A Pharmaceutical Conposition for Treating Di sease Caused by | nmune
D sturbance and the Extract from Tuckahoe FlI ELD OF THE | NVENTI ON The
present invention relates to a novel use of |anostane conpounds in treating
a di sease induced fromimune disorder, such as allergies. DESCRI PTI ON OF
PRI OR ART | mmunogl obulin E (1gE) is one class of inmmnogl obulin (or
"anti body") nolecule. IgE is present in human serumin | ower concentrations
than the other imunoglobulins: 1gG 1gM IgA and IgD. IgE is thought to
have a role in protection against parasites, but has never been
definitively kasmiasensigaliSoppesition far Tm@é@géhsgase Grauseddry lmmeneeficial role,
at least in devel oped c unt |es Si t ections are not a
significant problem Ig %qel %ﬁ%ﬁx‘g@ NCh req]éﬂ? hf’%r of i mredi ate-type
hypersensitivity aIIergic reactions, including allergic rhinitis ("hay
fever"), asthma, urticaria and food and drug all ergies. In 1 gE-nedi at ed
allergic reactions, |gE, afFH%LDtOFQ“IHéHNHMWB cel | s bi nds through its
rface of

Fe portion to rece re pres

Fo Porty on (2.t SRS EEH B Lo e R S ¢ e
of these Ce{r&a&u{g(ﬁ/‘ﬂﬁéh@é ﬁﬁﬁe@ﬂ@nﬁhﬁﬂ%@&s&ﬁéﬁ&%@s allBigSescauses a
cross-linking o he bound I gE nol ecul es and hence the underlying
receptors, and triggers the rel ease of pharmacol ogi ¢ nedi ators, such as

hi stam ne, serotonin, |eu j acting substance of
anaphyl axi s. These rredl at mééﬁgiléﬁokmggﬁmm festations of °
al | ergi ¢ react ieinoglobultPPRIdINE 67K Slad¥ dfindndHogld®udn @ér '%Hfi&)d?y" all of the

| gE-nedi ated allergic conditions al so suffer froma pai nful sKi n condi tion
cal | ed at opielegslentgh isipsescaniorimanescaink ér fpiver dpseatetionsithaythest hma as an

exanpl e the pomune e tion be to i,mredi at e asthmati c
resggnse and S“Pl{?‘é“ %%Wﬁtﬁggf%@a%gng@dé%ﬁf gpté?shtaﬁ?rﬁtr? response
i s a respongereRbssadiing Perakinds) a@m%%verm%eh AbBhiSivEISSABRSheki@M t he mast

cells, which occurs wwthin 15 to 30 minutes follow ng the contact of the
al | er gen. miéymgIaéxeg@asauydmvemaésmaﬁdalmomgt leastiigBevoprd qountrive, mast cel | s,

when the patjent is.e 0 e sa all ergen a tivating the nast
cel 1, and or b8 patsSi HRRARES A A aB A PRt ot AP THT “ror e
i nfl amat orye Mﬁt@t@ﬁﬁlrﬁé&a&@i{&a}?@@mehﬁﬁbghm&gw Sh@nBanclu8ipkot ri enes,
cytoki nes such as IL-2, IL-4 F, and chenpattractant factors,

etc., and tdllesgic hl@nmr(Hma'bﬁewrf ¥ asthmahurtices end faodandakes allargics.he snmoot h

| f th t Th t oki
and. chenat {1 Aot BHCIPGER FOCIR BT ol e lon RE THTRRHH B B Blhrat 0 |
response, Yihdd ffodsAlin Fc’}%clrﬁ%ﬁ!’e?c&ﬁ?fé@%@t@rs which € fé%érli’cclﬁstﬁecaUSEd by

cosi nophils and neutrophils pertains to t | ate resp nse. 4 to 6 Hours
after the isunfade af kasoplsifx nmst ¢dis aay fakgerbansaretls c enolf: romat amthef act or s

rel eased fromthe_nast cells will attrac the i nfl ammatory cells such as
eosi nophi | $¢ aeﬂ%@?% W GBSt 4PIRYS Sl argrat Py RAUSEYR t her, Oyt oki nes
such as Eot I Is and
fibroblast ce I s ar%gfﬁg b&%ﬁﬂ%}gﬁoﬁgﬁgg@ﬁhﬁét gggg%r%gc@ce 8# actors,

whi ch al so amlduﬂgg@mﬁlelmbbsd sfpiranﬁlaléblogmmeehamﬂsl suchmag ihisgarhioef he i nf | amrat ory

sites at the branchi_in the | ung inflammatory prqteins such as MBP
(Maj or BasiSEroRReiehkotripRgs a@é&@? ﬁSWHFPCt@&ﬁUBﬁ%Cq:? Piylaxigoiedphi |
Derived Ney\ofis gerale kotrienes, etc.
will be secrete fsﬁa(l)l%a@g I No ﬁ??ﬂia’n\,\fﬁ) 3’3\%?%’1’ 1act féll(?l*téed These

i nfl ammat ory pﬂcﬂh@pmzntsrvvlthatmstbﬂya)fsmtdn athuf chel ghf-mictiateal ailegpict 0 contract,

i ncreasi ng the perneabi Iltt;g/ of the vessels, .and causing the ajirway edema,
so t hat théoe&ﬂpﬂ%ﬁlfsaﬁufi @wnﬁlh@%p@wavma%llqﬁlmplaﬂ?@&tﬁgs and t hus

the epi thel al asighhind AR5t aRichsd B REAIa o6 ARERYNESARELES {00 much

mucus, which no S or narr e al rway, auses infiltration
of reaction time can be divided into an immediate asthmatic response and a late
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neut.rophi |l s and degranul ati on of the mast cells, thereby increasing
infiltration of eosinophils. As a result, the degree of asthma is nore
severe. The applicant of the present application in Taiwan |Invention
Pat ent Application No. 92113393 (publication No. 200425900, published on
Decenber 1, 2004) discloses a pharmaceutical conposition useful in
enhancing i munity of human body. The conposition contains potent
conponent s of | anostane conpounds. A Poria extract for enhancing i munity
of human body is also disclosed, which contains 5-60 wt% of the |anostane
conpounds araelthmatxd eeapionsenThe anmedmtﬁsasﬂnmtlcmqwcmﬂ@ rsaclteslmsp capaded from

net abolite, ium, or f rrrent 0 uct of .P Sch Wl f
- A subst ance béfrt %:? ‘EQ@’a’BP afogy r é%d] r&@%ﬂ ngﬁcgl@,?v(x a §ﬁg‘1??srp(()rfam i ssue

not only toy ﬁﬁﬁ@ﬁ@@% FniRitks ﬁJlﬁ)%ﬁQtHérc@hﬁ@fthﬁ@@ﬂ&?e@'?ﬂé%lefgenhas not been
reported so far that a | anostane conpound is potent in treating an allergy.

SUMVARY OF Tddmtilfi/BENTbioks to IgEAb(pmdrmﬂ;p mmqteclﬁs,wheufthq Ibﬂélept Bsent invention
is to provide a use | anost ane. co unds i atl a di sease

i nduced froﬁ?‘P?ﬁsﬁa Ei“tﬁ rg?ﬂ(?ﬁa’é}sa%v ngﬁ‘e mast C%}T rﬁ‘g ¢Btive of the
present invept %e‘i’l? dnﬁex%rergl%r&\gfa%ﬁla@ioﬁ@tmﬁb'ﬁe' 1ﬁﬁﬁmﬁﬁm?9§h$§taﬁi&e§ S treating a
di sease i nduce rom . ne di sorder (for exanple allergy) conprising a

| anost anc coctposedginasdmepustemines brujsotmienes, cytoklnBzﬁemheaS 1bb3.dEt4,N-S0f t he
present inven i provi de a hod for t i,ng a di se. i nduced
from i mune aEﬁE g@ﬂ@ @F%Pﬁﬁ%ﬁ%ﬁ“éa‘ﬁ P@Pﬁyﬁtcbﬁnﬁijgi éh«gpe[rglﬁgéf n& conpound.
A phar maceuftﬁ 559 TRASKL tﬁé‘%@b@n Rhscld sahd agway@bmmeﬁuced from
i mmune di sor ffor exanple allergy) 1n a mammal {(for exanple, a hunan),
whi ch conpr mst&maartoaymthstaneésf, eytokines fupd cllqlmaitttraayamémﬂoramgéa@e of a

