PHARVACEUTI CAL COWVPCSI TI ON AND PORI A EXTRACT USEFUL FOR ENHANCI NG
ABSORPTI ON OF NUTRI ENTS FI ELD OF THE | NVENTI ON 5The present invention
relates to a novel use of |anostane conpounds in enhanci ng uptake of
nutrients, and nore particularly to a pharnmaceutical conposition for
enhanci ng uptake of nutrients conprising a | anostane conpound as a potent
conponent. 10DESCRI PTI ON OF PRI OR ART The applicant of the present
application in Taiwan I nvention Patent application No. 92113393
(Publication No. 200425900, published 1 Decenber 2004) discloses a

phar maceuti cal conposition useful in enhancing i munity of human body. The
conposition contains potent conponents of |anostane 15 conpounds. A Poria

extract for enhangd i j ' i%dql ich
contai ns 5-60% o;ﬁtl‘&hg %@??ﬂ%ﬂfg%géﬁﬁﬁeﬁb&@i@@o&?% ex Srac fand IS
substantially devoi d of BORANIHANCING ABYGRERIONIOF NUTRIENTSIed from
netabolite, sclerotium or fernentation product of Poria cocos (Schw) Wl f
General | y speaking, the uptake of nutrients is vital in keeping the human
body 20 heal thy and vi gorous. THAELDOOPAHE INNENEI@Y nutrients in the

astrointestinal tract allows the nutrients to be utilized by a variety of
cells in the Human BEQYESHhIRATGRE FHEa0 POHY PoMdaRIERe FoTPEmiSd ¢ hy

human body. For eaithlge up@kelcds futiidryts, Déndt m@ns frartdamirly Nioo a ApiRrhadedasi ne
tri phosphate) by human cg)lgl s,and the cells then utili ze ATP to carry out
normal functi onsCoSPONPRY fRx ephaysing uPeke i WrgrEompgising @ lpnpstanscqmpopnd oy g
transm ssion, angd agltenbdsnpohetkel etal nuscles. Therefore, the search for
any substances or nethods for enhanci ng uptake of nutrients has becone an

i mportant issue for researchers in the related fields and also for ordinary

peopl e alike.;p SUMVARY OF THE IDB&dNIPRNON ORAPRIORBS T OD) ective of the
present invention is to provide a novel use of |anostane conpounds in

enhanci ng upt ake ofTh§@pplicanitcf the present applicetiery in Jpiwap dpvgiBFPaieRe pr esent

invention is to dSkcakigN Rl SHNe30NPMBHRN AR, 2004098b0pubeianatitemsldi ti ves for
enhanci ng uptake of nutrients. Anot her obj ective of the present

invention is to 3PHdigrdosgs prharnecedtival compogibpmpessiul ingmbinsingd MRWALY Plg upt ake

of nutrients Confinlsh b dnt AHARLABE SRR EnBnBfl SinctAfPONENT.  The
"phar maceuti cal corarlpos?}{i on” descri Cbed her eitn ré?’grs notnoonly to

concocti ons dénfamppengstd Ppiie exteart feenhanedg immaniy pf husepn body tslise 10 i ncl udes
triti | t kL4 tritl t
nutritiona S“p%@\;}@é& %%h%&f@ﬁ?&%b‘%%?theTeﬂ%st%}ﬁéac{og%bgr@lg%%%l Gt ary

conposi ti ons conprise’not only nutrients, bu ostane conpound as
a pot ent conponentradtend srsobstaniially depoidloé segblamstané.e ritlhs. extract & qbkeaneddiveut i cal

conposition cap afey] f trients of g%w (for
exanpl e, a hunaﬂ?%tgbv?/ﬁ{ec%é?%g&rr%rrl’irz)ggeglgglﬁlﬁgm un gte%f{g)(r:l icecé’sf‘%rhq? enhanci ng
nutrition uptake ofGeaclainemhiing theayitakg of meriénd is eiselrig kedpmgitisatiunfaobodyl a (1)

=5 a0 Sl 0SS Bl SR T el oS AL Rt
or - CH=C( CH3) - RaJlowsithamutientito besutilized by a variety of cells in the human body, which

builds a strong foundation for a healthy human body. For example, glucose may be

transformed into ATP (adenosine triphosphate) by human cells, and the cells then

utilize ATP to carry out normal functions of tissue organs, such as beatings of the

25 heart, neural transmission, and actions of skeletal muscles. Therefore, the search
for any substances or methods for enhancing uptake of nutrients has become an
important issue for researchers in the related fields and also for ordinary people

alike.



20 CH3 or CH2O0H, RS is Hor OH and R6 is CH3 or CH2OH, or a
pharmaceutically acceptable salt thereof. Preferably, the | anostane having
the following chemcal fornmula (1) is or Preferably, the

phar maceuti cal conposition conprises 0.1-20 weight % of the | anostane (1)
or a pharmaceutically acceptable salt thereof. S5Preferably, the

phar maceuti cal conposition is orally adm nistered. Preferably, the
pharmaceutical conposition conprises a Poria extract as a source of the

| anostane (1), said Poria extract conprising 1-60 wei ght % of the | anostane
(I'), and being substantially devoid of secol anost ane. Preferably,
said Poria extract is prepared by a nethod conprising the 10 foll ow ng
steps: a) extracting netaboli f i ts or sclerotium of
Poria cocos (Schw) Wl f by wat ﬁSmWéﬁhgﬁgh?ﬁg$ﬁgﬁ%fﬂﬂgr a m xed sol vent
thereof; Db) concenApaibfydbiditvd 63hd predet ihveitiots @xproat a hoMusihbep a);

c) introducing the resultin% concentrated substance fromstep b) into a
silica gel 15 col¥ifygne cempaungs infghancedpiakedf ngientso] unm with an el uent

having a | ow pol ar i AjethetdBjcc@lel Zed fiGehtitven@mul folRE 1:8bdAeRompaiids &)
concentrating the eluate from st eF d). Preferably, the concentrated el uate
obt ai ned from>t g’ﬁdéﬁbel’fé@g%adfﬁ“’@ﬁ B FRteBgPapHE o BYeNS-Rf | not |ess than 0.1

in accordance W th AncghdriobRctivdi ot tHeaHQEnGiVARL OB RHNYe a Phikhlteliadevel oped
by a m xed sol vent of dichloronethane : nmethanol = 96:4 and is detected by
an ul traviol et | &HpPosiHen o5 griacing ppiakef apirignts eopeprisingadangsipe fOPESERp a) s
carried out by US J\hAPAngIoR&ROThe “phara&ulRBnposiiBf GtAitRa hieRm kSt ep a)
conpri ses extracting nmetabolites, fernentation products or sclerotium of
Poria cocos ( Schiftong|te cangodsions cendormincep litezd eicargngs theree, bw further r esul ti ng
extraction agieousgRlniiBha 4Bsditmed A PEERfrioraPsudplihentdr§ COVEr | Ng
the basi c aqueous goLJ&ioh;aag%%ﬁa ény%%ﬁﬁgﬁgsiﬁe é%@%aégggougnsglution
until a pH val uecantpepiigts domprise/nat only spimentshueadsopi lanestane cemprrad by t he
precipitate; extpacti WelB i anol ; and recovering a
liquid extract. b B?ggéggg@9§8%ﬁ%ﬁ%%ﬁ%%%{Qgﬁég'substance resulted from
step b) is further &rbarmetegticaicothpaitioncaphieséeohceneptdenf annergob% v/ v
met hanol aqueousmﬁﬂlnglt('f(g%xample, a human), which comprises an amount effective for

15 enhancing nutrition uptake of a lanostane having the following chemical formula

(I) as an active ingredient:

R,00C

Rs M
wherein R, is either H or CHj; R, is OCOCHj;, =0 or OH; R; is H or OH; R, is
-C(=CH,)-C(CH3),R,, in which R, is H or OH, or -CH=C(CHj3)-R,, in which Ry, is
20 CHj; or CH,OH; Rsis H or OH; and R¢ is CH; or CH,OH, or a pharmaceutically
acceptable salt thereof.

