A Pharmaceuti cal Conposition for Treating Di sease
Caused by I mmune Di sturbance and the Extract from
Tuckahoe FI ELD OF THE | NVENTI ON The present
invention relates to a novel use of |anostane
conmpounds in treating a disease induced fromimune
disorder such as allergies. DESCRI PTI ON OF PRI OR ART
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inflanmatory cells such as eosinophils and
neutrophils, resulting inipfiltration. Further,

Cyt oki nes such as Eotaxin secreted fromepithelial
cells, endothelial cells and fibroblast cells are the
maj or portion of the chenmpattractant factors, which
al so cause eosinophils or Th2 i nmmune cells noving to
the inflammatory sites at the bronchi in the |ungs.
Many inflanmmatory proteins such as MBP (Maj or Basic
Protein), ECP (Eosinophil Cationic Proteln)

p—— g~




neutrophil 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
appl i cant of the present application in Taiwan

I nvention Patent Application No. 92113393 (publication
No. 200425900, published on Decenber 1, 2004)
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HO O Preferably, the pharnmaceuti cal
conposition conprises 0.1-60% of the | anostane (1) or
a pharmaceutically acceptable salt thereof by weight

of the conposition. The pharnmaceuti cal conposition
for treating an allergy of the present invention in
general can be admnistered to the patient orally in
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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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b) concentrating the resulting liquid extract from
step a); c¢) introducing the resulting concentrated
substance fromstep b) into a silica gel colum; d)
eluting the silica gel colum with an eluent having a
| ow polarity, and collecting the resulting eluate; and
e) concentrating the eluate to faun a concentrated

el uat e. Preferably, the concentrat ed eluate from
step e) has a chromat ogr POC
0.1 in accordance with a thin er chromat ogr aphy,
which is devel oped by a m xed § ent of
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excipient or carrier. BES S OF EMBODYI NG THE

arthitEENMIGN preferably, said allergy is allergic asthma.

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




In the follow ng experinents conducted herein the mce
were induced to becone allergic by using oval bum n
(OVA) as an allergen, and the mce were confirned
suffering the induced asthma fromthe appearance of
OVE-specific IgE antibody in the mce. Mce in
different groups were fed with a Poria extract or pure
| anost ane conpound during the experinental period, and
each nouse was subjected to an airway

hyperresponsi veness test after one-npnth feeding, from
whi ch an inportant index reflecting flhe severe degree
of the asthma of the ddGKHSMas det er g ned. The

(BALF) of the mce as tg particul arly
eosi nophil's and neutr gf : gediMlécted. Further, a
chenoattractant fa | was an i nportant
observation fact esedt invention for
observi ng wheter oYz etlon of cytoki nes changed
dramatically. |The op at izons of the above-nenti oned

t hree pharnac-loglcr i nfl ammat ory subst ances,

ai rway ghess, inflammatory cells and
chenoattr ant ta (Eotaxin), reveal that the
Poria extract &ndc I'anostane conpounds are an Fxcellent
medi ci ne for the prophylaxis and treatnent of ast hma.
An extract of Poria for enhancing nutrient uptake by
mamal s (for exanple, humans) disclosed in the present
i nvention can be prepared by a procesgjsimlar to that
di scl osed in the afore gﬂjﬁﬁlman I nvgption Patent
Publ i cati on No. 200425 tes

or
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made of | ograns of the China-grown Poria cocos
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95% al cohol for 24 hours. The mxture was filtered to

cagthealispaased inetharol, waterrasdhelike waisciblke selvertdandd
filtered for another three £ycles. The filtrates were
conmbi ned and concentrated to bring about a dried
extract in anount of 265.2 grans. The dry extract was
undergone a distribution extraction wth a two-phase
extraction agent (n-hexane : 95% nethanol = 1:1), and
t he net hanol | ayer was renoved therefrom which is
then concentrated to obtain a dry solid in an anmount
of 246.9 granms. A separation of the dry solid was