| nar ed ont : ateqitye el R drtre b e R RSy o oy re
S8 mhe ot o st s e "
or CH2OH, oresaomlw# t@ 6 dliire aﬂtctlychaunmpdlatﬁl respaise thermytakahes and

chemoattractant factors released from the mast cells will attract the

inflammatory cells such as eosinophils and neutrophils, resulting in

infiltration. Further, Cytokines such as Eotaxin secreted from epithelial cells,

endothelial cells and fibroblast cells are the major portion of the

chemoattractant factors, which also cause eosinophils or Th2 immune cells

moving to the inflammatory sites at the bronchi in the lungs. Many

inflammatory proteins such as MBP (Major Basic Protein), ECP (Eosinophil

Cationic Protein), Eosinophil Derived Neurotoxin, EPO (Eosinophil

Peroxidase), and leukotrienes, etc. will be secreted from eosinophils, when

they are activated. These inflammatory proteins irritate the smooth muscle of

the airway to contract, increasing the permeability of the vessels, and causing

the airway edema, so that the epithelial tissues of the airway are hurt directly,

and thus the epithelial cells lose their integrity. The airway secretes too much

mucus, which not only blocks or narrows the airway, but causes infiltration of



The. present invention.also provides a use of the | anostane having the above .
formula (1) in the fabrication of a nedicanment for treating a di sease

i nduced fromimmune disorder in a mamual. Preferably, the allergy is
callergic rhinitis, allergic conjunctivitis, allergic asthm, atopic
dermatitis, gullet allergy, atopic eczema, or rheumatoid arthritis. Most
preferably, said allergy is allergic asthma. Preferably, the | anostane
having the followi ng chemcal fornula (1) is HO O Preferably, the
pharmaceutical conposition conprises 0.1-60% of the |anostane (lI) or a
phar maceut i aahtryphils aaptdagdapulation of themeast célls, thergpytinotadimeinddirgosi t i on.

of eosinophils. As a result, the degree of asthma is more severe.

The applicant of the present application in Taiwan Invention Patent
Application No. 92113393 (publication No. 200425900, published on
December 1, 2004) discloses a pharmaceutical composition useful in
enhancing immunity of human body. The composition contains potent
components of lanostane compounds. A Poria extract for enhancing immunity
of human body is also disclosed, which contains 5-60 wt% of the lanostane
compounds and is devoid of secolanostane. The extract is prepared from
metabolite, sclerotium, or fermentation product of Poria cocos (Schw) Wolf.

A substance or method capable for treating an allergy is an important
issue not only to researchers but also to ordinary people alike. It has not been

reported so far that a lanostane compound is potent in treating an allergy.

SUMMARY OF THE INVENTION

A primary objective of the present invention is to provide a novel use of
lanostane compounds in treating a disease induced from immune disorder
such as allergy.

Another objective of the present invention is to provide a pharmaceutical
composition for treating a disease induced from immune disorder (for
example allergy) comprising a lanostane compound as a potent component.

Another objective of the present invention is to provide a method for
treating a disease induced from immune disorder (for example allergy) by
using a lanostane compound.

A pharmaceutical composition capable of treating a disease induced from
immune disorder (for example allergy) in a mammal (for example, a human),
which comprises an amount effective for treating said disease of a lanostane

having the following chemical formula (I) as an active ingredient:
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The pharnmaceutical conposition for treating an allergy of the present _
invention in general can be admnistered to the patient orally in the form
of such as a tablet, pill, soft capsule, hard capsule, mcro granule,
powder or pellet, etc. The pharnaceutical conposition of the present
invention can be in the formof a liquid, which can be adm nistered orally
or non-orally as an aqueous sol ution. The pharnaceutical conposition of the
present invention can be dispersed in ethanol, water or the |ike mscible
solvent, and admnistered non-orally in the formof a spray, |otion,
oi ntment, tincture, enulsion or anpqyl ref.ecablry, the pharnmaceuti cal
conposition is orally admnistered. 6bjective of the present
invention is using a Porta extract as a qoufce of said | anostane (1). Said
Poria extract conprises 1-60% of the C 2y
extract, and being substantially @de d gol anost ane. Preferably,
said Poria extract is prepared hyl st bed cottpri sing the foll ow ng steps:
a) extracting netabolites, f products or sclerotiumof Porta
ajnol , t
0 F '_

cocas (Schw) Wl f by water, t hanol, or a m xed sol vent thereof;
b) concentrating the resy i ng, 419 extract fromstep a); c¢) introducing
the resulting concentrat sufst apcé fromstep b) into a silica gel colum;
d) eluting the silica gel c&eumm Wi R3 an eluent having a | ow polarity, and
collecting the resulting eluate; and e) concentrating the eluate to forma
concentrated el uate. Preferably, fIhe concentrated eluate fromstep e)

has a chromat ogr aphi c .val ue, , ot | than 0.1 in.accordangce with a
thin |ayer E’ﬁ??’%ﬁ‘hﬁb&re& §/ﬁ i ﬁl‘{;és Qggiélblbe_gy%ogl’lr%;){%gc O(?@e of

di chl or onet hape—¢ = Bodetiest aby IRt gavi ol et | anp
and i odi ne géggr?Hgfg?g?%g%yFQ?%§hg%??gﬁ?ion’in step“%?ﬁig’carried out by
usi ng 95% ewhahd®, is CH; RrEfgHEpRyis H heOek and By iinaHs or SHepPthreonpri ses
extracting metabolites, ferr’r%lilta iﬁn gﬁoducts or sclerotiumof Poria cocos
(Schw) Vel f PRAFMIEFYHCAGY Rege@FPIe Y HEE base to the resulting extraction
aqueous sol uti qRe PRkt iﬁv&kﬁo\ﬁ%'léb%rb%ﬁ@@ﬁsé §ft%el&ios€aﬁ@ﬁ¥ﬁh%'ﬂga the basic

aqueous sol ution; "adding an acid to the basic aqueous solution until a pH
val ue t her edfovieottn@at(h) th thenfahripatoni qfiatmedicament for treating a disease

induced from immune disorder in a mammal.

Preferably, the allergy is allergic rhinitis, allergic conjunctivitis, allergic
asthma, atopic dermatitis, gullet allergy, atopic eczema, or rheumatoid
arthritis. Most preferably, said allergy is allergic asthma.

Preferably, the lanostane having the following chemical formula (I) is




recovering the precipitate; extracting.the precipitate with ethanol; and
"recovering a liquid extract. Preferably, the concentrated substance
resulted fromstep b) is further extracted with a two-phase sol vent
cont ai ni ng net hanol and n-hexane in a volunetric ratio of 1:1, a methanol

| ayer is separated fromthe two-phase solvent extraction m xture, and the
nmet hanol | ayer is concentrated to forma concentrate, which is used as a
"feed to the silica gel colum in step c). Preferably, the low polarity
eluent in step d) is a m xed sol vent containing dichl oromethane and

met hanol in a volunetric ratio of 96.5:3.5. Preferably, said Poria extract

conpri ses 5-35% of the | anostane (1). Preferably, the pharnaceutica
conposi tion of the present invention further cpnprises a diluent, excipient
or carrier. BEST MODES OF ENBODWFN;thE INVENTICN In the follomjng

experiments conducted herein the mce
usi ng oval bumn (OVA) as an allergen,
the induced asthma fromthe appear aqck

o becone allergic by

pecific IgE anti body in the
bw Porta extract or pure

| anost ane conpound during the gx| period, and each nouse was

i test after one-nonth feeding,
ting t he severe degree of the asthnma of
t he nouse was determ ned. | The tors of the present invention also
observed different inmmungkgcel 4 bronchoal veol ar | avage fluid (BALF) of
the mce as to mhetheHClhey_oadt cul arly eosinophils and neutrophils were
affected. Further, a che v:t;dﬁctant factor, Eotaxin, was an inportant
observation factor in the present invention for obserwﬂng whet her the
secretion of cytokines changed dramatically. The observations of the
above- nenti oned t hree pharnmacol ogi cal or inflammuatory substances, airway
hyperresponsi veness, inflammtory cells and chenpattractant factor
(Eotaxin), reveal that the Poria extract and | anpstane conpounds are an
excel l ent nedicine for the prophyWﬂQﬁ¥3an- a of ast hma. An
extract of Poria for enhancing nutrie mmal s (for exanple,
humans) disclosed in the present i ) e prepared by a process
simlar to that disclosed in the .for- datwan | nventi on Patent

