n X-ray, diffractoneter. , Al t hough Sanpl e
A was a é“ﬁf'staac{]%%earb%r%ﬁ?f?%ﬁv%%mb%rFh‘Fh &pﬁlo\‘iléluf“zzs’tyi%ﬁ% &BE%Enduct ed
on Sanpl%cﬁ?ggggyse Sanmples B to D were pulverized for making the
pretreatment” conditions identical. Sample A was a control, and a

relative crystabll BLiyeLi DGR A BELRD 320R Q3 Ik BB 1

calculated with respect to
sodium hydroxide aqueous solution through agitation by means

of a stirrer for 1 to 2 hours.

This crystalline paramylon powder was isclated and
refined from cultured Euglena by a well-known method.
[0024]

Then, in Process 3, the 1IN sodium hydroxide aqueous
solution in which the paramylon powder had been dissolved was
neutralized by 1IN hydrochloric acid.

As the 1N hydrochloric acid was added dropwise, the part
to which the sclution had been added was gelled, but the
neutralization reaction was continued by collapsing the gelled
part with spatulas until completion of the neutralization
reacticon was recognized.

At the time when the neutralization reaction was
completed, the water content of the mixture was completely
incorperated in the gel and the entire mixture solution was
gelled.

[0025]

Then, in Process 4, centrifugal separaticon was performed
to separate the water content.

The centrifugel separation may be carried out under the

conditions allowing water content separation and precipitate

collection,

10



[0029] (2) Pretreatnment 1. Pul verizer Ball mll MW00O manufactured
by Retsch Co. Ltd. Pulverization condition:Frequency of 20 tines/sec.,

Pul veri zation duration for 5 mnutes 2. X-ray diffractoneter H Pert PRO
manuf actured by Spectris Co., Ltd. Measurenent condition: Tube voltage of
45KV, Tube current of 40mA Measuring range: 2T=5-70 (full scan for

diffraction peak position determ nation) 20=5-30 (detailed scan for
intensity neasdfe ‘ﬁPFeFGQQﬁmQ%ﬁlmﬁ%ﬂy§h§Cﬁn Fo'sFEPBR2EEPRMat i on

O {rectonepesk pos L g5 s Tpasured b o[l pean Lo fftaimiag an anole
[0026]

Then, in Process 5, the supernatant was discarded and the
precipitate was washed.

In this Process, distilled water was added to the
precipitate and stirred, and then centrifugal separation was
performed thereto.

In this way, a precipitate was washed to collect a
precipitated gel by repeating the processes of discarding
supernatant, adding distilled water, stirring, and
centrifugally separating.

In the present embodiment, the above washing process was
repeated four times.

[0027]

Then, in Process 6, the collected gel was spread in a bat,
frozen in a freezer, and freeze-dried in a lyophilizer in
Process 7, tc cobtain amorphcous paramylon.

Amorphous paramylon thus collected was partially
unstiffened by hand and then stored in a desiccator with a
desiccant because of its high hygroscopicity.

Through this operation, approximately 40 g of amorphous
paramylon could be produced.

[C028]

Then, amorphous paramylon according to the present
invention will be described.

To determire a crystallinity of amorphous paramylon,

X-ray diffraction was carried out on each paramylon sample.

11



2. Diffraction peak intensity neasurenent A detail ed scan was
conducted at an angl e decided by the above peak position determnation to

nmeasure a diffraction peak intensity. Based on the neasured result,
a diffraction peak intensity ratio was calculated as a relative
crystallinity. [0031] (4) Results 1. Peak position determ nation A
full scan result of diffraction peak position determnation is shown in
FIG 2. TRe SRIMPWAIFIS@Ir2 e [WeSanpitePALred -si gni fi cant peak coul d be
observed R@e%%%? d 20=20. Therefore, a range of detailed scan for
intensity 2 t was determ ned at around 20=5 to 20=30. 2. Results of

i ntensity neasurenent . Resul.ts _of detail.ed scan for intensity
measur enent ar§”s%%%ﬁanAFl6Fy§ia&§l§ﬁoﬁﬁﬁaﬁy%P@. 3, in Sanples Bto D, a

diffraction peak n =20’ t e | er n in
Sampl e A, mhich'iﬁ%%%g%gg't a%p%hgsggyg%gypg%i f9¥%§ aﬁ% SSEE%t%%Eﬁaas
reduced ag) conpared to that in Sanple A 3. Calculation of crystallinity
3. Sample C: Amorphous paramylon (production scale of 15
g)

4. Sample D: Amorphous paramylon (production scale of 5

After pulverized by a crusher, these samples were
analyzed using an X-ray diffractometer.