The PCM portion was further separated by neans of an
el uent of dichl oronet hane nmethanol = 96.5:3.5 and the
same silica gel colum to obtain purified |Ianostane
conponents of K1 (K1-1 and K1-2), K2 (K2-1 and K2-2),
K3, K4, Kda, K4b, K5, K6a and K6b. Further details of
the separation steps and identification analysis data
en in resai.d Tai | nventi on Pat ent
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Preferably, said Poria extract is prepared by a method comprising the
following steps:

a) extracting metabolites, fermentation products or sclerotium of Poria cocos
(Schw) Wolf by water, methanol, ethanol, or a mixed solvent thereof;

b) concentrating the resulting liquid extract from step a);

¢) introducing the resulting concentrated substance from step b) into a silica
gel column;

d) eluting the silica gel column with an eluent having a low polarity, and
collecting the resulting eluate; and

e) concentrating 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;



K6bK5 The amounts of the | anostane conmpounds K1 to
K6b separated fromthe PCM portion are listed in the
tabl e bel ow. The PCM portion contains approximately 15
wt % of the | anostane conpounds K1 to K6b. Kl K2 K3 K4
Kda K4b K5 K6a K6b 3.0 g 62g
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 c).

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

-7-



1.93 g 0.55g 66 ng 86.8 ng 47.6 ng 21.4 ng 90.7 ny
Exanpl e 2: 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 NaOH solution, followed by stirring the resulting
solution for 3 hours. A centrifugation machi ne was
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The two resulting |iquids were conbined, and then

vaduuexteant of for &t £t enbancing nutricn uptakedyy rgmamals gfat,
foll owed by .the adjustnment of pH val ue t H 6.5
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r . . a .
PRSI U SRR A SRR R R Brvon b
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sprayed dry with 8 L of water, which yielded -11- 380

Wopl Divithdhel eonveMtiomahextiastionhacthodd ¢o obkesn exrudecedhct,
three times by using 4 L of alcaohol, and the . .
ScpRFating the sruds GHiFash By ebF e HBCIINa 1w ot drasgionet
result, in,238.9 f,.al,cohol..extract, T 8. f, .
1 VAR et o8 iGRABREL | fRlnpnbl 88353 afe e
pASHRPHAC &Y of §i& oldriosBR! (K3l LEntP ORI Horbm@R&hd N@Bthanol
was “subj ect to HPLC separation, which gave 185.93 ny
o090 K20, &l B4109), ofhefSin the l8dstamediadtbn ianidtettealbyry thih
K1 per gram of the extract. In other words, each gram
lager ¢hremasegraphy havingmrelsemaiegpphizaales Rignet less than 0.1

. | anost ane ¢ unds. . .
in accordance, when 118 geveloped 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%
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Exanple 3: Experinents of treating the asthmatic mce
wWith Poria extract or pure | anostane conpounds I n
this exanple the nmice were induced to becone allergic
by using oval bumin (OVA) as an allergen, and the mce
were confirmed suffering the induced asthnma fromthe
appear ance of OVE-speci f| c IgE anti body in the mce.
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2K3); and ‘the control drug group” (Pred). Each nouse in

dithlerdmethtne nineghangd =096.3 BCEand dupsaree gilice gzetladlluynn to
0. 0372 rrg of the ethanol extract PCE prlggared in

obiziamrdics! lenestaye compeneria At Kol del leand Kbd ke Ki2nb and

t ge 0 074 CE_ ..
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and 1K3 received daily 0.0087 ng of K, K2 and K3,
respectively. 2K1, 2K2, and 2K3 nean mce werer fed
with two tinmes of the dosage of K, K2 and K3 (0.0174
nmg) in conparison with theglKl, 1K2 and 1K3 groups.
Each nmouse of the Pred group had been adm ni strated
with 0.1 ng of Prednisol one per day for 5 continuous
days before the nouse was sacrificed. Above PCE, K I
K2, K3 and Predni sol one conpounds were di ssol ved by
95% et hanol firstly, and finally in Phosphate Buffer
Sol ution (PBS). Each nouse was adm nistered 0.4 nL of
total volune each tinme by gavage. (4) Airway



As all groups of mce had finished of AHR anal ysis,
they were sacrificed on next day. The lung was

i mredi ately | avaged via the trachea cannula (18 GA,
angiocath, B.D.) with 1 m of Hank's bal anced salt

sol ution (HBSS, SH30016.01, Hyclone, USA), which
contained 2% fetal bovine serum (FBS) and 2 nM