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



10 and n-hexane in a volunetric ratio of 1:1, a nethanol |ayer is separated
fromthe two-phase solvent extraction m xture, and the nethanol |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 mxed solvent containing dichloronethane and nmethanol in a volunetric
ratio of 96.5:3.5. 15Preferably, said Poria extract conprises 5-35 weight %
of the lanostane (1). Preferably, the conposition of the present invention
further conprises a nutrient, for exanples glucose, an amno acid, a
vitamn, or a conbination thereof In the present invention, the

| anost ane having the fornula (1) or a pharnaceutically acceptable salt
thereof, or the aforesaid Poria extract for use in 20 enhanci ng upt ake of
nutrients as an active i ngredient may be applied in flollow ng
circunstances: (1) For elevating the nutHPPCong of el derly people;

with the aging process, the uptake of nu
consequence, which causes malnutritiongi
active ingredient may hel p boost the
people. (2) For strengthening feeb
process, sonme children are _inheres gaker than average and cannot be
boosted in physique by incPE£ZPHAg pdtsjtional suppl enents al one, thus uses
of the active ingredient may help stfengthen the nutritionally

di sadvant aged children. (3) For people who are under constant stress or who
often stay up late to wor k; these people often suffer from
gastrointestinal problens due to disorders caused by stress, and one of the
gastrointestinal problens is nalabsorpgyber synd one' which can lead to
other problems like fatigue and | ow energy, tgfus uSes i
i ngredient may help alleviate such probl eng
and office workers who need to spend
great workl oads and need to take nu riL :
who work or | abor excessively neethlo Shend
the formof ATP), and has to reg dhecgy frequently; since energy is
mai nly derived from glucose in body, an acceleration in the
repl eni shnment of gl ucose 1MH®ronyp es the production of energy, thus uses of
the active ingredient would be 4nzdifective nethod for repl eni shing gl ucose
for athletes, |aborers, and workers seeking to boost self performance. (5)
For physically weak patients who have under gone surgeries or cancer
treatnments (chenotherapy or radiation therapy), and urgently require
nutritional supplenents (including am no acids, glucose, and 15 vitam ns);

i ntake of the active ingredient may hdd he pat i.eT ecuper at e qui ckly.
(6) For people afflicted with viral diarrheg; en often becone
susceptible to influenza and diarrhea es y. o al infections (such as

i nfection of rotavirus) during seasofal ds, and in severe cases,

i A electrolytes nutrients and
jredi ent of the present invention
(which elimnates viruses) and may
the active ingredient may all ow
wat er to be absorbed al ong Wit th¢ upt ake of nutrients (which alters the
osnotic pressdre) and enter the human body, subsequently 9rotect the
afflicted children fromfurther life-threatening diarrhea. 25 In sum the
active ingredient of the present invention nay be used as nutritional
suppl ements and added into m |k powders, beverages, and foods; the active
i ngredi ent of the present invention nmay al so be applied for nedical
pur poses and used as a nedicine in adm xture of a pharmaceutically
acceptable carrier or diluent for the active ingredient in the form of
tabl ets, capsul es, granular dosage, |iquid dosage, and injection dosage.

BRI EF DESCRI PTI ON OF DRAW NGS 5Figs. | to 3 are plots that illustrate the
effects the | anostane conpounds K2, K3, and K4 of the present invention
have on the uptake of gl ucose by |ntest|nér cells (Caco-2). Figs. 4 to 7
are plots that show the effects the | anostane conpounds K I, K2, K3, and K4
of the present invention have on the uptake of arginine by i ntesti nal

leDeriorates as a

erly people; uses of the
-tTonal status of elderly

efA; during the devel opnenta

4t hl etes, | aborers, 5

A

bpl emrent s frequently; people
arge anmount of energy (in

result in death; since the ac
have been known to be inmmunit
enhance upt ake of nutrient



10 cells (Caco-2). Figs. 8 to 10 are plots that show the effects the

| anost ane conpounds K1, K3, and K4 of the present invention have on the
upt ake of tryptophan by intestinal cells (Caco-2). Figs. 11 to 14 are plots
that illustrate the effects the | anostane conpounds K1, 15 K2, K3, and K4
of the present invention have on the uptake of folic acid by intestinal
cells (Caco-2). BEST MODES FOR EMBODYI NG THE | NVENTI ON Modern bi ochem stry
has reveal ed that hunmans can obtain a variety of 20 nutrients from foods,
in which nutrients mainly needed for generating energy or maintaining
cellular metabolic activities include glucose, am no acids, and vitam ns.
However, these nutrients cannot freely enter and exit human tissues or
cells, but are instead strictly regulated by different mechani sns. The
phenonenon differs fromsituations in which chemcgls (such as nedi ci nes)
are absorbed into 25 the human body, vheegin the chemicals enter and exit
the human body via diffusion on the basis of coricentyati on difference. But

carried in and out by specific carrie he®8¥H channel s | ocated on the
cell menmbrane. A case in study is pyoyided ow, in which the process of
gl ucose absorption in human inte :described. Firstly, the carrier
proteins in the intestine are i th sodi umions, which allow the
carrier proteins to be altggﬁ al 1y, subsequently openi ng up the
portion for conbining gluc Fﬁo | ective conbination of glucose and
sodiumions with the carrier prétéins |ead to norphol ogi cal changes of the
carrier proteins, 5 such that glucose and sodiumions may enter a cel

consequently (facing cell interior). Sodiumion is the first to detach and
enter the cell, whigBrerpBHS®S pAlHEQMRcABSmPdIRIoh BHARLRES @Wzb'w%fghp%cﬁf%d? to
becone unstable. Lastly, glucose al so detaches and enters the cell, and the

carrier protein h@%ayeGeQWWaHPaC@F%B%éCCQMQPl%%ﬁWQ%n then returns to the
original orientati qﬁ}efewﬁlycdﬂe Pﬁaﬁﬁﬁcetuﬁ@al tothstdoR & orMiemifiger@gOUNt 10 of
glucose in the cell accumulates to a certain Ievel, another type of carrier
protein is used to Refeeshlygthehrsmaseytieat cempdsition aerapsisenaPordetHBCEASE ent er

bl ood vessel s vi g r r protein
R S A U
line derived frolndstanaf).cod being substentially ldevordpisecoldossingr act eri stic of this
cell Iine is that ﬁgﬂ nto cel

nonol ayers havi ng g%}:égf“lb lsq?Pr;(t;rﬁg%w? &?Jt [Ilg]rép nﬁ{taq?ér%@dg%oﬂl 4 19?}1150,[ After two
to three weekid dbﬂcemgswmitlvatlon the Caco2 cells will divide into brush
borders and tigh hehigh. hydr o hsequent |y
formng cell m)ng egét%e}géé ?’ﬁtﬁ?c\més feﬁ‘fl T(tl and’ du%(t?ov&C%gér%%?]c%ﬁIﬁéj\rhascﬂ St ances t o
pass through 20(EhmwxW%wawm@famﬂmsdcﬂhamsbrmgmmﬂsMhauﬂn&mﬂ cells have a
val ue of electri reS|st?We ﬁlnﬁlaﬁ tﬁ Egﬁ intestinal tract, which is
approxi mately 3 @ymgﬁﬁmg TSHAME R TR EQESEPAE | onol ayers have al so
been proven to poYssedscicgathe ke3ultipg ectrebmﬁttamntsmp@ﬁﬁth BEp bpindd adli¢agiely of
nutrients, %ch includes the carrier proteins for am no acids, glucose,
and vitani ns. THEM"bre, the Caco2 cell nonol ayers are 25 often used in
researches or t rd)alusmg th‘é@ith BE cPramesit Meht KRR GI16OE polafity aHdrcoRdttigg | N
intestinal cells subsequent results are used for elucidating the
absor ption of néh?ﬁ? Eﬁg P%809 i ents by human intestinal cells, which are
readily acceptedgbmkagggg&@@hhkeﬁmﬁ%&pd}he related fields [Hldalgo U al.
Gastroenterol ogy, 1989;96: 736-749.; Artursson P. 1 Pharm Sci, 1990;