Although Sample A was a crystalline paramylon powder, the
pulverization was also conducted on Sample A because Samples
B to D were pulverized for making the pretreatment conditions
identical.

Sample A was a control, and a relative crystallinity in

amorphous paramylon samples B to D were calculated with respect

to the Sample A.
(0029]
(2) Pretreatment
1. Pulverizer
Ball mill MM400 manufactured by Retsch Co. Ltd.
Pulverizaticen condition: Frequency of 20 times/sec.,
Pulverization duration for 3 minutes
2. X-ray diffractometer
H'PertPRO manufactured by Spectris Co., Ltd.

Measurement condition: Tube voltage of 45KV, Tube current

of 40mA

12



Results of the intensity neasurenent and results of the relative
crystallinity calculation in Sanples B to D of anorphous paranyl on are
shown in Table 1. [0032] [Table 1] Sanple Diffraction peak
intensity(counts) Relative crystallinity (% A 380771.3 100 B 6220.2 1.6 C

Measuring range: 20=5-70° (full scan for diffraction peak

position determination)

20=5-30° (detailed scan for intensity measurement)

[0030]
{3) Analysis
1. Peak position determination

Diffraction peak position was measured by a full scan to
determine an angle to be used for a diffraction peak intensity
measurement.

2. Diffraction peak intensity measurement

A detailed scan was conducted at an angle decided by the
above peak position determination to measure a diffraction peak
intensity.

Based on the measured result, a diffraction peak
intensity ratio was calculated as a relative crystallinity.
[0031]

{4) Results
1. Peak position determination

A full scan result of diffraction peak position
determination is shown in FIG. 2.

As shown in FIG. 2, in Sample A, a significant peak could
be observed at around 20=20°,

Therefore, a range of detailed scan for intensity
measurement was determined at around 20=5° to 206=30°.

2. Results of intensity measurement
Results of detailed scan for intensity measurement are

shown in FIG. 3.

As shown in FIG. 3, in Samples B to D, a diffraction peak

13



60968.9 16.0 D 21036.5 5.5 [0033] Rel ative crystallinity was
calculated in the foll owi ng equati on based on the intensity measurenent
results. Rel ative crystallinity (%9 = (Diffraction peak intensity in
sanple / diffraction peak intensity in control) x 100 i.e., a crystallinity
of anorphousi zed paranyl on was cal cul ated by assumng a crystallinity of
crystalline paranylon as a control to be 100% Fromthese results, a
rel ati ve adr ystoand Fi0my 08f wasrof phiedist pararfiaonl s [deisitderted 1t Sapwle

appr oxi mat el éf'tfe?ﬂual fo or ss than 20% re specific % or | ower.

[0034] | n*all ohl',‘dj_r?ﬁtf—ef%t % hae csq'\‘fb%_sa]t g iesdft 52 El?%l%bggc &5 or
O 112t 90 ok ROSILIOn gLt Tt Lan 3@yer 3, sharp peako are obser vec
3. Calculation cof crystallinity
Raesults of the intensity measurement and results of the
relative crystallinity calculation in Samples B to D of

amorphous paramylon are shewn in Table 1.

f0032]
[Table 1]
Sample Diffraction peak Relative crystallinity
intensity (counts) (%)
A 380771.3 100
B ©220.2 1.6
C 60968.9 16.0
D 21036.5 5.5
[0033]

Relative crystallinity was calculated in the following
equation based on the intensity measurement results.

Relative crystallinity (%) = {Diffraction peak intensity
in sample / diffraction peak intensity in control) x 100
i.e., acrystallinity of amcrphousized paramylon was calculated
by assuming a crystallinity of crystalline paramylon as a
control to be 100%.