from whi ch an i nportant

Publ i cati on No. 200425900, whi xtracting Poria cocos (Schw)
WIlf with the conventi onal € aCt i ods to obtain a crude extract,

hi gh polarity fractiondof Sy
nmet hanol of 90 : 10, and 0y lO@) wherein the | anostane fraction is
detected by a thin | ayer chromat ography having a chromat ographi ¢ val ue, Rf

not less than pre%ex‘aﬁlg%@ ?)hgl%@&%utlw gﬂrlr%?&sﬁ@n devpisRed Byvdofthged sol vent of

di chl or onet hane net less than 0.1 for the

secol anost allaaos‘tatrmc(ﬂ) am plﬁemcajtxchﬁy]@emambhe sultshsrepbibveight pbihet he | anost ane
fraction by subjecting the | anostane fraction to silica gel columm
chronatogrdﬁW@“%lH¥bd wherein the eluents used are diehl oronet hane :

met hanol = 97 3ok Sndeeutical com OST‘[% foR oM N8 EXABP bLEMedr&seRf OVi ded for
describing the prgsent I nventi o further details, but should not be used
tolimt t havsrﬁamen@nm’abcmmaﬂmlmsmr@m tha patient orally in the form of

such as a tablet, pill, soft capsule, hard capsule, micro granule, powder or

pellet, etc. The pharmaceutical composition of the present invention can be in

the form of a liquid, which can be administered orally or non-orally as an

aqueous solution. The pharmaceutical composition of the present invention

can be dispersed in ethanol, water or the like miscible solvent, and
-5-



Percent ages and ot her anounts referred to in this specification are by

wei ght unl ess indicated otherw se. Percentages arc selected fromany ranges
used to total 100% Exanple 1: A Poria powder was nade of 30 kil ograns
of the China-grown Poria cocos (Schw) Wl f The Poria powder was extracted
with 120 L 95% al cohol for 24 hours. The m xture was filtered to obtain a
filtrate. The residue was extracted and filtered for another three cycles.
The filtrates were conbi ned and concentrated to bring about a dried extract
in amount of 265.2 granms. The dry extract was undergone a distribution
extracti on wilhmistetedmophasidy axthe &oti ofa syeytlotfon, bastaast, in®B86, et hanol =
1:1), and the nethanol I?it er was renoved therefrom which is then
concent r at eEMUSIFHOLAAPWGry solid in an anount of 246.9 grans. A
separation of t i ”ﬁ@é“‘ AL [+ ilica gel

col um, which mﬁégfeﬁbﬁ,g%%ﬁt sPﬁ?%:lad Og IOQ%S?R%Oﬁﬁggmg}IStt@rheg wei ght of the
dry solid. The sturthenolgettizsranfithgpesdit dmenton df ushifl 2 B0rinestractas amade by

Mer ck Cor poration_wi, a codc _of . Silica CGel 60. .The u was el uted by
the fol | owi fgLHEs a&%aéépqnﬁsté%ﬁér%&f PoriGexaRFt SOTPERT kgg%icrtpﬁh%ronet hane :

met hanol = -4 i - S0l [ , hapol = 90: 10, and
pure et han%P].Oét?ﬂgag})zg%é v(\)/\g?feg?%%fggﬁ(gyba?ggg%%?ﬂﬁ}%gg?&@%?omat ogr aphy
(TLO), wher e¢avlaostahé.r avi ol et | anp and i odi ne vapor were used for
detecting, and_a m xed sql vent of dichloronethane : nmethane = 96:4 was used
as a devel opi né’r?g@lﬁfyd?'algﬁé’r @) SFHPElSS RERPRFR Wgﬂod&BWﬁS{”@éH?s in the TLC
wer e conbi nﬁ&lowingsﬂépﬁ elution carried out wwth the m xed sol vent of

di chl oronet hane :“nmethanol = 96:4 resulted in a PCM portion in anmount of 78
grans. The RCMtsdloting nfetdbolics, feanattstiomptodects lor selemyiem adhfavmtaysaphy. The

resul ting el uat fromthe elytions carried out with the eluents of

di chl or orret ﬁéejﬁli’év‘%:swﬂ]égﬁéﬁ%‘i’n mefgnqly Aoy O 2 1HERASQ nth?Feé&conbi ned to
obtain a P L9 idoNh @ tnoQf qulPExtBHcR tep a)fhe PCM portion was
further sepa g(?{ecgh%}l r%ggng&g? §n qé%gent Cop%gxlsc I?%)Forret hane : nethanol =

96. 5: 3. 5 and) inhredsdng tisi resulting edbnoeofratath stlstaise diom gap bj inddl alsdivast ane
conponent s of K} (K1-1 and K1-2), K2 (K2-1 and K2-2), K3, K4, K4a, K4b, K5,
Kéa and K6bEEIFAMA&r details of the separation steps and identification
anal ysi s _da ¢t Bofutfh PR e SRl HRINPA I WIHEIREi L Bndat ent

Publ i cati onhﬁl%lgag%g‘%zsglgg%% T%e af oresai %’eKl t o Kéb cgrrpéu)gd% have the

fol |l owi ng stoliscting €@s: resultikd ethateR2and OCOCH3 (pachymic acid) K2-1: R2 = OH

t urmul osi ¢ aci d) X
( 2) con)centratmg the eluate to form a concentrated eluate.

Preferably, the concentrated eluate from step e) has a chromatographic
value, Rf, not less than 0.1 in accordance with a thin layer chromatography,
which is developed by a mixed solvent of dichloromethane : methanol = 96:4
and is detected by an ultraviolet lamp and iodine vapor.

Preferably, the extraction in step a) is carried out by using 95% ethanol.

Preferably, the extraction in step a) comprises extracting metabolites,
fermentation products or sclerotium of Poria cocos (Schw) Wolf by boiling
water; adding a base to the resulting extraction aqueous solution until a pH
value thereof is 9-11; recovering the basic aqueous solution; adding an acid to

the basic aqueous solution until a pH value thereof is 4-6 to form a precipitate;



K1-2: 12 = OCOCH3 (trace quantity) (dehydropachym c acid) K2-2: R2 = CH
(trace quantity) (dehydrotumnul osic acid) R65 K3: 1(6 = CH3, R5= H

(pol yporenic acid C) K4: R2 = a-OH, 1(5 = H K4a: R6 =CH20OH, R5 =

~H(3-epi dehydrotunul osic acid) Kéa: R = CH3, RS = OHK4b: R2=13-000CH3, R5 =
OH K6bK5 The amounts of the | anostane conpounds K1 to K6b separated
fromthe PCMportion are listed in the table below. The PCM portion
contains approxinmately 15 wt % of the | anostane conpounds Kl to K6b. K1

recovering the precipitate; extracting the precipitate with ethanol; and
recovering a liquid extract.

Preferably, the concentrated substance resulted from step b) is further
extracted with a two-phase solvent containing methanol and n-hexane in a
volumetric ratio of 1:1, a methanol layer is separated from the two-phase
solvent extraction mixture, and the methanol layer is concentrated to form a
concentrate, which is used as a feed to the silica gel column in step ¢).

Preferably, the low polarity eluent in step d) is a mixed solvent
containing dichloromethane and methanol in a volumetric ratio of 96.5:3.5.

Preferably, said Poria extract comprises 5-35% of the lanostane (I).

Preferably, the pharmaceutical composition of the present invention

further comprises a diluent, excipient or carrier.