79: 476- 4821. TFreferably gharongentipied elustebiained §ivet $ersd had nese nedi ci ne are

treating par tzbcwhﬁfntayogltﬁﬁw Vanehkf, %QEbs ue.tn(t)elrlhséc&%ﬁteewm%ﬁ&emmhxy@ge or
patients weakened by illnesses or diseases (such as cancers), the

practitioners usHEmosipby.ptidns deyplaped by ﬁemeéuswéentpééwhlﬁw@man@ or
treating the abqygri¥ert bQR&RH RALIERE By arﬁﬁlghﬂaeltlgmp and iodine.



5 return these people to good health. However, the ways the potent Chinese
nmedi ci nes i nprove one's health are not well known; it nay be that the
medi ci nes are effective because they possess essential nutrients, or the
medi ci nes are effective for enhancing uptake of nutrients, or the nedicines
may enhance personal health through the aforesaid two aspects. If the
uptake of nutrients is 10 enhanced via pronoting nechani sns of absorption,
it is still not clear which of the conponents are effective for affecting
the carrier proteins, and relevant scientific evidence has not been found
so far. Therefore, it has been proposed to use the aforesaid Caco2 cells
for testing uptake of nutrients, so as to find out the effects of potent
extracts of Chinese nes and/or nt conpaonent.s se IS
medi ci nes for enhangnﬁﬁhﬁﬂpaﬁ@“ﬁ?thFEW€§P§m“ﬂ% b?ﬁ@“%ﬁ%@ﬁ 8?§of t he

present invention iBreRebBrht Bgrdcig ©ateppPtanirisédixaasiag medbglittes (gi nseng
and Astragalus) (o be tested on the Caco2 cells i cal potent
Chi nese ned|C|ne&nﬁﬁgmﬁPgﬁmﬂﬁ%W‘F §F@H“ﬁéﬁﬁac?“ﬁﬁ¥£Wk§@Hg@¥@@%E“P@ﬁnd t hat
extract of Pori aadng d lﬁﬁmmrresummumlﬁn hRb@abluabewed b pHtvale tHetdof

enhanci ng uptake, of nutrients by the Caco2 20 cells. An extract of Poria

for enhanci ng nuPrlHn?uﬁﬁﬁﬁk@eB?mﬁﬁWﬁ§P§°WF@%a@&%ﬁ%ﬁ@‘tﬂﬁﬁﬁﬁgfaﬁpgﬁlosed in
the present invegia i@ PREvalicaR@E&ds LY 1S fdphAGRE HithleMebiVerifht hat

di scl osed in Tai wan Publication No. 200425900, which i ncludes extracting
Poria cocos (SchRffCIgis: ctirachng He Preemian Ml sHrIdand sy Sme bR ds s obt ai n
a 25 crude extract p@ﬁ%rya&l& &%cam&téarsugﬁan%é;e@a&h i3 Sy IBLAR-aphy into a

| ow polarity fraction of 'l anostane (wi an el uent of "dichl oronet hane :

met hanol of 96 :exAmpctadyitha Rqphagdsodydnt 90%13@& 939h vistmethapel| agpress soleliqOni t h

el uents of dighl gfqRLARNE A vol%@@l@%’tio &1 lggme&lgnolmr 9 sépatrronyMigr €i n the

| anostane fraction is detected by a thin layer chromatography having a

chr omat ogr aphi ¢ Werrbase sRiventggiracties anthlanalﬂ the mﬂh%lﬂ&b@zﬁfd@%eemrméw it is
devel oped by a 4 Qﬁpﬁi the Rf
is less than O. o?%?c? gmggigﬁéﬁgiggggg?§§%Pﬁ§%$m§ggéra gﬁé tanes are
separ at ed from t he Frafersblyathe lofw prdaritp nlubst is stk &ds & mixet helvéranorsaining fracti on
to silica gel co el ) e| el uents used are 5
di chl or onet hane &Hﬁ&nﬁ@%%ﬁﬁ@Q%%ﬁB@&ggaé@ﬁﬂmg&@ﬁkc#%%%?g%lOmﬁng exanpl es are
provi ded for Idescr |Itrﬁﬁagtblymaiqii’cemuawwmpﬁdesﬁ—3i5 rwefght ¥ohvd thedetaaiahas(I). but

shoul d not be used lgrefer hfn tix Ehe R0 9 %f }egent ver?tentfur hre]:}/gont IrPsn Exanpl el :
10A Pori a powder was ra of “BPKI Po ra of e ifla-grown Pot -ia cocos
(Schw) Wbl f. Thenudkag fmwxaiﬁpley\gecoeegtananﬁmnhcw, & hitdh2), d:a%%mhmmhbéredfor 24

hours. The m xture |tered.to o n resi due was
extracted and fil telwz}lf Hf%f‘F“té?]VSPﬁ‘g}e the ? émﬁ%"% the‘?-[tﬁgmfhi‘ af?aﬁ es were

conmbi ned and congnhdcadtially £cdptibikgsaithidtéof fordiid AEéteird Pait extrictdsmdain of 265. 2
grans. The dry 15 extract ﬁlunde one a distr |but|89 i 5%g1 on with a
two- phase ext¥acTPIFngdRitke PIRUHEPLAS an aghi naiedichh Py be appjigd 1 ﬂ Yhe

met hanol |ayer V@ﬁ:uﬂhaamgajl)tfia)eéletartmgnhé/ﬁunﬁibnm%ta&da%melaaﬁycledabreaisaﬂe to obtain
a dry solid in ap anount of ans. A separation of theéﬂg%?solld was

246 r
carried out by nHEREVEGYSigmEin t]‘%%{d%j& pegple drsine fihiupgriopglong it ¥h silica

gel 10-40 tines Zﬁsceg@ﬁme\@taga&frﬁtn&l&ede%raséalagsieonwﬁe&el Whigh éfs@el having a
di aneter of 70-230 nesh was made by Merck Corporation with a code of Silica

Gel 60. The col URHMYEEoRN theaddeply Peprie:fuses o ierrgtiv ingredientinpy hetplhoneidie 3 ni xed
sol vent of dlz@“'&&&[&hﬂ@éﬁ% of el'ﬁ@ﬁ;hgél')g @) $6r ﬁlen%lhéﬁﬁéqgeb'fé)éhﬂ@féh @fring

di chl oronet hane : met hanol = and pure nethanol. The eluates wer e
tested by the tHh%détvag@émewrm@s@led(em@@)mhwmév@ieﬁkeaﬁhaa|atf¢r@gp| #fet | anp
and 25 1odine vapgho WehssH floSiqud 6} Rl ndfihd 4 ROMYRD

di chl or onet hane : (xﬂﬁané = %}qua§§use as a devel %ﬁﬂ% %qwdu The

el uat es havi ng gispd ¢fdbe astivsingredienitraayi elp sieength thenwridenally disgflvantagetihe
elution carried hanol =
06: 4 rosul ted 1 roaorptyplrh BEor) $SuR B Uty b e ARTREA Ao o0

trace points in the th|n | ayer chromat ogr aphy. The resulting eluates from
the elutions carried out with the eluents of dichloronethane : nethanol =
90: 10 and pure nmethanol were conbined to-ébtain a PCWportion in anount of
168 grans.