2Na- EDTA f .hree times. About 3 m of BALF. e

sieBf P idiptTipalion ARebsBoita CHibhe srerkin Be alremaii o W aed
I@‘gﬁéggq’*mﬁﬂl 24108 Né)agopgzéﬂl ected supernatants of

wer e store at eimning the | evel s of
CytTHel df8fesaithik 1 36 KBhc@nfolrttsithveahé el @dinBAfucnwree
conmbi ned and centrifuged under the sanme conditions as
the first collected BALF. The cells obtained by
decant i HOO®Bg superndtant was hit slighHOQOCH separatle
them to whi chyfhe~€elTs0obtained fromthe firgt
centrlfugatlon wer e added. The total cel
" Q.50 CM 10, wherein tg

s 7 e the cells
1 experiments carried out : . 200 pl of
1 zsUSpensi on per nouse was2cen '|éuoed at 500 rpm
of: flour minutes, and a slide wa pr€pared, on which
the cell suspension was dried in the air. The cells
K1-1: \mr:eOﬂ(a@H@tﬂpM}tylmMamcS st aikl QoRyts OCQCHY (acngudnitity)
Delta, 232, Japan). The cells were observed with a

K2-1: ﬁzm@&ﬁp@l%@lﬁ]ﬁp@é BX41TF (delpippadymispsini t h an
oi | inmersion | ens under nificati
Two hundreds of |eukocytes 3%%2 gg n@ghn2&a%%%W”§tY e,
whi ch includes four differe Q&ﬂ@
neutrophil, |ynphocyte and 3%6%%%%@Fm$%§0exp ri ment
results were presentpd as percentage of specific
sub- popgybaic on of phocyt es based oHCKKEHte,J
cells. (6) Eo-aX|

| evel in_bronthoal veol ar | avage was
pi-t@Ha kit sold undg

Supernatants were then

d -o t he ELI SA pl ates, “whi o rg_- 15- kept at

R 00 mperatures for two hours, folléwed by adding
bi ot| fbonjugated Abs. After two nore hours at room

K3: Ry eﬁ?f%gts;i}r N D con) paated HRP wgs, thenpdded and

. et zi di ne (TW B) as,; . .
K4&I%bﬁg$ ng, bLgﬁthe mavelengtﬁyqég%%gagﬂ%gggﬁégégp d at
K6a: RP46P1,wRvel @Ot h. The concem4miR,en-PeOCK AR ated

by i nterpol ati on based on the standard val ues. (7)

Bi ol ogi cal statistical analysis: Al data were
presented as nean + SD. All analysis for statistically
significant differences was perforned with Student's t
test as conpared with treatnment to the As group. P

val ues <0.05 were considered significant. Table 1

Ef fects of extract and constituents of Poria cocos on
ai rway hyperresponsiveness (AHR) in mce sensitized
with OVA
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(Penh%y Li ethacholine (ng/nL) 25 50 G oup As
14.2+8.4 18.4+48.5

K6b K5

The amounts of the lanostane compounds K1 to K6b separated from the
PCM portion are listed in the table below. The PCM portion contains
approximately 15 wt% of the lanostane compounds K1 to Kéb.

K1 K2 K3 K4 K4a K4b [K5 Kéa K6b
30g [62g [1.93g (0.55g |66 mg |86.8 mg47.6 mg|21.4 mg|90.7 mg

Example 2:
100 kg of Poria was boiled with 800 kg of water for 3 hours, then left for

cooling to 50° C and a pH value thereof was adjusted to pH 11 by using a 5N
NaOH solution, followed by stirring the resulting solution for 3 hours. A
centrifugation machine was used to separate the liquid from the solid,

followed by adding another 800 kg of water to the separated solid. The
aforesaid procedures were repeated, including adjusting pH value with NaOH
to pH 11, stirring, and removing the solid by centrifugation. The two resulting
liquids were combined, and then vacuum concentrated to a solution of 100 kg
at 50° C, followed by the adjustment of pH value to pH 6.5 by using 3N HCI
so as to produce a precipitate. Said precipitate was separated from the solution,
subsequently rinsed with 40 L H,0O, and centrifuged in order to recover the

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



Pred 10.4+5.1 13.0+5.4 1PCE 12.5+45.5 17.6+6.6 2PCE
13.6+10.2 21.1+14.8 1K1 6.9+3.3 9.3+4.2* 21(1 13.5+45.7