BEST MODES OF EMBODYING THE INVENTION

In the following experiments conducted herein the mice were induced to
become allergic by using ovalbumin (OVA) as an allergen, and the mice were
confirmed suffering the induced asthma from the appearance of OVE-specific
IgE antibody in the mice. Mice in different groups were fed with a Poria
extract or pure lanostane compound during the experimental period, and each
mouse was subjected to an airway hyperresponsiveness test after one-month
feeding, from which an important index reflecting the severe degree of the
asthma of the mouse was determined. The inventors of the present invention
also observed different immune cells in bronchoalveolar lavage fluid (BALF)
of the mice as to whether they particularly eosinophils and neutrophils were
affected. Further, a chemoattractant factor, Eotaxin, was an important
observation factor in the present invention for observing whether the secretion
of cytokines changed dramatically. The observations of the above-mentioned

three pharmacological or inflammatory substances, airway
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1(2 K3 1(4 Kda K4b.K5 Kéa K6b

hyperresponsiveness, inflammatory cells and chemoattractant factor (Eotaxin),
reveal that the Poria extract and lanostane compounds are an excellent
medicine for the prophylaxis and treatment of asthma.

An extract of Poria for enhancing nutrient uptake by mammals (for
example, humans) disclosed in the present invention can be prepared by a
process similar to that disclosed in the aforesaid Taiwan Invention Patent
Publication No. 200425900, which includes extracting Poria cocos (Schw)
Wolf with the conventional extraction methods to obtain a crude extract,
separating the crude extract by chromatography into a low polarity fraction of
lanostane (with an eluent of dichloromethane : methanol of 96 : 4) and a high
polarity fraction of secolanostane (with eluents of dichloromethane : methanol
of 90 : 10, and 0 : 100), wherein the lanostane fraction is detected by a thin
layer chromatography having a chromatographic value, Rf, not less than 0.1
in accordance, when it is developed by a mixed solvent of dichloromethane :
methanol = 96:4; the Rf is less than 0.1 for the secolanostane fraction.

Several lanostanes are separated from the lanostane fraction by subjecting the
lanostane fraction to silica gel column chromatography eluted, wherein the
eluents used are dichloromethane : methanol =97 : 3 to 95 : 5.

The following examples are provided for describing the present invention
in further details, but should not be used to limit the scope of the present
invention.

Percentages and other amounts referred to in this specification are by
weight unless indicated otherwise. Percentages are selected from any ranges

used to total 100%.

Example 1:
A Poria powder was made of 30 kilograms of the China-grown Poria

cocos (Schw) Wolf. The Poria powder was extracted with 120 L 95%

-8-



3.0 g6.29g1.93 g 0.559g66 ng 8.8 ng 47.6 ng 21.4 ng 90.7 ng Exanple 2:

alcohol for 24 hours. The mixture was filtered to obtain a filtrate. The
residue was extracted and filtered for another three cycles. The filtrates
were combined and concentrated to bring about a dried extract in amount of
265.2 grams. The dry extract was undergone a distribution extraction with a
two-phase extraction agent (n-hexane : 95% methanol = 1:1), and the
methanol layer was removed therefrom, which is then concentrated to obtain a
dry solid in an amount of 246.9 grams. A separation of the dry solid was
carried out by means of a silica gel column, which was filled with silica gel
10-40 times of the weight of the dry solid. 'The silica gel having a diameter
of 70-230 mesh was made by Merck Corporation with a code of Silica Gel 60.
The column was eluted by the following eluates in sequence: a mixed solvent
of dichloromethane : methanol = 96:4; a mixed solvent of dichloromethane :
methanol = 90:10, and pure methanol. The eluates were tested by the thin
layer chromatography (TLC), wherein an ultraviolet lamp and iodine vapor
were used for detecting, and a mixed solvent of dichloromethane : methane =
96:4 was used as a developing liquid. The eluates having similar
constituents in the TL.C were combined.

The elution carried out with the mixed solvent of dichloromethane :
methanol = 96:4 resulted in a PCM portion in amount of 78 grams. The
PCM shows 6 trace points in the thin layer chromatography. The resulting
eluates from the elutions carried out with the eluents of dichloromethane :
methanol = 90:10 and pure methanol were combined to obtain a PCW portion
in amount of 168 grams.

The PCM portion was further separated by means of an eluent of
dichloromethane : methanol = 96.5:3.5 and the same silica gel column to
obtain purified lanostane components of K1 (K1-1 and K1-2), K2 (K2-1 and
K2-2), K3, K4, Kd4a, K4b, K5, K6a and K6b. Further details of the separation



100 kg of Poria was boiled with 800 kg of water for 3 hours, then left for
cooling to 50 C and a pH val ue thereof was adjusted to pH 11 by using a 5N
i NaOH sol ution, followed by stirring the resulting solution for 3 hours. A
“centrifugation machine was used to separate the liquid fromthe solid,

foll owed by addi ng another 800 kg of water to the separated solid. The

af oresai d procedures were repeated, including adjusting pH value with NaCH
to pH 11, stirring, and renoving the solid by centrifugation. The two
resulting liquids were conbined, and then vacuum concentrated to a sol ution
~of 100 kg atstep®afs] identification dnglysiselatdjandierseert indhe pfaresaldiBaivanpH 6. 5 by
using 3N HCl so .as_to produce a_precihpi e. Said precipitate was separated
‘fromthe soIIﬂan{)‘ﬁ‘}Péi?BE% é’ﬁ?P?Nt%r ggﬁﬁﬁéh 40 |, H20, and centrifuged in
order to recov t -eedipiyt ; el d dry with 8 L
~of water, whi cﬁfhfiagﬁgg%&gi}gg Igébg‘%"“t‘p‘;c}’\%&g*? Eﬂ&ﬁ%‘ée?&\}/g)rvﬁg Stt'?ﬁéeta%g'\/\der‘ was
extracted three tinmes by using 4 L of alcohol, and the extractjon sol utions
wer e conbi ned and caocen)rated tilo result in 238. 9HQOW,, al extract. The
238.9 g of al cohol extracy was proved containing no seegl anost ang conpound
by the TLC anal ysis i anpl e |, land then was su 0o HPLC siepar ati on,
whi ch gave 185.93 m 20084 ny of K3, 15.8 ';“‘Qﬁd 4.52 my of
K1 per gram of the I n ot her words, ead he extract has
appr oxi mat el y 224 : | anost ane conpop pE . Experinents of
treating the fmce with Poria ext re | anostane conpounds
In this examp -he M ce were induced fecgne ergi c by using oval bum n
(OVA) as an g¥lepgen, and the mce were cofirped suffering the induced
asthma fromthe appearance of OVE-specific IgE antibody in the mice. Mce

in diff X i Poki,a,.6xt
::gnpijungkggfr'i gr;:O E?a)ex{) ra:é%&?ﬁt@fltcmagri g(%ﬂ,l@%% ;[egﬁ)%gﬁ@égcaggg@u jgtr:]'?ed to an

ai rway hmer;qg&pgmsqtmﬁn@sﬁg degbt after Qvhydmphéhyheiedeidy, from which an
important index reflecting the severe degree of the asthma of the nobuse was
determined. In this exanple different Kandife TOH s(racesivgniéddal veol ar
| avage fluid (BALE) of the mce were a . 0 whet her they
particul arly eosi nophils and neutrophi ks?lx}/(g}r%zﬁ{éf;ﬁ?gg?g@ Further, a '
chenpattractant factor, Eotaxi was an inportant observatijon factor in
this exanple for obgBoOE ng etlher the secreti ohO8K, cyt-ekittes changed
dramatical ly. Experinment? ' (1) Experinental

[ .&H | ibitum Room

femal e m ce were mmint &i ndard | abor at o >how
t enperature was ngint ai 9-24C and rel gti ity at 50-70%
i e—@ui del i nes for the Care

Ani mal experine i '

and Use of v Ani mal s, Fu-Jcn Uni Tai wan. BALB/c m ce were
divided intp 10 “each of which hagd 166 (2) Establish of the
experi nepgjal~gast:hae ¥e A yAuNi zation protocol was simlar
and nodi f1 edfacgordi ng to that described previ 8@st (Sy, L. B, et al.
Propolis exFKE; act sRexhi bit an inmmunoregul atory activity is an ova-sensitized
ai rway inflanmmatory ani mal nodel. Int | mmunopharm 6:1053-1060. (2006).