From these results, arelative crystallinity of amorphous
paramylon is considered to be approximately equal toc or less
than 20%, more specifically be 16% or lower.

[0034]

In addition, in FIG. 2 that shows the results of full scan
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Since these sharp peaks are seen commonly in Sanples Bto D, it is
suggested that they have the sane structure. Also fromthis, it is
suggested that a crystalline structure of paranylon was changed by

anor phousi zation, producing a different crystalline structure fromthat
observed in crystalline paranylon. [0035] It is presuned that, since
a tripleﬁgajlx ructure as an orlglnal crystalline structure was

di sappea r%ﬁﬁ#ﬁﬁo@%?&aPP%h l%“p€3F66F183§%@Prcs§Wﬁﬁéﬂuﬁ@aﬁﬁétead of
the helix structure -1,3-g or a peak of normal single-strand o

-1, 3- gl uEEF K pes &PS e{%’@?ﬁ]m The argd (ﬂ%@@rﬁ B¢ ralidy & L OFR6r pody par anyl on
can be made fr% %bey%ﬁlglsl&' g?xa@ﬁ gggkgn Eg gQ gé&%nér%liy elfrz at%llple%e

structure to ther uce a SSOCl a I cacl ou I n

ot her wordsp, amePQOé‘é g P2 A0 AL C e F‘%t eNLghl vs enhanged efifdcacy,
in crys

whi ch is not 'found |1 ne par on o or I hary crystalllne

StrUCth%ﬂUm'@hﬂ@grﬁgeﬂs'Qu§@¥§ﬁé&|tﬂ@tpér%%%%QﬁlQEn%r%&Q%%Xu%%fQ&tUre
[ 0037] Next, an exenplary effect of anmdrphous paranylon will be

descri begadalon ¢asdevakapkAy BYOPiko HehdBsithSiyeS e cihdretshod of
experinment will be described below. First, 5-week old NC/ Nga nale mce were
pur chasediamtkreacc| iawmtsech flomel mﬂuctanda t erorex perd etk eaanéevalruat | ons

wer e conducted based on a protocol shown in FIG 4. NC/ Nga m ce are
ani mal s prothiced ifror e ppumpase of spont aneously devel oping dermatitis.
{0035}

It is presumed that, since a triple helix structure as
an original crystalline structure was disappeared after
amorphousization, a peak of a steric structure instead of the
helix structure f-1i,3~glucan, or a peak of normal single-strand

of B-1,3~glucan appeared.
[0036]

As described above, amorphous paramylon can be made from
crystalline paramylon by changing its crystalline structure to
thereby produce an associlated efficaciocus effect.

In other words, amorphous paramylon can exhibit a highly
enhanced efficacy, which is not found in crystalline paramylon
of ordinary crystalline structure or is degraded in crystalline
paramylon of ordinary structure.

[C037]

Next, an exemplary effect of amorphcus paramylon will be
described.

Model mice developing atopic dermatitis were used.

A method of experiment will be described below.

First, 5-week old NC/Nga male mice were purchased and
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Some NC/Nga mce were allowed to freely access a powder feed mxed with a
prescribed anmount of test substance, and the other mce were allowed to
access a powder feed w thout test substance (positive and negative
controls) every day during a study period (54 days). 7 days after
adm nistration of the test substance, the fur of the mce were renoved from

t he abdom nal. and dorsal regions, 150 m of a solutjon containin

{1 nitr oGHIOrBBRRIETRE (279 B FPOHHSDERPEF oBEREES RER BP ARt PoF Mere
abbreviated as "T. "),, which_is_.a suybstance.co ct-,sensitized to

der rratiti%f{“@%a%%&%%%& & theranestl 3 Short ™ Rt g (foot pad) of the

m ce for i”duck%gpégnﬁﬁiééﬁli%ﬁ-animals ﬁr@@%%e%p'ﬁégagin&g}§$§$3%fbee”