380 g of powder. Afterwards, the powder was extracted three times by using 4
L of alcohol, and the extraction solutions were combined and concentrated to
result in 238.9 g of alcohol extract. The 238.9 g of alcohol extract was
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
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20.1+14.4 11(2 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

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);,
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 (IPCE). 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. 2K1, 2K2, and 2K 3 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
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*p<0.05 Table 2 Effects of extract and constituents
of Poria cocos on percentage of subpopul ati on of

i mune cells in BALF of OVA-sensitized mce Goup
Monocyt e Lynphocyte Neutrophil Eosi nophil As

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 29"
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 0, Buxco) in the system. The
relative increase ratio of Penh was calculated as Penh% =

Penhpehacholine/ P€Nhpps, Wherein Penhpemacholine 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,
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19.1+7.9 64.7+12.2 0.6+0.6 15.7+8.3 Pred 13.3+7.8
76.4+49.3* 0.8+40.8 9.4+2.5 1PCE 16.5+6.5 69. 4+12.9
0.1+0.2* 15.1+48.0

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 3x10° 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
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2PCE 14.2+7.7 74.7+12.5 0.1+0.2* 11.0+5.8 1K1 15.1+6.6
72.1+10.5 0+0* 12.9+6.3 2K1 18. 5+10.7 67.6+18. 8
1. 0+0. 4*

- 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) 5 50
Group
As 14.2+8.4 18.4+8.5
Pred 10.4£5.1 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 9.3+4.2%
2K1 13.54£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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13.949.0 1K2 31.0+46.6 57.9+47.2 0.4+0.8 10.6+43.2 2K2
35.7+7.5 50.4+48.2 0.6+0.5 13.4+3.8 1K3 38. 2+8. 7
49.8+12.8

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 9.442.5
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
1K1 15.1+6.6 72.1£10.5 0+0* 12.94+6.3
2K1 18.5+10.7 67.6+£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
1K3 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 BALF 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
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0.8+0.9 11.3+47.0 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 BALF of
OVA-sensitized mce Goup Eotaxin (pg/ni)

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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As 34.1+9.3 Pred 31.1+6.8 1PCE 20.9+6. 4* 2PCE
27.1+11.1 1K1 19.6+8.8* 2K1 21.5+5.8* 11(2 22.1+13.1

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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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 val ue of
AHR al so i ncreases anong groups. The 2K2 group - 17-
shows the | owest AHR val ues as conpared to the As
group, and the 1K1, the 2K2, and the 1K3 groups al so
ave significantly lower values of AHR in conparison
Clg18: t he As group upon higher stimulation of
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preventivel/therapeutic effects on asthma. The Pred

digpislep I AGMENMSNer val ues of AHR but not statistically
significant to the As group. Therefore, the extract
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i nvention are nore advant ageoug i

preventive/therapeutic ef or@asthna in term of
the contraction of airway afthma, in
conparison with the pgpul t herapeutic

M
wherein R, is either H or CHj; R, is OCOCH;3, =0 or OH; R3 is H or OH; Ry
is -C(=CH,)-C(CHjs),R,, in which R, is H or OH, or -CH=C(CHj3)-R,, in
which Ry, is CH; or CH,OH; Rsis H or OH; and Rg is CH; or CH,OH.

2. The use as defined in claim 1, wherein said disease induced from

immune disorder is an allergy.

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

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

5. The use as defined in claim 1, wherein the lanostane (I) is
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2. It can be seen fromthe results shown in Table 2
that the As group has the hi ghest percentage and the
Pred group has the | owest percentage of eosinophil in
BALF of OVA-sensitized mice but without statistica
significance. However, the percentage of |ynphocyte in’
the Pred group is significantly higher than that of
the As group. In spite of that, m ce which have been
adm ni stered with 1PCE, 2PCE, 1K1, and 2K1 show
significantly |ower percengﬁ%ge of neut oph|I in the
BALF in conparison with th G, esul ts

attenuate the infiltration of_i} nngéory cells
sustained in the lung tissy ‘ Hihe active
phase of asthma initiation here are many
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i nflammation. In thi q we anal yzed the |evels
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cells. Secreted Eotaxih can trigger the eosinophils or
Th2 cells to airway bronchia (Rankin et al., Eotaxin
and eosinophil recruitment: inplication for human

di sease. Mol Med Today 6:20-27.(2000)). It can be seen
fromdata in Table 3 that m ce whichjlhave been
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d ai ns: 1. Use of a | anostane having the foll ow ng
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Eot axi n. There
the prese j