The PCM portion was further separated by neans of an eluent of 5

di chl oronet hane : nethanol = 96.5:3.5 and the sane silica gel colum to
obtain purified | anostane conponents of Kl (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 can be seen in US2004/ 0229852 Al .
The aforesaid K1 to K6b conpounds have the follow ng structures: K1-1:
R2 = OCOCH3 (pachymc acid) K2-1: R2 = OH (turmulosic acid) Kl1-2: R2 =
OCOCH3 (trace quantity) (dehydropachym c acid) K2-2: R2 = OH (trace
gquantity) (dehydrotumul osic acid) RsR5 K3: R6= CH3, R5 = H (polyporenic
acid C) K4: R2 = a-OH, R5 = H Kd4a: R6 =-CH2OH, R5 = H( 3-epi dehydr ot unul osi c
acid) K6bK5 Th _qgounts oé t he | anost ane coqgou%%s 1 to.K6pb separated
from the PCM por t4°0h BePePerplg PHep juffet m agiiomtqsanah probiems dprdigrderson

cont ai ns appr oxi gaised by sklpssyifbodt of e ghodidDtds i@ pRHORRL WHdatsdrptiéh K6b. K1 K2
K3 K4 syndrome, which can lead to other problems like fatigue and low energy, thus uses
of the active ingredient may help alleviate such problems. (4) For athletes, laborers,
5 and office workers who need to spend large amounts of energy or handle great
workloads and need to take nutritional supplements frequently; people who work
or labor excessively need to spend a large amount of energy (in the form of ATP),
and has to replenish energy frequently; since energy is mainly derived from
glucose in the human body, an acceleration in the replenishment of glucose
10 promotes the production of energy, thus uses of the active ingredient would be an
effective method for replenishing glucose for athletes, laborers, and workers
seeking to boost self performance. (5) For physically weak patients who have
undergone surgeries or cancer treatments (chemotherapy or radiation therapy), and
urgently require nutritional supplements (including amino acids, glucose, and
15 vitamins); intake of the active ingredient may help the patients recuperate quickly.
(6) For people afflicted with viral diarrhea; children often become susceptible to
influenza and diarrhea caused by viral infections (such as infection of rotavirus)
during seasonal changes, and in severe cases, diarrhea may even cause heavy
losses of water, electrolytes, nutrients and result in death; since the active
20 ingredient of the present invention have been known to be immunity-boosting
(which eliminates viruses) and may enhance uptake of nutrients, intake of the
active ingredient may allow water to be absorbed along with the uptake of
nutrients (which alters the osmotic pressure) and enter the human body,
subsequently protect the afflicted children from further life-threatening diarrhea.
25 In sum, the active ingredient of the present invention may be used as nutritional
supplements and added into milk powders, beverages, and foods; the active
ingredient of the present invention may also be applied for medical purposes and

used as a medicine in admixture of a pharmaceutically acceptable carrier or diluent



Kda K4b K5 Ké6a K6b 3.0 g 6.2 g 1.93 g 0.55 g 66 ng 86.8 ng 47.6 ng 21.4 ny
90.7 ng 5 Exanple 2: The effects the | anostane conpounds K1, K2, K3,
and K4, and the PCM extract prepared in Exanple 1 of the present invention
on enhancing nutrient uptake were evaluated by the follow ng nethods. 10
Testing of the Cultivation of Human Caco2 Cells and Nutrient Uptake The
| anost ane conpounds or the PCM extract of the enbodi nent had been shown to
enhance uptake of nutrients such as glucose, am no acids, and vitam ns by
the Caco2 cells in tests, wherein the Caco2 cells were inocul ated on

Pol ycar bonat e Menbrane Transwel |l (r) inserts (No. 3414, Com ng | ncorporated,
15 NY, USA), and the cell culture nedia were replaced once every 2-3 days;
the Caco2 cells then divided_into nonol ayers after 14-21 days.  Afterwards,
t he trans-epit hefar e asiecpgrpdignt it ds f‘srf“af?fé%’k(tsF ERERy e Brappar dos4RsH éﬂ}"édr S was

measured by usi ngodybd, Llﬁ(pﬁjek&({n)doﬁgg (MI1lipore EVOM6; Wirld Precision
| nstrunent, Sarasota, FL, USA), when the ThER reached 300-450 11 cn®, and

t he Caco2 ceIIs have
BRIEF DESCRIPTION OF DRAWINGS

5 Figs. 1 to 3 are plots that illustrate the effects the lanostane compounds K2,
K3, and K4 of the present invention have on the uptake of glucose by intestinal
cells (Caco-2).

Figs. 4 to 7 are plots that show the effects the lanostane compounds K1, K2,
K3, and K4 of the present invention have on the uptake of arginine by intestinal

10 cells (Caco-2).

Figs. 8 to 10 are plots that show the effects the lanostane compounds K1, K3,
and K4 of the present invention have on the uptake of tryptophan by intestinal
cells (Caco-2).

Figs. 11 to 14 are plots that illustrate the effects the lanostane compounds K1,

15 K2, K3, and K4 of the present invention have on the uptake of folic acid by

intestinal cells (Caco-2).

BEST MODES FOR EMBODYING THE INVENTION
Modern biochemistry has revealed that humans can obtain a variety of
20 nutrients from foods, in which nutrients mainly needed for generating energy or
maintaining cellular metabolic activities include glucose, amino acids, and
vitamins. However, these nutrients cannot freely enter and exit human tissues or
cells, but are instead strictly regulated by different mechanisms. The phenomenon
differs from situations in which chemicals (such as medicines) are absorbed into
25 the human body, wherein the chemicals enter and exit the human body via
diffusion on the basis of concentration difference. But when nutrients are entering
and exiting cells, the nutrients must be carried in and out by specific carrier
proteins or channels located on the cell membrane. A case in study is provided

below, in which the process of glucose absorption in human intestines is described.



taken the form of divided brush border, the Caco2 cells were ready for
testing nutrient uptake. The Caco2 cell nonol ayers were cultured with cel
culture nedia having different concentrations of nutrients to be tested for
two days, wherein the used serumwas al ways fetal bovine serumthat has
been treated with 5 charcoal -dextran (CD-FBS). After two days of culturing,
the cell culture was rinsed with PBS and instead cultivated wwth a buffer
that did not contain the nutrients to be tested (for exanple, when gl ucose
absorption was being tested, buffers that did not contain glucose were
used) for 1 hour, and then the buffer was replaced with a fresh buffer
havi ng a predeterm ned concentration of particular 10 nutrients that were

radi ol abel ed, so_as to track the rate of nutrient nolecules paSSI ng t hr ough
the Caco2 cell nbEtlyaipe carierprieingiithy igsenedrgrambingd tdth Sy dRog, Which

[' 4C] D- gl ucose Ofndw fﬁ@}:th I\f@t@?ﬁyﬂﬂ YAGRESA sthurdily; dub@q8inlly Rening up the
[311] - L-trypt ophan, and folic acid. In addition, the neasurenent of