prepared by dissolving a at & concenfration o ure of

99. 5% et hanpl: A, ACEE N8 I A TR R 14110, was used. After 4 days
after sensitization, the TNCB sol ution was applied on the dorsal region and

both of the ri ghimeand /hghtmaysiwd € SUNfAGRS tONELEY O ¥cOtHETa WRRIGer
130 m of the TNCB sol ution was applied on the dorsal region, and 10 m of

t he TNCB felditi @adwastiappired ciro bedchmefint hef awsitckgbsuahaepsand the  The
m ce were euthani zed 47 days after sensitization to collect the dorsal

ski n, thetheghtniardwkeekt adloivebese andes bea b ootk r wie eh wigrtetther ssubj ect ed
to several evaluations. [0038] Experinental groups were: a.

Negat i ve sstrittragic e ipbsdEngit kudd s TINGB)corStrandar éveegddadnui 519 &t i on

b. Positive control: Standard feed adm nistration c. Admi nistration
of 0. 1% &yshaldgrHeardmiasts)(-ni xed in a feed) d. Administration
of 1%crystalline paranylon (mxed in a feed) e. Adm nistration of
0. 1% anor phous 'paPafyPéreEnpRBd i Athaféed)of the test substance, the

fur of the mice were removed from the abdominal and dorsal
regions, 150 pul of a solution containing trinitrochlorchenzene
(2,4,6-Trinitrochlorobenzene: hereinafter, abbreviated as
"TNCB"), which is a substance contact-sensitized to dermatitis ,
was applied to the chest, abdomen, hind leg (foot pad) of the
mice for inducing sensitization.

| A TNCB sclution, which had been prepared by dissclving
a TNCB at a concentraticn of 5% in a mixture of 99.5% ethanol
and acetone in a ratio of 4:10, was used.

After 4 days after sensitization, the TNCB sclution was
appiied on the dorsal region and both of the right and left
auricle surfaces once every other week.

130 pl of the TNCB sclution was applied on the dorsal
region, and 10 ul of the TNCB solution was applied to each of
the auricle surfaces.

The mice were euthanized 47 days after sensitization to
collect the dorsal skin, the right and left auricles, and the

blood, which were then subjected to several evaluations.
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f. Adm nistration of 1% anor phous paranylon (mxed in a feed). nis 10 in
each case. [0039] (1) Dermatitis score The results are shown in FIG 5.

FIG 5 shows a result of dermatitis score. The dernmatitis score is a
score showing a total grading (0 to 12 points) of synptoms in O (no sign),
1 (mnimal), 2 (noderate), 3 (serious) based on the severity of: a. Flare,
bl eeding b. Edema c. Abrasion, epidernolysis, tissue deficit d. Dried hide,
i ncrust atli%gP 8! The eval uation was perfornmed on 0, 4, 11, 18, 25, 32,

39, 46, and 47 da%s.aft r.sensitization. [0040]
Experimental groups were:

a. Negative control (not sensitized to TNCE)}: Standard
feed administration

b. Positive control: Standard feed administration

c. Administration of 0.1% crystalline paramylon (mixed
in a feed)

d. Administration of 1% crystalline paramylon (mixed in
a feed)

e. Administration of 0.1% amorphous paramylon (mixed in
a feed)

f. Administration of 1% amorphous paramylon (mixed in a
feed).

n is 10 in each case.
[0039]
(1) Dermatitis score

The results are shown in FIG. 5.

FIG. 5 shows a result of dermatitis score.

The dermatitis score is a score showing a total grading
(0 to 12 points) of symptoms in 0 {(no sign), 1 (minimal), 2
(moderate), 3 (serious) based on the severity of:

a. Flare, bleeding

b. Edema

c. Abrasion, epidermolysis, tissue deficit

d. Dried hide, incrustation

The evaluation was performed on 0, 4, 11, 18, 25, 32, 39,
46, and 47 days after sensitization.