Bri ef | y, KBhBs BALR/ Bs milt époleparenioamit Qe H4nRs It ca@H, ms=alder i t oneal i nj ection

of 10 ng/nil anc miL A (Al bum n, .chi.cken e A-550 Sigm) with the
2 ngy adj ﬁ%r@“%ﬁ%?ﬂ%?ﬁ' dr oxi de (AL( @géﬁﬂ%@%”ﬁsé“r%% at 8 and 10
weeks ofgager Lespertivghy. Al nmce weus: RXPEsEAOHS, Rhal@e exposure to 8
m of 2% OVA aerosols for a period of 20 mnutes by placing themin a
chanber using an ultrasonic nebulizer (DeVilbiss Pul no-Ai de, 5650D, USA),
after receiving the second intraperitoneal injection. (3) Gouping of the
experinmental aninmal: The 10 groups of OVA-sensitized asthmatic mce were
separated into a non-treatnent asthma group (As); treatment groups with the
Poria extract prepared in Exanple 2 and pure conpounds K, K2 and K3 (1PCE,
1K1, 1K2, 1K3, 2PCE, 2K1, 2K2, and 2K3); and the control drug group (Pred).
Each nmouse in the treatnment group of 1PCE group received daily 0.0372 ng of
the ethanol extract PCE prepared in Exanple 2 (1PCE). 2PCE neans nice were
fed with two tines of the dosage of P&'(0.0744 ng) of the I PCE group. Each
nouse in the treatnent groups of 1K1, 1K2 and 1K3 received daily 0.0087 ny
of KI, K2 and K3, respectively. 2K1, 2K2, and 2K3 nean mice werer fed with
two tinmes of the dosage of KI, K2 and K3 (0.0174 ng) in conparison with the
1K1, 1K2 and 1K3 groups. Each nouse of the Pred group had been
admnistrated with 0.1 ng of Prednisol one per day for 5 continuous days




before the nouse was sacrificed. Above PCE, K, K2, K3 and Prednisol one
conpounds were dissolved by 95% et hanol firstly, and finally in Phosphate
‘Buf fer Solution (PBS). Each nobuse was administered 0.4 nL of total volune
-each time by gavage. (4) A rway hypen-esponsiveness test: An airway
hyperresponsi veness (AHR) val ue increases proportionally wth the severe
degree of asthma, and thus a decrease of AHR value is an inportant index
for determ ning whether asthnma is being released. Each nouse in all groups
was subjected to the AHR test next day follow ng the 29th day of
~adnministering in the treatnment gpoups on which theHP&§, i ahal ate_exposure
was conducted. The AxBowms tested with Buxco system (Ri osystem XA, Buxco
.Electronics Inc. Sharon, GT, USA), erein the nouse-Mas~\pl aced in a
chanmber, and aerosol S or et hachol i ne of di ncentrati ons (25
ng/ M, and 50 ng/ nme od®Ed into the ¢

nebul i zer. Three m
m nute was r e«
nmore signifid
val ue of Pey

g an ultrasonic
dver age val ue of AHR per
—~Jhe | ed by nethachol i ne was
en.t e concentration o pt Techol i ne was increased. The
palr Qs enhance) was cal@ul at add by collecting data derived
fromtramg@ucef=-(ditferential pressure transducer; Buxco) and preanplifier
(MAX 9, Buxco) in the system The relative increase ratio of Penh was

cal cul ated as Pggh% - Penhnet hachoB"/ PenhpBs, whegsi n Penhnet hacholine is

t he average value of Penh after the mce inhale 3 m nutes of nethacholine
aerosol, and PenhpBs is the average value of Penh after the mce inhale 3
m nut es of PBS_aerosol . ( ronchoal veol ar v fluid (BAL and | ung

N Stology: Aq ANEagRBEbS e FoRsReGPFRraR sl Bt aAS S TS hoy ver o
sacrificed paM@¥kidiaYe 1iJR8 il HRTaMBSeloW UL LR Yott@adathind 8 the trachea
cannula (18 GA, ° angiocath, B.D.) with 1 m of nk's bal anced salt

sol uti on (HBEBOxBKBEY 6. W) ofthellamesiangSampoundsckl ¢oKbhi ned 2% fetal bovi ne
serum (1713S) and 2 mM 2Na- EDTA for three times. About 3 m of BALF were
collected. The first collected of BALF was centrifuged at 1500 rpmfor 5 mm
at 4C. Col | ggted [gyper npgant Sgaf BAkh,Werlg4st orjg@ at [k&4C Tlgispdeter m ni ng
the | evel s jof cytiokineg. The |second and tlhird collectied BALF were|l conbi ned
and centriflAgeg ubder thé3ganeS6@ndoé npnslas nyd7 bimgRldahg@07edgBALF. The
cel | s obt ai lned-by-decanting-tthe supernatant—was—hit+—stghtHy to Separate
them to which the cells obtained fromthe first centrifugati on were added.
The total c ers were determned with 0.5 mM CM 10, wherein the
density of cé‘hl@ggs adjusted to 3x105 cells/m. Cytospin centrifuging
machi ne ( Cyt ospD0 kd ofyPopizenisrbdiled evithT8®) kpoShated for,3 iy, thaslefider! t o

i mobi | ize the cells for the exg}%trirren S car,rieg 0 thereafter. 200 pl of
cel | suspen&pdiedersOnbuand sl vagrithereahwas adivse tqg%lfl Y WSHiE2 Mnut es, and

a slide was ' / ' WaS3 fid in the air.

The cells m@@%ﬁ%ndqgmu%é{%&gﬁ gggﬂllénreégﬁlﬁgg??ﬁﬁ? (WAt Aggdnrgqél‘_i u B, Delta,

232, Japan) centiifugatbh mackine walsged ekepatate the iqaidosompke §alidynpus, BX41TF,

Japan) equi gﬁed with an oil imersion | ens under 1000 tljiér’r%g%of
n

magni fi cat i SHowRddAddiMenothsr 808 krstyraer tadhesepaintidty ch slide, which
i ncludes fo I , g 14 i YARIRS and
nonocyte. T gr%ﬁééﬁ%&#{&%éﬁlr%@%f E}Rg%dé%%ﬁ@g%ﬁr%pj}glg?ygnt age %5 specific
sub- popul at topH afl, dtirripfasidtremobiagete solid becdnti flgaBét Hheaosesulting Eot axi n

| evel measurenent: The Eotaxin |evel in bronchoal veol ar | avfa]%)r% was neasured
by Sandwi chligifsweys ¢ombingg.tand dheh vasHBR coneenfedsrbiod Wiuteert Bilike |y, ELI SA

pl ates were_fido 1.t h of i I irght at 4C.
The pl ates \e/l\t/fe‘d’rdé%%’rf@gﬁ%ﬁgx ea?é}?ﬁ@%ﬁ@élg an %"2&2‘23%@ 8§rﬁe{§§§;¥éggti ng the
iéper I ment sso Hlperodicen srevpltae! Sua paetdsichtt wat bepakdte®hopl teslutiohj ch were -

subsequently rinsed with 40 1. H,O, and centrifuged in order to recover the

precipitate; the precipitate was sprayed dry with 8 L of water, which yielded
11 -



kept at

room tenperatures for two hours, followd by adding

bi oti n-conjugated Abs. After two nore hours at room tenperature,

avi di n-conj ugated HRP was then added and left still for two hours.
substrate tetranethyl benzi dine (TME3) was then added for col oring,
wavel engt h absorbed was neasured at 0D450 wavel ength. The concentrati ons
were cal cul ated by interpolation based on the standard val ues. (7)
Bi ol ogi cal
analysis for statistically significant differences was perforned with

Student's t 38@gtof@swden'aa’ree\dand’s tthe powdetmean extactel ¢hrds tigres y. usi?xg\ftal ues <
0. 05 were consj ere nificant. Table 1 Ef@@gts of .extract

const it uent & G qﬂé‘P &n‘é tR3RLIGH SRURNONTYHIE ©

senS|t|zed

G ou

statistical analysis: Al data were presented as nean

)é@shﬂ i7788 6 R M okion extract.” MR RO L0 GICOABY dlkrhct wa525 50

proved containing no secolanostane compound by the TLC analysis in
Example 1, and then was subject to HPLC separation, which gave 185.93 mg
of K2, 20.34 mg of K3, 15.82 mg of K4, and 4.52 mg of K1 per gram of the
extract. In other words, each gram of the extract has approximately 226.07 mg

of lanostane compounds.