D xylitol that hBtipREs cwa'am@gawéq’%dThﬁmeIIecea? grsphinagion pf gleesogidiodifas a
mean for ensuringnt Gz‘ﬁh'tﬂltc%ﬂfelr gﬁéteiln'é 1&& td Iﬁ@rpﬁ@l%@i@al%ﬁidaemrﬂﬁé At §roEe|R%f erence:
Artursson, P., J Phann Sci, Ferraris RP, et al Am J
Physi ol , 1993,5 28%h tigp glgcesp gl wﬁarrylznmanm@wl ponsesusnilydfacing cghe human
Caco2 cells ver em'téi'f?»?)“b@&ﬁﬁ' ids (e A0S YRletach BRELES tﬁe%eﬁ'»lr}ﬁ&ﬁ EaBles ‘glu%s%' on into
conpl ete nonol ayers. 'Before actual neasurenents, the cell 20 nonol ayers
were treated W| t $ndribe relasesk agrriep plotein tesbs@meflmﬁtablﬂdadéby glucgﬁﬁdlw H@w:héful tured

with a buffer ol ? llél?g; 20 nM
Tris-HC, pH 7. 4911\63&%%&& %fé &%‘%B%‘&M n% %%%%Sév%dhout g ucose
for 1 hour, the thof fetymato thdm"lgupb@lenmebm wlagbefa@smgntsuins SYbearthd ymouapl aced
vvithafresh uf v i n wherein
2 pGi/nl of 2 D{)fgéhllj&ges fnqge & 8&1 1a?ﬁ%3§ g Séﬁa?‘%%&’%%}ﬁhgr%&m&ggﬁﬁg [Q'ﬁt%m

Radi ol abel ed Chem'useajltsalltsv olul:amaltcse;xnl\m deSA)al tdila tandherer béod vcsads @)Iaabel ed with
Car bon- 14 was cont ai ne ate. of gl.u assing

t hrough the Caco? G rItIagbn %ra%emearngt&%ayp be af%eé e(ge E%f'fglf 9 "Thgﬁ ?Zercpwas
extracted from t tiéubiomprotedsl | | ayers at specific tinme intervals to test

radi oactivity stre ththg qg y lﬂle Iue of the r dloactll\lllt strength
were then convert ed To i RAFCILP &GS n%e LR PYET SO RGBS 8P esent ed t he
gl ucose nol ecul eaqacaameuiticsfamls @eﬂl li:nfe 1sItha celsvaty autbrhaticaljyednd ripidly dividat specific
time intervals. In additi rjngthe TEER val ue aghe t&zt

si nul t aneousl y nBEEEH P @erls ?)’é‘?g arity Qypylpg g the hamap inigslipal fFaghi 4 car bon- 14

for ensuring thewh toregwedky obdelllchgivaimOde Catd2 denmﬂmﬁa@moaﬁushell as the
| evel of L-glucose radiol abeled with Carbon-14 for _gau on-specific

background val ueRCrdqisand tight waeiong ity high brdrolysis cambiting ](yIfBr"ﬁPfélc ose

transporters. ThenvabdéeSeRfhat ady FREK dndl dywPafiREGE ﬁbmem pa@nvehded into
ones representln t he concentration of glucose nol ecul es aSS|ng t hr ough

the Caco2 cel? eHyreoglayegs vangc@ﬂlle Fagpa pedlshgvest Vaéuesqﬁékptﬂp tine
interval . A grapRs\@scedimie tcbm&maauﬁmtrgétuméﬁlsc‘agﬁ%maw 300N caf. 1h over cel |
layers at different intervals of tine, and a straight |ine was obtained by
using the met hodadgitiony e Ciea? coh menglayess hap plsp beraPrey g FORASERT CHTEHr esent i ng
the average rat I NabNGe CRE85r6EInb

nonol ayers; \/\heﬁprtgﬁggc?gllq%%gﬂ nono tg;%gl?‘gé%a beéglgs %gg}tﬁgd W tﬁ nu%}fplrent s havi ng
t he af oresai d 15foreminercidatglusase, Fdevidaing. Therefonaethe GatoRgkll manelijess arest was
obt ai ned by I gggm . ri . be
tested. The a or‘gtseg{lral geocﬂ %186 ? 0%2%@%%5&%@%% %hiaﬁégsoggﬂggm% ﬁe

fol | owi ng ref er einetinaKrelsr ad The sebseqhient redultsRicausad foPlhicideiog] the atBOPEOn 54,
213-219. Anal yzi eqar ti

absorption of am&%%é%ragéilpe S ﬁﬁt%%#gl?yoklglﬁﬂgaﬁg&gsﬁcrila]tceﬁ?dl%gﬂ%a}e re% %a&%% grﬂ)gel I
nmonol ayers wer e thodetfamiliay with teweleed fieltih[Hiedigo Hudlt, Gagravediradogyont ai ni ng

di fferent concen tl _hutrie 0 ed . for days, and then
rinsed with PBS gﬁgbﬁﬁggggggﬁ?rfﬁpgdiﬁi?rﬁ" c’bﬁgp’zgﬂ’%@ﬁig‘]\ggmosi tion for
testing arginine was: 137 mM NaCl, 10 tnM Hepes pH 7.4, 0.3 mvWaH2P&4, 0.3
mv 25 K2HPO4, 5.4 mM KCl, 2.8 M Cad 2, 1 mM MySO4, and 10 | nM gl ucose;

whil e the conposition for testing tryptoplfan absorption was: 137 inM
choline chloride, 10 nM Hepes pH 7.4, 0.6 mM KH2PO4, 5.4 mM KCl. 2.8 inM
CaCl2 1 mM MgSH4, and 10 nM gl ucose) that did not contain said am no aci ds.
After 1 hour of cultivation, the am no acids (L-3H am no acid) radiol abel ed
with Hydrogen-3 were wused to observe the influence of treating the Caco2
cell nonolayers with different concentrations of nutrients had on the
absorption of amno acids. In addition to nmeasuring the TEER val ue, the
test also neasured the level of D-xylitol radiolabeled with Hydrogen-3 for



5 nonol ayers. The val ues of radioactivity strength may be converted into
ones representing the concentration of am no acid nol ecul es passing through
the Caco2 cell nonolayers to lower cell layers at a specific tine interval
A graph was drawn basing on am no acid concentrations of |ower cell |ayers
at different intervals of tinme, and a straight |ine was obtained by using
the nmethod of nunerical analysis, 10 which had a gradient representing the
average rate of am no acid nol ecul es passing through the Caco2 cel

nonol ayers; when the cell nonol ayers had. been treated with nutrients having
t he aforesaid concentration. The data for the control in this test was
obt ai ned by using the cell nonolayers not treated with nutrients to be
tested. The aforesajd nethods for neasuring.were inly based on the 15

fol | owi ng refer encej.rraﬁ’é‘ﬁn Y, When practitiongrs er&%m?%‘?l ‘B?(gg’ﬁ%%r%/%”}tﬂg pateylarlye,

Physi ol 1995, 26&eblchififref8ferlypeab2idanEdbKaddCbithataBow ikedd by illnkstecul at i ng
t he human Caco2 cells on 10-cmculture dishes, then waiti for two weeks
for the divisi on®pHyREs §SuehacGhere: the pastigiorers pyely Biehg Rl &ﬁ“etsﬁe 20

measur enents. BehRaiginafok hGviRklér tidafng e myverRifiched pRRnGElimmgver €
initially treated with nutrients of different concentratigns for two days,

and then cul t uY efFWR thesuPasple i goodmspltdy Bowpyendisoraysithsoretsat SoReseuf f er