[0040]
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As seen in FIG 5, significant dermatitis synptons were observed in the
positive control group, whereas the dermatitis synptons were inhibited in
the crystalline paranyl on-dosed group and the anorphous paranyl on-dosed
group. Moreover, a significant difference was observed between the
positive control group and both of the crystalline paranyl on-dosed group

dth h vyl on-d d, ignifi g I | 59).
and,Lhe amor gy parapylapedesed arows (elonill conceovel S oo
talli | on-d d dth h - dosed
crystal | 8ar 2y, o dossd o oun.R0d 1 he ar o Bt v, o dosed oroup
ffi i in th g l.an- . . i cul
of 1 cocl elyday g amorphavec e amyhon A0sed Groupo LM (2o a1 o

39, 46, andy daysciad tefosensid izatd I gy dial,d hi ckness gauge (nodel
G 6C, nanufé%fured by Czﬁkl MG 0.,@%%?EUThe rg%uﬂﬁi are shown in FIG 6

(phot ograph) amMbdddeerl. al 90421 ficant diAsre@Etd Rakl ShsbrvifaAUFdL] es of
the positive control group were thickened and deformed significantly. This

was due ttheé poedresel ogoffrshe derumt khis Syt @F5. the cryS¥nuliiegot her
hand, an inhibition of the synptons was observed in the crystalline

par any| orpaiosed grolpsahdrohe andrighousopahang pardegedngdospd group Thi s
results shows that a progression of dermatitis is inhibited in the
crystal | i (el qrakaimdrors dosell grioup and the anor phous par anyl on- dosed group.
Furthermore, a significant difference was also observed
between the crystalline paramylon-dosed group and the amorphous
paramylon-dosed group (significance level 5%). The dermatitis
symptoms were inhibited more efficaciously in the amorphous
paramylon-dosed group.
{0041]
(2) Auricular hypertrophy
Auricular thickness was measured 0, 4, 11, 18, 25, 32,
39, 46, and 47 days after sensitization using a dial thickness
gauge (model G-6C, manufactured by 0ZAKI MFG.CC.,LTD.).
The results are shown in FIG. 6 (photograph) and FIG. 7.
[0042]
As seen in FIG. 6, the auricles of the positive control
group were thickened and deformed significantly.
This was due to a progression of the dermatitis symptoms.
On the other hand, an inhibition of the symptoms was
observed in the crystalline paramylon-dosed group and the
amorphous paramylon-dosed group.
This results shows that a progression of dermatitis is

inhibited in the crystalline paramylon-dosed group and the
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[ 0043] Furthernore, as seen in FIG 7, an auricular thickness 47
days after sensitization is significantly different between the positive
control group and 1% crystalline paranyl on-dosed group, between the
positive control group and both of 0.1% anorphous paranyl on-dosed group and
1% anor phous par anyl on-dosed group, and between both of 0.1%crystalline
paranyl on goosed gro and 1@6crystalllne par anyl on-dosed group, and both
of 0.1@6§W%F§%HU§9 é%ﬁﬁ FREE AP -and 1% anmor phous par anyl on- dosed
group(S|g 44 ance | evel 5@6 Thus, it is verified that crystalline
par anmyl on 1 | f exhibits an inhibitory effect on dermatitis, and further

amor phous par ayl e whieh Ls ampopboupizedy | oihLLS. der m}ﬂfak%e@sfe

ef fectively. i’st opat hol ogi ca flh ski'n
Par af fi n- e i A ned
it h hemﬁ%%??n%%‘* S ihe l?&ﬁ??&@%{%%ﬁ%& 5 BUEPRE SR B 2o

[0045]  the poRs tSR@WBchRrEl Grdip %@@@%?9&t§l§h@@%§@nﬁgﬂ&¢d§s‘&nge was

observed in the negative control group, whereas epidermal "hypertrophy,

hyper ker ajafizs, Bathvéen i thé | ﬁ)b@itﬂiﬂeofsohﬂf_’bﬁn’gﬁbﬁpYa%@ botIUATE as, 13
eosi nophil, mast cell, and | ynphocyte to the derms was observed in the

posi ti ve aentpglodugyr oups réAny bbhevdsdéd on ghotipe hiadol odiscal myaptarts was
observed in the crystalline paranylon-dosed group and the anorphous
par any| orpadoeed groigred group,Thirs] éfdteetenndsotrioref dl.gii fdgasttalinitehe
anor phous paranyl on-dosed group than the crystalline paranyl on-dosed
-group, d&rFamitleuverosea WEUP grédFss Y siea i buppadeswdoat-dphedaprmant rat i on
of 1% shows a nore S|gn|f|cant ef fect than those dosed at 0.1% [0046]
and both of "0.1% amorphous paramylon-dosed group and 1%
amorphous paramylon-dosed group{significance level 5%).