Example 3:
Experiments of treating the asthmatic mice with Poria extract or pure

lanostane compounds

In this example the mice were induced to become allergic by using
ovalbumin (OVA) as an allergen, and the mice were confirmed suffering the
induced asthma from the appearance of OVE-specific IgE antibody in the
mice. Mice in different groups were fed with a Poria extract or pure lanostane
compound during the experimental period, and each mouse was subjected to
an airway hyperresponsiveness test after one-month feeding, from which an
important index reflecting the severe degree of the asthma of the mouse was
determined. In this example different immune cells in bronchoalveolar lavage
fluid (BALF) of the mice were also observed as to whether they particularly
eosinophils and neutrophils were affected. Further, a chemoattractant factor,
Eotaxin, was an important observation factor in this example for observing
whether the secretion of cytokines changed dramatically.
Experimental method:
(1) Experimental animal: Inbred BALB/c female mice were maintained by
standard laboratory chow ad libitum. Room temperature was maintained at

19-24°C and relative humidity at 50-70%. Animal experiments were

-12 -
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As 14.218.4 18.418.5 Prod 10.415.1 13.0+5.4 1PCE 12.515.5 17.616.6 2PCE
13.6110.2 21.1114.8

performed according to the Guidelines for the Care and Use of Laboratory
Animals, Fu-Jen University, Taiwan. BALB/c mice were divided into 10
groups each of which had 8 mice.

(2) Establish of the experimental asthma model of animals: The immunization
protocol was similar and modified according to that described previously (Sy,
L. B, et al. Propolis extracts exhibit an immunoregulatory activity is an
ova-sensitized airway inflammatory animal model. Int Immunopharm
6:1053-1060. (2006). Briefly, the BALB/c mice were immunized with an
intraperitoneal injection of 10 pg/ml and 30 pg/ml OVA (Albumin, chicken
egg, A-5503, Sigma) with the 2 mg adjuvant aluminium hydroxide (Al(OH)s,
77161, Pierce) at 8 and 10 weeks of age, respectively. All mice were exposed
to inhalate exposure to 8 ml of 2% OVA aerosols for a period of 20 minutes
by placing them in a chamber using an ultrasonic nebulizer (DeVilbiss
Pulmo-Aide, 5650D, USA), after receiving the second intraperitoneal
injection.

(3) Grouping of the experimental animal: The 10 groups of OVA-sensitized
asthmatic mice were separated into a non-treatment asthma group (As);
treatment groups with the Poria extract prepared in Example 2 and pure
compounds K1, K2 and K3 (1PCE, 1K1, 1K2, 1K3, 2PCE, 2K1, 2K2, and
2K3); and the control drug group (Pred). Each mouse in the treatment group
of 1PCE group received daily 0.0372 mg of the ethanol extract PCE prepared
in Example 2 (1PCE). 2PCE means mice were fed with two times of the
dosage of PCE (0.0744 mg) of the 1PCE group. Each mouse in the
treatment groups of 1K1, 1K2 and 1K3 received daily 0.0087 mg of K1, K2
and K3, respectively. 2K 1, 2K2, and 2K3 mean mice werer fed with two
times of the dosage of K1, K2 and K3 (0.0174 mg) in comparison with the
1K1, 1K2 and 1K3 groups. Each mouse of the Pred group had been

administrated with 0.1 mg of Prednisolone per day.for 5 continuous days

-13 -



1K1 6.913.3 9.314.2* 2K1 13.515.7 20.1+14.4 1K2 12.4112.0 14.712.5 21(2
6.113. 7* 9.015. 2* 1K3 6.6+6.0

before the mouse was sacrificed. Above PCE, K1, K2, K3 and Prednisolone
compounds were dissolved by 95% ethanol firstly, and finally in Phosphate
Buffer Solution (PBS). Each mouse was administered 0.4 mL of total volume
each time by gavage.
(4) Airway hyperresponsiveness test:
An airway hyperresponsiveness (AHR) value increases proportionally with
the severe degree of asthma, and thus a decrease of AHR value is an
important index for determining whether asthma is being released. Each
mouse in all groups was subjected to the AHR test next day following the 29t
day of administering in the treatment groups on which the last inhalate
exposure was conducted. The AHR was tested with Buxco system (Biosystem
XA; Buxco Electronics Inc. Sharon, CT, USA), wherein the mouse was
placed in a chamber, and aerosol of PBS or methacholine of different
concentrations (25 mg/ml, and 50 mg/ml) was introduced into the chamber by
using an ultrasonic nebulizer. Three minutes after the introduction an
average value of AHR per minute was recorded. The contraction of airway
induced by methacholine was more significant when the concentration of
methacholine was increased. The value of Penh (pause of enhance) was

| calculated by collecting data derived from transducer (differential pressure
transducer; Buxco) and preamplifier (MAX [, Buxco) in the system. The
relative increase ratio of Penh was calculated as Penh% =
Penhmethachotine/ Pe€nhpps, Wherein Penhemacnotine 1S the average value of Penh
after the mice inhale 3 minutes of methacholine aerosol, and Penhpgg is the

average value of Penh after the mice inhale 3 minutes of PBS aerosol.

(5) Bronchoalveolar lavage fluid (BALF) and lung histology:
As all groups of mice had finished of AHR analysis, they were sacrificed on

next day. The lung was immediately lavaged via the trachea cannula (18 GA,

-14 -



8.817.7* 2K3 9.918.2 14.9111.3 *p<0.05 Table 2 Effects of extract and
constituents of Poria cocos on percentage of subpopul ation of imune cells
“in BALE of OVA-sensitized mce G oup Mnocyte Lynphocyte Neutrophil

Eosi nophi |

angiocath, B.D.) with 1 ml of Hank’s balanced salt solution (HBSS,
SH30016.01, Hyclone, USA), which contained 2% fetal bovine serum (FBS)
and 2 mM 2Na-EDTA for three times. About 3 ml of BALF were collected.
The first collected of BALF was centrifuged at 1500 rpm for 5 min at 4°C.
Collected supernatants of BALF were stored at -20°C for determining the
levels of cytokines. The second and third collected BALF were combined and
centrifuged under the same conditions as the first collected BALF. The cells
obtained by decanting the supernatant was hit slightly to separate them, to
which the cells obtained from the first centrifugation were added. The total

cell numbers were determined with 0.5 ml CM-10, wherein the density of
cells was adjusted to 3% 10° cells/ml. Cytospin centrifuging machine

(Cytospin 4 Cytocentrifuge, Thermo Shandon, USA) was used to immobilize
the cells for the experiments carried out thereafter. 200 pl of cell suspension
per mouse was centrifuged at 500 rpm for four minutes, and a slide was
prepared, on which the cell suspension was dried in the air. The cells were
stained with Liu’s stain solution (Liu A and Liu B, Delta, 232, Japan). The
cells were observed with a microscope (Olympus, BX41TF, Japan) equipped

. with an oil immersion lens under 1000 times of magnification. Two
hundreds of leukocytes were counted on each slide, which includes four
different cells, eosinophil, neutrophil, lymphocyte and monocyte. The
experiment results were presented as percentage of specific sub-population of
lymphocytes based on the total BALF cells.
(6) Eotaxin level measurement:
The Eotaxin level in bronchoalveolar lavage was measured by
Sandwich-ELISA with a kit sold under a trademark of R&D. Briefly, ELISA
plates were first covered with a specific Abs and left over night at 4°C. The
plates were treated with 1% PBS-BSA and washed before conducting the
experiments. Supernatants were then added to the ELISA plates, which were

-15-



% As 19.17.9 64.7+12.2 0.610.6 15.718.3 Pred. 13.3+7.8 76.4+9. 3*

9.412.5

~ kept at room temperatures for two hours, followed by adding

biotin-conjugated Abs. After two more hours at room temperature,
avidin-conjugated HRP was then added and left still for two hours. The
substrate tetramethylbenzidine (TMB) was then added for coloring, and the
wavelength absorbed was measured at OD450 wavelength. The
concentrations were calculated by interpolation based on the standard values.
(7) Biological statistical analysis:

All data were presented as mean = SD. All analysis for statistically significant
differences was performed with Student’s ¢ test as compared with treatment to

the As group. P values < 0.05 were considered significant.