(pH6. 0): Hank's RBahidReekhprielonSohstlith @R dotHBSEBknovwlRMa§ W8 aethe Welibin®s 14 9/ L
CaCl 2, 0.1 g/L MyC12, and 0.1 g/L MgSHA) w thout folic acid for 1 hour,

whi ch was  subseqt8FPSive EpaBredbRRaopttssps 2y gl pukisnip arikamehisiicigcea f i nal
concentration of oy ifo%ﬁlﬁné}ﬁ% Shtaklerdr Witie s, 2r BEnedleief b batan®ci d
(3,5,7,9-3Hfolic acid, 25 nCi/nmml, ARC, St. Louis, MO~ USA) radiol abel ed
wi th Hydrogen- 3 Disongldieakh theangh Areragaresaiddwo aspgers.déhe gpiake @f nuirigse&é wit h PBS
at specific tigreeinhen\al i iofNisREPKE RREPH §fnD- 2 i |,
of 0.2 N NaCOH be?o?e be?anpgmggtpge%{&g%lﬁﬁggﬁﬁgﬁog’ﬁgg?ilon. ANt xl_ed_am)unt of
the resul ted supesrponemis arf lefiectiveos affensing detcpmist pratefnsr andeelsani seigniiot ei n
concentrations, j At ' ed for
measuring the co%géﬁ}??ga?ing{nbeg?ff?utgpg%&ggﬁ %{é{raro%%gch&% {é‘g’l“g’ﬁﬁiﬁ%ﬁﬁéhi‘;’% absor bed
into and accunul gbesid fatdieeBaivoRstie upsike Theiialse sd @tte find atttestegprlsent ed
the 5 concentrat F&E&Tt%it{efc%' df%h%%éedméﬁ%éiﬁ%‘ﬂh% %{t‘enﬁ Foem 0?1'6]!“? bt &liflge of the Caco2
cel |l s havi ng equivalent protein nmass at “di Treren ecifrc time intervals.
A graph was drSawmedieipenfgr enhahang uptae ol moderse Wheattheoingentar of tak peseat  di f f er ent

time intervals, and. a straight I|.ine obt ai ned. by, usi ng the nethod of
nuneri cal anal ysfng?m\%ilscsﬁ?eﬁtg'}f 3P 16@{5’8%@?1@‘?%%?’8@8%‘? %’(]%ns%r}%gangggfa fjeu s)r ate of
folic acid nol ecuw bteseskd ongheads0o? ball; Porag a hikypibd poeaoChiaak lngdicisbdns t he cel | s
had been treated 1with nut rients havi ng t‘{]e af(gresai dc t},ce.nt rdalti OP?B The
data for the confPdPeep Fsiefli dtgs WREpCHRt R fma “B&e’iﬁ’?FWg PHE PS8R0l ayer s
not treated w thcompouh®@nh&edfarddfet @&tfetknhditthgaiptike saidrientd ByabksCicop
measuring were nainly based on the followi ng reference: Dudeja PK., et al.,
Am J Physiol astl8i ntest Liver Physi , 2001, 281(1): G54 - GB0. 15 Results

(1) The effect the REMiext sathiaToembiaRgimimamslke by nemme@ackagplé,he
upt ake of 2-deoxyglucose by the Caco2 cells is shown in Table 1. Table 1
shows that the F%‘:PW"é‘i)(‘P%Fé‘ise‘i"s“tb%Pfﬁseé‘fWé‘?f‘PP%%anftt?rPr"éﬁfféﬁ’diar?@OCFﬁé“ﬂl?f&‘ke of

2- deoxygl ucose bat B 1dBE A2 fRinl b BdatibONo I8 28®06, Qv ii83 R chiidleg€acting20 Tabl e
1. Effect the PCM extract on the\»lprgt ake of 2-deoxygl ucose_ by the Caco2

cel I's Transpor t Perigt eocenidshwhiValf with thegonygyaiogapxiraction methods to obtain a

25 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



Control 4.70.29 100.00 PCM I, 0.0334g/cc* 5.350.41 113.74 PCM,

0. 003349/ cc* 7.610.56 161.57 *The PCM extract prepared in Exanple 1 was
adj usted to have concentrations of |anostane conpounds at 0.033 Rice (PCM)
and at 0.0033 jig/cc (PCV). (2) The effects the | anostane conpounds Kl

K2, K3, and K4 prepared in 5 Exanple 1 on uptake of glucose by the Caco2
cells are shown in Table 2, and Figs. 1 to 3. Table 2 indicates that at |ow
dosages (11.IM - 0.001 pM, the | anostane conpounds K2, K3, and K4 are
effective for enhancing the uptake of glucose by the Caco2 cells. Figs. 1
and 3 show that the | anostane conpounds K2 and K4 are effective for
enhanci ng gl ucose absorption, and the absorption rate has a linear 10
relationship with tine. The |inear relationshjp_indicates that conponents

of Poria might hE\AECEMREH G Jiivdayelaredy srprsdnevsyt frdloremEhad? : i ner easi ng

related carrier Re@hRIB6:4THREIMS lRChAnANOBE AB SecoRNPR4NEGralilond08EeRDt  appear
to be effective, Kl is a prodrug of K%, and may be readily transformed into

K2 and becone ef RBeStagRare seppraied ipmpide fapestang fragfiqndyy sybipgtingghe langstaney ) o 2

Ef fects of | anostafen ﬁﬁ?ﬁ@%@ﬂ&)hﬁﬁh RS hy SluEOFBebiy tiduchR @l el | S
Conmpounds | Transport rate2PercentageEffects (NM (nnol/mn)(% Contr ol
5 dichloromethane : methanol =97 :3t0 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.

Example 1:
10 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% 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
15 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
20 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
25 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 TLC 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

10—



3.0420 0.0605 100.00 0.001 3.9220 0.0388 128.93 0.01 4.1350 0.0688
135.93 K2 0.1 3.0860 0.1104 101.45

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

5 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, K4a, K4b, K5, K6a and K6b. Further details of the separation steps and
identification analysis data can be seen in US2004/0229852 Al.

The aforesaid K1 to K6b compounds have the following structures:

K1-1: R, = OCOCHj; (pachymic acid) K1-2: R, = OCOCH; (trace quantity)
K2-1: R, = OH (tumulosic acid) (dehydropachymic acid) ‘
K2-2: R,=0OH (trace quantity)

(dehydrotumulosic acid)

HoOC,,

K3: Rg= CHj, Rs = H (polyporenic acid C) K4: R, = a-OH, Rs =H
K4a: Rg=CH,OH, Rs=H (3-epidehydrotumulosic acid)

- 11 -



1.0 2.9690 0.0974 97.60 0.001 2.6170 0.1982 86.03 0.01 3.5970 0.1285
118.24 el. K3

K6a: Rg = CH,, Rs= OH K4b: R, = p-OCOCH;, Rs = OH
HOOC,,,

HOOC,,,

HO
HO

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 K6b.