Thus, it is verified that crystalline paramylon itself
exhibits an inhibitory effect on dermatitis, and further
amorphous paramyleon, which is amcrphousized, inhibits
dermatitis more effectively.

[0044]
(3) Histopathological finding of the skin

Paraffin-embedded skin sections c¢f each group were
prepared and stained with hematoxylin and eosin.

The results are shown in FIG. 8 (photograph).

[0045]

As shown in FIG. 8, no apparent histopathological change
was observed in the negative control group, whereas epidermal
hypertrophy, hyperkeratosis, and an infiltration of
inflammatory cells such as eosinophil, mast cell, and
lymphocyte to the dermis was observed in the positive control
group.

An alleviation in the histological symptoms was observed
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(4) Serumtotal IgE Ievel Measur enent through ELI SA net hod was
performed using a Mouse | gE Measurenent Kit (product nane: YSE-7675,

manuf actured by COSMO BI O Co., Ltd.). The results are shown in FIG 9.

[ 0047] A significant increase of serumIgE | evel s was observed in
the positive control group, whereas an increase of serum|gE | evel s was
inhibited the crystallijne paranyl on-dosed group and the anorphous
paranonHJHdgﬁﬂ %ﬁ¥ﬁﬁﬂlllne PapeEy §piTHeaRd dF PEBr 8Rce thEs 2BIEENPEE bet ween
" the positive ¢ nt[pi grggg_and both of the 0.1% anor phous paranyl on- dosed

group and e 1% a ‘amyl on- dosed group(significance |evel 5%,

and an increas f. s gE 1l evel s _was. suppbressed.in the anorphous
paranylon-doseghgﬁouﬁgggké gmﬁ?hﬁgrﬁeﬁmqn%ékﬁﬁ%ﬁslf%aEh% 5ﬁ§“ﬁ%ranylon

ef ficaci jinhi_bj topic. d tLLLS i ri !%gg | _
hypersengéfﬁ:a?/ﬁ%lwgot%@_%% h‘gllr‘lgl\%o‘r:é% Cé‘?’%réteal%%% Iﬂéhryp rs?élngotsle\ﬁ ty in
at opi ¢ defBld ! lshid fodR okl arHeLeE gﬁéﬁﬁgpn%ﬁgugsr%w c?oséif«%ﬁa&weat' on of

a mast cell in the peripheral tissue where a Th2 Type CD4+T ¢ noved to a
| ynph nodenas tsensidd 3ed: WdHbl0E R r 8 GeldirildadSedrsersuggested d hat

anor phous paramnyl on enabl es inhibition of this synptom by reducing |IgE
| evel s. dosed abhits Irsesult further suggests that anorphous paramylon is
effective for inhibition of an allergic disease such as pollinosis.
That is, [[(@04¢d suggested that anorphous paranyl on suppresses an increase of
serum I gE |l evel to thereby reduce IgE which binds with pollen allergen
whi ch i ndidcatSssunhdtotanorigfous vsdr anyl on is effective for inhibiting
al l ergic synptons. In other words, it is suggested that anorphous
paranyl on has #faismyeRembdihaceel FUABHI bathad YhdveepirEid@dtsingr a
mtigating synptons of Type | hypersensitivity in atogic dermatitis and
pol | i nosi Lvﬁggﬁ%gﬁgspg@ﬁng:Klt(productname:YSE—767 , manufactured

by COSMC BIO Co., Ltd.).

The results are shown in FIG. 9.

[C047]

A significant increase of serum IgE levels was observed
in the positive contreol group, whereas an increase cof serum 1gE
levels was inhibited the crystalline paramylon-dosed group and
the amorphous paramylon-dosed group.