Table 1 Effects of extract and constituents of Poria cocos on airway

hyperresponsiveness (AHR) in mice sensitized with OVA

(Penh%)

ethacholine (mg/mL) ”s 50
Group
As 14.2+8.4 18.4+8.5
Pred 10.445.1 13.0+£5.4
1PCE 12.5+£5.5 17.6+6.6
2PCE 13.6+10.2 21.1+14.8
1K1 6.9+3.3 9.34+4.2%
2K1 13.5+5.7 20.1+14 .4
1K2 12.4+12.0 14.7+£12.5
2K2 6.1£3.7* 9.0+5.2%
1K3 6.6+6.0 8.8+7.7*
2K3 9.9+8.2 14.9£11.3
*p<0.05
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1PCE 16.516.5 69.4112.9 0. 110.2* 15.118.0 2PCE 14.2+7.7 74.7+12.5 0. 110. 2*
11.015.8 1K1 15.116.6 72.1110.5 010*

Table 2 Effects of extract and constituents of Poria cocos on percentage of

subpopulation of immune cells in BALF of OVA-sensitized mice

Monocyte Lymphocyte Neutrophil Eosinophil

Group %

As 19.1£7.9 64.7+12.2 0.6+0.6 15.7+£8.3
Pred 13.3+7.8 76.4+9.3% 0.8+0.8 0.4+2.5
1PCE 16.5+6.5 69.4+12.9 0.1+£0.2% 15.1£8.0
2PCE 14.2+7.7 74.7+12.5 0.1+£0.2%* 11.0+£5.8
IK1 15.1+£6.6 72.1£10.5 0£0* 12.946.3
2K1 18.5+£10.7 67.6x£18.8 1.0+0.4* 13.9+£9.0
1K2 31.0+6.6 57.9+£7.2 0.4+0.8 10.6+3.2
2K2 35.7£7.5 50.4+8.2 0.6+0.5 13.4+3.8
IK3 38.2+8.7 49.8+12.8 0.8+0.9 11.3£7.0
2K3 37.1+£5.7 52.1+8.1 1.1£1.1 9.7+£3.6
*p<0.05

Table 3 Effects of extract and constituents of Poria cocos on levels of eotaxin
in BALT of OVA-sensitized mice

Group Eotaxin (pg/mL)
As 34.1£9.3
Pred 31.1£6.8
IPCE 20.9+6.4*
2PCE 27.1+11.1
1K1 19.6+8.8*
2K1 21.5+5.8%
1K2 22.1+13.1
2K2 19.3+6.5%
1K3 21.1+£10.4*
2K3 25.1£12.0
*p<0.05

Results:
1. It can be seen from Table 1 that, as the concentration of methacholine

increases, the value of AHR also increases among groups. The 2K2 group
-17-



12.916. 3 2K1 18.510.7 67.618.8 1.010.4* 13.9+9.0 1K2 31.016.6 57.917.2
0.410.8 10.613.2 2K2 35.717.5 50.4+8. 2

shows the lowest AHR values as compared to the As group, and the 1K1, the
2K2, and the 1K3 groups also have significantly lower values of AHR in
comparison with the As group upon higher stimulation of methacholine
(50mg/mL). As the higher values of AHR indicate that the mice suffer from
more severity of airway hyperresponsiveness response. The resultant data
indicate that the extract and constituents of Poria cocas of the present
inveniot have preventive/therapeutic effects on asthma. The Pred group shows
lower values of AHR but not statistically significant to the As group.
Therefore, the extract and constituents of Poria cocos of the present invention
are more advantageous in preventive/therapeutic effects on asthma in term of
the contraction of airway caused by asthma, in comparison with the popular
clinical therapeutic steroids for asthma treatment.

2. It can be seen from the results shown in Table 2 that the As group has
the highest percentage and the Pred group has the lowest percentage of
eosinophil in BALF of OVA-sensitized mice but without statistical
significance. However, the percentage of lymphocyte in the Pred group is
significantly higher than that of the As group. In spite of that, mice which
have been administered with 1PCE, 2PCE, 1K1, and 2K1 show significantly
lower percentages of neutrophil in the BALF in comparison with the As group.
The results indicate that the constituents of Poria cocos can attenuate the
infiltration of inflammatory cells sustained in the lung tissue.

3. On the active phase of asthma initiation stages, there are many kinds of
inflammatory proteins involved in the local inflammation. In this example, we
analyzed the levels of Eotaxin in the BALF, and the results are shown in Table
3. There are many kinds of cells can secrete Eotaxin, such as the epithelial
cell on the airway bronchia, the endothelial cells and the fibroblast cells.
Secreted Eotaxin can trigger the eosinophils or Th2 cells to airway bronchia

(Rankin et al., Eotaxin and eosinophil recruitment: implication for human
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0.610.5 13.43.8 1K3 38.218.7 49.8112.8 0.810.9 11.317.0 2K3 37.1+5.7
52.118.1 1.111.1 9.743.6 *p<0.05

disease. Mol Med Today 6:20-27.(2000)). It can be seen from data in Table 3
that mice which have been administered with 1PCE, 1K1, 2K1, and 1K3
show significantly lower levels of Eotaxin in BALF in comparison with the
As group. As to the mice in the Pred group show no significant difference on
the levels of Eotaxin in comparison with the As group. The results support
that the constituents of Poria cocos disclosed in the present invention can
prevent the airway from the infiltration of inflammatory cells by inhibiting the
secretion of inflammatory protein Eotaxin. Therefore, the constituents of
Poria cocos of the present invention are more advantageous in
preventive/therapeutic effects on asthma in term of attenuating the infiltration
of inflammatory cells (eosinophils or Th2 lymphocytes) sustained in the lung
tissue, in comparison with the popular clinical therapeutic steroids (Pred) for

asthma treatment.
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Table 3 Effects of extract and constituents of Poria cocos on |evels of

eotaxin in BALF of OVA-sensitized mce Goup Eotaxin (pg/nm) As 34.1+9.3
Pred 31.116.8 1PCE 20.916.4* 2PCE 27.1111.1 1K1

Claims:

1. Use of a lanostane having the following chemical formula (I) or a
pharmaceutically acceptable salt thereof as an active ingredient in the
fabrication of a medicament for treating a disease induced from immune

disorder in a mammal:

@
wherein R is either H or CH3; Ry is OCOCHg,, =0 or OH; R; is H or OH; Ry
is -C(=CH,)-C(CH;),R,, in which R, is H or OH, or -CH=C(CHj3)-Rs, in
which R, is CH; or CH,0H; Rsis H or OH; and Rg is CH; or CH,OH,

wherein said disease induced from immune disorder is an allergy.

2. The use as defined in claim 1, wherein said allergy is allergic rhinitis,
allergic conjunctivitis, allergic asthma, atopic dermatitis, gullet allergy, atopic
eczema, or rtheumatoid arthritis. |

3. The use as defined in claim 2, wherein said allergy is allergic asthma.

4. The use as defined in claim 1, wherein the lanostane (I) is
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19.618. 8* 2K1 21.55.8* 1K2 22.1113.1 2K2 19. 316.5* 1K3 21.110.4* 2K3
25.1112.0 *p<0.05 Results:

CH,COO0

HOOC

or

5. The use as defined in claim 1, wherein said medicament contains

0.1-60 wi% of the lanostane (I) or a pharmaceutically acceptable salt thereof.
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1. It can be seen from T Table 1 that, as the concentration of nethacholine
i ncreases, the value of AHR al so increases anong groups. The 2K2 group
shows the | owest AHR val ues as conpared to the As group, and the 1K1, the
2K2, and the 1K3 groups al so have significantly |lower values of AHR in
conparison wth the As group upon higher stinulation of nethacholine
(50mg/ m.). As the higher values of AHR indicate that the mce suffer from
nore severity of airway hyperresponsiveness response. The resultant data
indicate that the extract and constituents of Porja cocas, of ihe pr esent

i nveni ot have pt-dihsnise pefefinaddpelaimd, sheesin seidmedicapient saeomt ed group
shows | ower I.uets f AHR but not statistically significant to the As
group. There g}lgl,sr?tﬁ@'extract and constituents of Poria cocas of the
present invention are nore advantageous in preventive/therapeutic effects
on asthma in termof the contraction of airway caused by asthma, in

conpari son wi t h7.tThe yse peiefined) inslaim 1, whereip thetmemeabisd jEndsr  ast hma

treat nent. 2. It can be seen fromthe results showmn in Table 2 that
the As group has the highest percentage and the Fred group has the | owest
percent age of e®siHRARBaS définddAhkcldh 1OWAesen & iForzasktmticie ubed asdaidout
statistical significance. However, the g}er cent age of nphocyte in the Pred