K1 K2 K3 K4 K4a K4b K5 Ké6a K6b
30g 62¢g 193g [055g |66 mg [86.8 mg|47.6 mg|21.4 mg|90.7 mg

Example 2:
The effects the lanostane compounds K1, K2, K3, and K4, and the PCM

extract prepared in Example 1 of the present invention on enhancing nutrient
uptake were evaluated by the following methods.
10 Testing of the Cultivation of Human Caco2 Cells and Nutrient Uptake
The lanostane compounds or the PCM extract of the embodiment had been
shown to enhance uptake of nutrients such as glucose, amino acids, and vitamins
by the Caco?2 cells in tests, wherein the Caco2 cells were inoculated on
Polycarbonate Membrane Transwell® inserts (No. 3414, Corning Incorporated,
15 NY, USA), and the cell culture media were replaced once every 2-3 days; the
Caco2 cells then divided into monolayers after 14-21 days. Afterwards, the
trans-epithelial electrical resistance (TEER) of the monolayers was measured by
using Millicell®-ERS (Millipore EVOM-6; World Precision Instrument, Sarasota,
KL, USA), when the TEER reached 300~450 Q cm?, and the Caco?2 cells have

-12—



0.1 3.4030 0.1794 111.87 IN 1.0 3.3490 0.1940 110.09 4' 0.001 3.7320
0.1447 122.68 4' 0.01 4.1730 0.0989 137.18 IN K4

taken the form of divided brush border, the Caco2 cells were ready for testing
nutrient uptake. The Caco2 cell monolayers were cultured with cell culture media
having different concentrations of nutrients to be tested for two days, wherein the
used serum was always fetal bovine serum that has been treated with
5 charcoal-dextran (CD-FBS). After two days of culturing, the cell culture was

rinsed with PBS and instead cultivated with a buffer that did not contain the
nutrients to be tested (for example, when glucose absorption was being tested,
buffers that did not contain glucose were used) for 1 hour, and then the buffer was
replaced with a fresh buffer having a predetermined concentration of particular

10 nutrients that were radiolabeled, so as to track the rate of nutrient molecules
passing through the Caco2 cell monolayers. The radiolabeled nutrients included
[14C]—D—glucose or [14C]-D-2-deoxyglucose, [*H]-L-arginine, [*H]-L-tryptophan,
and [3 H]-folic acid. In addition, the measurement of D-xylitol that has been
radiolabeled with Carbon-14 or Hydrogen-3 was a mean for ensuring the integrity

15 of the Caco2 cell monolayers [Reference: Artursson, P., J Pharm Sci, 1990, 79:
476-482; Ferraris RP, et al., Am J Physiol, 1993, 264: G285-G293.].
Analyzing Glucose Absorption

The human Caco2 cells were inoculated on Transwell inserts to allow for

division into complete monolayers. Before actual measurements, the cell

20 monolayers were treated with nutrients to be tested for two days, and then cultured
with a buffer (having a composition of 80 mM NaCl, 100 mM mannitol, 20 mM
Tris-HCI, pH 7.4, 3 mM K,HPO, 1 mM CaCl,, 1 mg/ml BSA) without glucose for
1 hour, the buffer at the upper cell layers was subsequently replaced with a fresh
buffer having a final concentration of 10mM gluclose, wherein 2 pCi/mL of

25 D-glucose or D-deoxyglucose (60 mCi/mmol, American Radiolabeled Chemicals,
St. Louis, MO, USA) that had been radiolabeled with Carbon-14 was contained,
such that the rate of glucose molecules passing through the Caco2 cell monolayers
may be tracked. 10uL of buffer was extracted from the lower cell layers at specific

time intervals to test radioactivity strength thereof; the values of the radioactivity

-13 -



0.1 4.7450 0.1745 155.98 I\ 1.0 3.9740 0.2231 130.64 t 1. The results
are shown with neans SD (n=3). (3) The effects the | anostane conpounds K1,
K2, K3, and K4 prepared in 5 Exanple 1 on uptake of am no acids (arginine
and tryptophan) by the Caco2 cells are shown in Tables 3 and 4, and Figs. 4
to 10. Table 3 shows that at |ow dosages (1 ELM - 0.001 gM, the | anostane
conpounds K1, K2, K3, and K4 are effective for enhancing the uptake of

argi nine by the Caco2 cells. Table 4 shows that K1, K3, and K4 are
effective for enhancing tryptophan absorption by the Caco2 cells at 10 | ow
dosages (1 pM- 0.001 uM. Mre inportantly, the uptake of the aforesaid
am no acids by the Caco2 cells are shown to be encouraged by | ow dosages of

t he | anostane conpounds (1 uM- 0.001 n and the absorption ra has a
linear relations FfFeﬁg\%i“feFF %‘?”rfé’f“’%@dé‘é atb‘g»ggﬁgsé’rc\%‘i?mi‘ar‘im&i ‘?ffg?h rﬁprﬁ?n% . The

| i near rel ati onstheRlucbsddidlatiRs cdmdaitratibeof tARSARE 15eRPAKadS specdidtinkav e
enhanced the uptake of the aforesaid am pno acids by affecting. or increasing

rel ated carrier PYoYas Hsaddifigpiemeasupng e { EER valug, (hrdest Sauigiitithds K 1, K2,
K3, and K4 on upt@karedithedevel of D-xylitol radiolabeled with Carbon-14 for ensuring the

5 integrity of the Caco2 cell monolayers, as well as the level of L-glucose
radiolabeled with Carbon-14 for gauging non-specific background values that
represented glucose not absorbed via the glucose transporters. The values of
radioactivity strength may be converted into ones representing the concentration of
glucose molecules passing through the Caco?2 cell monolayers to lower cell layers

10  at a specific time interval. A graph was drawn basing on glucose concentrations of
lower cell layers at different intervals of time, and a straight line was obtained by
using the method of numerical analysis, which had a gradient representing the
average rate of glucose molecules passing through the Caco2 cell monolayers;
when the cell monolayers had been treated with nutrients having the aforesaid

15 concentration. The data for the control in this test was obtained by using the cell
monolayers not treated with nutrients to be tested. The aforesaid methods for
measuring were mainly based on the following reference: Kimura T. et al., J.
Pharm. Pharmacol., 2001, 54, 213-219.

Analyzing Amino Acid Absorption

20 In regard to testing the absorption of amino acids like arginine and tryptophan,
the Caco2 cell monolayers were initially cultured with cell culture media
containing different concentrations of nutrients to be tested for two days, and then
rinsed with PBS and instead cultured with a buffer (the composition for testing
arginine was: 137 mM NaCl, 10 mM Hepes pH 7.4, 0.3 mMNaH,PO,, 0.3 mM

25 K,;HPO,4 5.4 mM KCl 2.8 mM CaCl, 1 mM MgSO,, and 10 mM glucose; while
the composition for testing tryptophan absorption was: 137 mM choline chloride,
10 mM Hepes pH 7.4, 0.6 mM KH,PO, 5.4 mM KCI 2.8 mM CaCl, 1 mM
MgSQO,, and 10 mM glucose) that did not contain said amino acids. After 1 hour of

cultivation, the amino acids (L-’H-amino acid) radiolabeled with Hydrogen-3 were

-14-



argi nine by the Caco2 cells Compounds (JIM Transport rate E (nnol/m n)
Percentage (% Effects Control 6.1390 0.6935 100. 00 0.001 8.5490 0.6102
139.26 st K1 0.1 7.1640 0.3526

used to observe the influence of treating the Caco?2 cell monolayers with different
concentrations of nutrients had on the absorption of amino acids. In addition to
measuring the TEER value, the test also measured the level of D-xylitol
radiolabeled with Hydrogen-3 for ensuring the integrity of the Caco2 cell
5 monolayers. The values of radioactivity strength may be converted into ones

representing the concentration of amino acid molecules passing through the Caco2
cell monolayers to lower cell layers at a specific time interval. A graph was drawn
basing on amino acid concentrations of lower cell layers at different intervals of
time, and a straight line was obtained by using the method of numerical analysis,