=Obr O+ 123 is H
n which Rais H or
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is Hor COH and oE'CHQCH. 2. The use as
defined in cI.|n11 wher gi n-sai d di sease i nduced from
i mmune di sqr Iergy. 3. The use as

defined i nQlai nF2, > whiérei n said allergy is allergic
rhinitis, aIIerichﬂonJunct|V|t|s al l ergic asthma,
atopic dermatitis, gullet allergy, atopic eczenm, or
rheunatoi d arthritis. 4. The use as defined in
claim3, wherein said allergy is allergic asthma.

5. The use as defined in chai.m 1, wherein the

| anostane (1) is



HO or 6. The use as defined in claim1, wherein
sai d nedi cament contains 0.1-60 w % of the | anost ane
(1) or a pharnmaceutically acceptable salt thereof

7. The use as defined in claim1, wherein said

medi canent is for oral admnistration. 8. The use as
defined in claim1, vvherein the mammal is a hurmn

T&S‘F lﬁssg agésgﬂ% iy aépqalgltw elpﬁ@@ iﬁ%rr?qm cepltams
ijlO 8f &1 8 85?5n61 {}gg{ gﬁ;ﬁ?gﬁ%;eu chll? éc?é@tgfm: st thdt€of,

eing s EVO
secol anost ane 10. The use as defined in claim?9,
wherein said Poria extract is prepared by a nethod
coffpilhsiusg as Hefihed irvlaig 15 dpsein sajd medicaotantgs for oral
nmet abolites, fernentation products or sclerotium of
ad@iIgradiibs (Schw) Wl f by water, methanol, ethanol ,
or a m xed sol vent thereof;

8. The use as defined in claim 1, wherein the mammal is a human.

9. The use as defined in claim 1, wherein a Poria extract is used as said
active ingredient, which comprises 1-60% of the lanostane (I) by weight of

the extract, and being substantially devoid of secolanostane.

10. The use as defined in claim 9, wherein said Poria extract is prepared
by a method comprising the following steps:
a) extracting metabolites, fermentation products or sclerotium of Poria cocos
(Schw) Wolf by water, methanol, ethanol, or a mixed solvent thereof;
b) concentrating the resulting liquid extract from step a);
¢) introducing the resulting concentrated substance from step b) into a silica

gel column;

d) eluting the silica gel column with an eluent having a low polarity, and
collecting the resulting eluate; and

e) concentrating the eluate to form a concentrated eluate.

11. The use as defined in claim 10, wherein 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.
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b) concentrating the resulting liquid extract from
step a); c¢) introducing the resulting concentrated
substance fromstep b) into a silica gel colum; d)
eluting the silica gel colum with an eluent having a
| ow polarity, and collecting the resulting eluate; and
e) concentrating the eluate to foiin a concentrated

el uat e. 11. The use as defined in claim 10,
wherein the concentrated eluate fromstep e) has a
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and i odi ne vapor. 12. The use as defined in claim

10, wherein the_extraction_ in step a) is carr.ied out
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substance resulted fromstep b) is further extracted
with a two-phase solvent containing nethanol and
n- héxEheusmasadefbradist claisns B2 oo 13f whetein theneaniegntated

| ayer is se ated fromthe two-phase.sol vent
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r . . a
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eluent in step d) is a mxed solvent containing
methanbblayeeishamecainatedso fiamola doncentvaskuwbiahi is used apadéeed
96. 5; 3. 5. 16, The use as defined in claim?9,
tofhe stice gehralumgh isteR©S-act conpri ses 5-35% of the
| anostane (1). 17. The use as defined in claim?9,
wherein the | anostane (1) is
15. The use as defined in claim 10, wherein the low polarity eluent in

step d) is a mixed solvent containing dichloromethane and methanol in a

volumetric ratio 0f 96.5:3.5.

16. The use as defined in claim 9, wherein said Poria extract comprises

5-35% of the lanostane (I).

17. The use as defined in claim 9, wherein the lanostane (I) is
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