I
group is si qaetive ingnedignthvlishreompaises hr”onf the tanpstang Gﬁuéy wWeight§ft e of that,
m ce whi ch have_ been n.ni I it h K1, and 2K1 sho
signifi I(:ant I \e/%%c?, aﬁ@r gg}ﬁl %‘égtég%?wn%eﬁlto gd;%efgl:gﬁt%née. BALF in coms)ar ;Nson

with the As group. The results indicate that the constituents of Porta
cocas can attenuate the infiltration of inflammtory cel|ls sustained in the
lung tissue. 9. Thg useas dpfnesdiniolaimph aderein sadtfionie ¢xiact prensred ages, there
are many kinds_of .i nf | or i invol ved in the local inflammtion.
In this exa %fne&}éﬁé: %’R}@%}g%ﬁ@f@%@?ﬁh- Eotaxin in the BALE, and the

resul ts are ghewicting mhalabelifds, fEedtatRro@ys & sttigotim o€ Posiacarosecr et e
Eot axi n, such as the epithelial cell on the airway bronchia, the

endot hel i al shw3 Wolfiby wateti methpnalsethansl) o a mixed splvantthegefin can tri gger

the eosinophils or Th2 cells t.o air [0 i.a.(Rankin et al., Eotaxin and
eosi nophil r quap?%mg%erﬁ?ﬁylilgg?igﬁ%ﬁ?%qgﬁtuﬁétﬂS Pdase. Mol Med Today
6: 20- 27. ( 200Q)ihtroddcire2the REs dncefrded substand@ftbe stepd baihtona silicahi ch have

been adm ni stered with 1PCE, 1, 2K1, and I K3 show significantly | ower
| evel s of Eogadxplimm BALF in conparison with the As group. As to the mce

in the Fred grqup show.no significant differenc . ev of Eotaxin
in conpari so%) ?‘XP‘?‘}% ﬁéllﬁgﬁl%ﬂﬁmﬁl ?%?HF&S*‘%B%&%F%@%‘J%&%&S constituents
of Poria coce&le@j@i%{mqgﬁmﬁ% tlpgepsRpent invention can prevent the airway
fromthe infiltration of inflammtory cells by inhibiting the secretion of

i nf | amat or ye)mooteitratiBg tlzexéinate Th foref acencentnaied elvgte. t uent s of Poria cocas of
the present invention are nore advantageous in preventive/therapeutic
effects on asthma in termof attenuating the infiltration of inflamuatory
cel I's (eosi nophijh spirysth? dbMARIAGHAIRS), vtésdinthesbricBntkdigd buag fidiisue, in
conparison with the popular clinical therapeutic steroids (Pred) for asthna
treatment. @k@ienisas a chrothatogsaphof vadud, Rfosetdess than/.hdn aeaprdasick svithry cheni cal

formula (1) gqr har maceuti cal | y. accept abl e .sal t. t her eof an active

i ngr edi ent i&“‘i %é(grf %BPWW@ﬁlyowxﬁﬁﬁ%gé)vc?g%ﬁtbyfaomm[epégﬁfﬂtgo di sease

i nduced fromy AIMRReHLRO! Hefhah) 2o5BMMBS detédted BH8A Qlthvidlet lanidhlter H or
CH3; R2 is OCOCH3, =0 or OH R3is Hor OH R4 is -C(=CH2)-C(Cl13)2Ra, in
whi ch Ra is tddare v@ppr.or - CH=C(CH3)-Rb, in which Rh is CH3 or CH2OH;, R5 is H
or OH, and R'5 is CH3 or CH20H, wherein said di sease i nduced from i nmune

di sorder is an allergy.

11. The use as defined in claim 9, wherein the extraction in step a) is

carried out by using 95% ethanol.
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2. The use as defined in claiml, wherein said allergy is allergic
rhinitis, allergic conjunctivitis, allergic asthma, atopic dermatitis,

gul l et allergy, atopic eczena, or rheunmatoid arthritis. 3. The use as
defined in claim2, wherein said allergy is allergic asthm. 4. The
use as defined in claim1, wherein the |lanostane (1) is 5. The use as
defined in claim1, wherein said nedi canent contains 0.1-60 wt % of the

| anostane (1) or a pharmaceutically acceptable salt thereof. 6. The
use as defined |n clalml wherei n, said nedi canent |s for oral ,
adni ni strati on. 127 Thywse asdefiped d’éﬂaﬁ'é@ Pheretpih eﬁramlglswpt@e manmal is a
human. 18 tract is used
as said actlc\?gb?ﬁgsrse&&%uﬂgm I%lltég ﬁk@?@éoaﬁ%@%%? r ?ﬁgl% lgﬁlo(get(ane (1) by

wei ght of t heorgxédcas SctﬂﬂdNbElbpwoﬂﬁth\klﬂeﬁ laddiing adeyeicthofessitin anost ane.
9. The use as defined in claim8, wherein said Poria extract |s prepared by

a met hod corg¥ifasiionaqueeus lvting wyil embpalue thereofy ddi wEOYREIBIBE | t es,
fermentat| Orthag Oﬁﬁ%@fs s%iuti%ﬁlégécﬁ%é Ven@h t(g e ?1%%& ?oL&%th‘{‘{)o kinby water,

net hanol , eres concent t he
resul ting |igHvaluexidrésttis #+6omm foire R pagcipitate; recovering the precipitate;

extracting the precipitate with ethanol; and recovering a liquid extract.

13. The use as defined in claims 11 or 12, wherein the concentrated
substance resulted from step b) is further extracted with a two-phase solvent
containing methanol and n-hexane in a volumetric ratio of 1:1, a methanol
layer is separated from the two-phase solvent extraction mixture, and the
methanol layer is concentrated to form a concentrate, which is used as a feed

to the silica gel column in step c).
14, The use as defined in claim 9, wherein the low polarity eluent in step
d) is a mixed solvent containing dichloromethane and methanol in a

volumetric ratio of 96.5:3.5.

15. The use as defined in claim 8, wherein said Poria extract comprises
5-35% of the lanostane (I).

16. The use as defined in claim 8, wherein the lanostane (I) is
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c) introducing the resulting concentrated substance fromstep b) into a
silica gel colum; d) eluting the silica gel colum with an el uent having
a low polarity, and collecting the resulting eluate; and e) concentrating
the eluate to forma concentrated el uate. 10. The use as defined in
claim9, wherein the concentrated eluate fromstep e) has a chromat ographic
value, Rf, not less than 0.1 in accordance with a thin |ayer
chromat ogr aphy, which is devel oped by a m xed sol vent of dichl oronethanc :
met hanol = 96:4 and is detected by an ultraviolet |anp and iodi ne vapor.
11. The use as defined in claim9, wherein the extjfaction in step a) is
carried out by using 95% et hanol . eas-defined in claim9,
wherein the extraction in step a) conpris g netabolites,
fernmentation products or sclerotium of |4Ecoq9ﬁ (Schw) Wl f by b0|I|ng

wat er; adding a base to the resulting on~aqueous solution until a
pH val ue thereof is 9-11; recoveri [ aqueous sol ution; adding an
acid to the basic aqueous sol a pH value thereof is 4-6 to form
a precipitate; recovering the e; extracting the precipitate with
et hanol ; and recoveri pgy (h e t. 13. The use as defined in

cl ai ns 11 or 12, wherein®the cg ceﬂtrated substance resulted fromstep b)
is further extracted with a two- phase sol vent contai ni ng met hanol and

n- hexane in a volunetric ratio of 1:1, a nethanol |ayer is separated from -
t he two-phase sol vent extraction nixture, and the nethanol |ayer is
concentrated to forma concentrate, which is usedjas a feed to the silica
gel colum in step c). 14. Th§C#§§ in claim9, wherein the
| ow polarity eluent in step d) is et

di chl or onet hane and nethanol in a volu
The use as defined in claim8, wheregi
of the lanostane (1). 16. The use &
| anostane (1) is or

trc ratlof 96. 5: 3. 5. 15.
3 extract conprises 5-35%
Ia|n18 wherein the

HO

H

g
-
-
-
-
-

or
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