A significant difference was observed between the
positive control group and both of the 0.1% amorphous
paramylon-dosed group and the 1% amorphous paramylon-dosed
group(significance level 5%}, and an increase of serum IgE
levels was suppressed in the amorphous paramylon-dosed group.

This result suggests that amorphous  paramylon
efficaciously inhibits atopic dermatitis, particularly Type I
hypersensitivity.

In other words, since Type I hypersensitivity in atopic

dermatitis dis an inflammatory reaction caused by a
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(5) Serum cytoki ne Level s of serumcytokines, i.e. serumlL-4 |levels
and serum I FN-y levels were determ ned. The results are shown in FIGs. 10
and 11. [0049] As shown in FIG 10, a significant increase of serumlL-4
| evel s was observed in the positive control group, whereas an increase of
serumIL-4 |l evels was suppressed in the crystalline paranyl on-dosed group
and t he anor phous paranyl on- dosed A significant difference was
obser ved H5&tMi@eR AHEBSI @|w%d%ﬁ1%o|mgrtaapp%ap%¥ﬁl of1¥Hee O"hE%eafor phous
par a0 90358 SLBUBLa L e, 44 AUDLP0US PRI O S99E e e
(e e gt e amrbtete gy cesed st [00%
Observedéd&ﬂf&%lT%ﬂfo@io%Q%%r%%1%r%§%ptom by reducing IgE levels,

This result further suggests that amorphous paramylon is
effective for inhibition of an allergic disease such as
pollinosis.

That 1is, it is suggested that amorphous paramylon
suppresses an increase of serum IgE level to thereby reduce IgE
which binds with pollen allergen, which indicates that
amorphous paramylon 1is effective for inhibiting allergic
symptoms.

In other words, it is suggested that amorphous paramylon
has an immunomcdulatory function and shows an effect for
mitigating symptoms of Type I hypersensitivity in atopic
dermatitis and pollinesis in human.

[0048]
{5) Serum cytokine

Levels of serum cytokines, i.e. serum IL-4 levels and
serum IFN-y levels were determined.

The results are shown in FIGs. 10 and 11.

[0049]

As shown in FIG. 10, a significant increase cf serum IL-4
levels was observed in the pcsitive control group, whereas an
increase of serum IL-4 levels was suppressed in the crystalline
paramylon-dosed group and the amorphous paramylon-dosed group.

A significant difference was observed between the

positive control group and both of the 0.1% amorphous
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In each of the crystalline paranyl on-dosed group and each of the anorphous

par anyl on-dosed group, serumI|IFNy levels tends to decrease, but no

statistically significant difference was observed between t hem

However, as shown in FIG 11, since the serumIFNy levels tend to

decrease, it is considered that crystalline paranylon and anorphous

paranyl on have an effect for inhi%i%%ggéghe i ncrease of serum I FN-vy |evel.
S r

This resdld EUHGEsT IHWatI =t phid iy PBY B PPCaBAg IR/ AN  Type
|V hypersensitivity d.n atopic deryg@titis.. . .. _In her_wards, it is
suggest ed Thd (S e Lot ST 1 Yrigheratiat e iy A aremes e
dermatitisy i chran intilicatign of Ih2.Jype QM+T.eel ladQdhciid N

| esi on area causes an inflammati on due t production of tcytokine, anorphous
par anyl o dfgﬁyﬁghjgggéyt pe level and efficaciously inhibits Type IV
hypersengftivity in atopigg~kd rmatitis. [0051] Thus, it is verified
that cryst@ddijne paranylon itself shows an inhibitory effect on each

al l ergi c di sease, but anorphous paranyl on shows a higher inhibitory effect

on each allergicsdbegasereampared 40,4 hosedr 9dused shyo suehuanr pydj nary
crystalline paranylon. [0052] n this way, anorphous paranylon

obt ai ned Itdwellghwaanuphausiczall aheg ealdizasraancceftfredt gariugh can not been
seen in an ordinary crystalline paranyl on. In other words, it is
verified that dmepbous paeamysdreldcire psranydbhedgyed mhidiipt endtdeath
efficaciously inhibits an allergic disease. In the present

enbodi nemtf th tareugih carsor phaugl pat doyt dgricspadmmits { ENey Lereal byiende way of
adm nistration is not limted to this, and various way of adm nistration
can be app! iFiAaTFoubUdepar EEAGIFESRRLAE ShIRT iRk cObE Ve FR Wresent

i nvention. !0053 In other words, in addition to the use as a

medi ci ne,® REPEHMATGT can be used as a health food in conbination

with other nmaterials and further %gpli%%tions as. a feedstuff or the like
may be envisioﬁﬁ%ﬁever' as shown 1in G. , since The serum IFN-v levels

tend to decrease, it is considered that crystalline paramylon
and amecrphous paramylon have an effect for inhibiting the
increase of serum IFN-y level.

This result suggests that amorphous  paramylon
efficaciously inhibits Type IV hypersensitivity in atopic
dermatitis.

In cther werds, it is suggested that, in the case of Type
IV hypersensitivity in atopic dermatitis, 1in which an
infiltration of Th2 Type CD4+T cell to a skin lesicn area causes
an inflammation due to production of cytockine, amorphous
paramylon reduces the cytokine level andefficaciously inhibits
Type IV hypersensitivity in atcpic dermatitis.

[0051]

Thus, it is verified that crystalline paramylon itself

shows an inhibitory effect on each allergic disease, but

amorphous paramylon shows a higher inhibitory effect on each
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As descri bed above, anorphous paranylon allows a w de variety of
applications as an allergy inhibitor. Wat is clainmed is: 1. An allergy
inhibitor for inhibiting an allergic disease conprising anorphous paranyl on
obt ai ned by anorphousi zi ng crystalline paranyl on derived from Eugl ena. 2.
An allergy inhibitor according to Claim1, wherein the anorphous paranyl on

has a 20%.or | ower relative c I|n|t to the crystallinjty of the
crystalli ep%qja‘?rﬁ‘lléﬁaﬁgt%‘?r?ﬁ%%‘g% alﬁo%rp kﬂ%\ b@?ﬁ} Or‘%lryﬁw al l ergy
i nhi bi tor to d 1 wherein the aIIerglc di sease is dermatitis
or poll eno%%:é)awi rgeArPaaﬁr@r gy inhibitor according to daim3, wherein the

dernatltlﬁjd n atopic dermatitis including both of Type I
hypersensitivity and Type IV hypersensitivity. 5. An allergy inhibitor

according to Omj m&jand, G ai MrhrWheh bérgﬁg}tlahne&'bwl@éd' qasloRie

product selected from foo stuff, nedicine, and feedstuff.
amorphousization realizes an effect which can not been seen in
an ordinary crystalline paramylon.

In other words, it is verified that amorphcus paramylon
acts as an allergy inhibiter that efficaciously inhibits an
allergic disease.

In the present embodiment, although amorphous paramylon
is administeredcrally, the way of administration is not limited
to this, and various way of administration can be applied
without departing from the spirit or scope of the present
invention.

[0053]

In other words, in addition to the use as a medicine,
amorphous paramylon can be used as a health food in combination
with other materials and further applications as a feedstuff
or the like may be envisioned.

As described above, amorphous paramylon allows a wide

variety of applications as an allergy inhibitor.
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What is claimed is:

1. An allergy inhibitor for inhibiting an allergic disease
comprising amorphous paramylon obtained by amorphcocusizing

crystalline paramylon derived from Euglena.

2. An allergy inhibitor according to Claim 1, wherein the
amorphous paramylon has a 20% or lower of relative crystallinity
to the crystallinity of the crystalline paramylon determined

by an X-ray diffractometry.

3. An allergy inhibitor according to Claim 1, wherein the

allergic disease is dermatitis or pocllenosis.

4. An allergy inhibitor according to Claim 3, wherein the
dermatitis is an atopic dermatitis including both of Type I

hypersensitivity and Type IV hypersensitivity.
5. An allergy inhibitor according to Claim 1 and Claim 4, which

is contained in at least one product selected from foodstuff,

medicine, and feedstuff.
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