10 which had a gradient representing the average rate of amino acid molecules
passing through the Caco2 cell monolayers; when the cell monolayers had been
treated with nutrients having the aforesaid concentration. The data for the control
in this test was obtained by using the cell monolayers not treated with nutrients to
be tested. The aforesaid methods for measuring were mainly based on the

15 following reference: Pan M., et al., AmJ Physiol. Gastrointest Liver Physiol 1995,
268: G578-G585.
Analyzing Folic Acid Absorption

Inoculating the human Caco?2 cells on 10-cm culture dishes, then waiting for

two weeks for the division process to complete before proceeding with the

20 measurements. Before carrying out the measurements, the cells were initially
treated with nutrients of different concentrations for two days, and then cultured
with a buffer (Folate transport incubation buffer (pH6.0): Hank’s Balanced Salt
Solution (HBSS), supplemented with 0.14 g/L. CaCl,, 0.1 g/ MgCl,, and 0.1 g/L
MgSO0,) without folic acid for 1 hour, which was subsequently replaced with a

25 fresh buffer having a final concentration of 5 pM folic acid, in which 2 pCi/mL of
folic acid (3,5,7,9—3 H-folic acid, 25 mCi/mmol, ARC, St. Louis, MO, USA)
radiolabeled with Hydrogen-3 was contained. Afterwards, the cells were rinsed
with PBS at specific time intervals, and then dissolved and broke open with 0.2

mL of 0.2 N NaOH before being collected for centrifugation. A fixed amount of
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113.37 "1° 1.0 7.8920 0.5695 128.56 .11° 0.001 8.4400 2.3890 137.48 is
K2 0.1 8.7740 2.7020 142.92 11° 1.0 8.5550 1.3090 139.35 'I"

the resulted supernatant fluid was then extracted for measuring protein
concentrations, while 20 pL of the supernatant fluid was extracted for measuring
the concentration of folic acid molecules that had been absorbed into and
accumulated in the Caco2 cells. The calculated values represented the
5 concentration of folic acid molecules in the cell fluids of the Caco2 cells having

equivalent protein mass at different specific time intervals. A graph was drawn
basing on folic acid concentrations in cells at different time intervals, and a
straight line was obtained by using the method of numerical analysis, which had a
gradient representing the average rate of folic acid molecules being absorbed into

10 the Caco2 cells; when the cells had been treated with nutrients having the
aforesaid concentration. The data for the control in this test was obtained by using
the cell monolayers not treated with nutrients to be tested. The aforesaid methods
for measuring were mainly based on the following reference: Dudeja PK., et al.,
Am J Physiol Gastrointest Liver Physi , 2001, 281(1): G54 - G60.

15 Results

(1) The effect the PCM extract prepared in Example 1 on enhancing the

uptake of 2-deoxyglucose by the Caco2 cells is shown in Table 1. Table 1 shows
that the PCM extract is very effective for enhancing the uptake of 2-deoxyglucose
by the Caco2 cells at low dosage (0.0033 pg/cc).

20

Table 1: Effect the PCM extract on the uptake of 2-deoxyglucose by the Caco2

cells
Transport rate Percentage
(nmol/min) (%)
Control 4.7+0.29 100.00
PCM1, 0.033pg/cc* 5.35+0.41 113.74
PCM2, 0.0033ug/cc* 7.61%0.56 161.57
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0.001 7.6100 0.3255 123.96 1° K3 0.1 9.0900 0.9357 148.07 t 1.0 6.9050
0.0814 112.48 1" 0.001 9.7980 0.0843 159.60 1" K4 0.1

*The PCM extract prepared in Example 1 was adjusted to have concentrations of

lanostane compounds at 0.033 pg/cc (PCM1) and at 0.0033 pg/cc (PCM2).

(2) The effects the lanostane compounds K1, K2, K3, and K4 prepared in
5 Example 1 on uptake of glucose by the Caco2 cells are shown in Table 2, and Figs.

1 to 3. Table 2 indicates that at low dosages (1 pM - 0.001 pM), the lanostane
compounds K2, K3, and K4 are effective for enhancing the uptake of glucose by
the Caco?2 cells. Figs. 1 and 3 show that the lanostane compounds K2 and K4 are
effective for enhancing glucose absorption, and the absorption rate has a linear

10 relationship with time. The linear relationship indicates that components of Poria
might have enhanced glucose absorption by affecting or increasing related carrier
proteins. Though the lanostane compound K1 does not appear to be effective, K1
is a prodrug of K2, and may be readily transformed into K2 and become effective
in the intestines or blood streams.

15
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7.6420 1.3290 124.48 "1" 1.0 6.8730 1.0980 111.96 'I° 1. The results are
shown with neans SD (n=3). Table 4. Effects of |anostane conpounds Kl,

K2, K3, and K4 on uptake of tryptophan by the Caco2 cells Transport rate
2Per cent age Conpounds | (pMEffects (nmol/mn)(% Control 17.780 0.501
100. 00 -

Table 2: Effects of lanostane compounds on uptake of glucose by the Caco2 cells

Effects
(M) (nmol/min) (%)
Control 3.0420 + 0.0605 100.00 -
0.001 3.9220 + 0.0388 128.93 N
TR P L P 3595 P
2 N E— T PR A— WA S
ST T PY ./ BT R— S
0.001 2.6170 £ 0.1982 86.03 -
o OSSR
0.1 3.4030 +£0.1794 111.87 N
T YT PN T T T TR P
0.001 3.7320 £ 0.1447 122.68 N
K4 001 ammsba00m e A
0.1 4.7450 + 0.1745 155.98 N
BN SR I TR P

1. The results are shown with means + SD (n=3).

(3) The effects the lanostane compounds K1, K2, K3, and K4 prepared in
5 Example 1 on uptake of amino acids (arginine and tryptophan) by the Caco2 cells
are shown in Tables 3 and 4, and Figs. 4 to 10. Table 3 shows that at low dosages
(1 uM - 0.001 uM), the lanostane compounds K1, K2, K3, and K4 are effective for
enhancing the uptake of arginine by the Caco2 cells. Table 4 shows that K1, K3,
and K4 are effective for enhancing tryptophan absorption by the Caco2 cells at
10 low dosages (1 uM - 0.001 uM). More importantly, the uptake of the aforesaid
amino acids by the Caco?2 cells are shown to be encouraged by low dosages of the
lanostane compounds (1 pM - 0.001 uM), and the absorption rate has a linear

relationship with time, as can be observed in Figs. 4 to 10. The linear relationship

- 18—



0.001 23.550 1.304 132.45t K1 0.01 24.160 1.063 135.88 t 1.0 21.390
0.886 120.30 1° 0.001 21.520 1.298 121.03 1° K3 0.01 24.220 2.257

indicates that the lanostane compounds might have enhanced the uptake of the

aforesaid amino acids by affecting or increasing related carrier proteins.

Table 3: Effects of lanostane compounds K1, K2, K3, and K4 on uptake of

5 arginine by the Caco2 cells
M
(nmol/min) (%)
Control 6.1390 + 0.6935 100.00

0.001 8.5490 + 0.6102 139.26 0
K1 01 71640+ 0.3526 | 11337 A~
0 7892005695 | 12856 AN

0.001 8.4400 + 2.3890 137.48 0
K2 01 8774027020 1 142927 A~
10 85550+ 13090 | 13935 A

0.001 7.6100 + 0.3255 123.96 ()
K3 01 9.0900+0.9357 ] 14807 AN
10 69050+ 0.0814 11248 A

0.001 9.7980 + 0.0843 159.60 ¢
K4 ot 76420£13290 12448 A
10 68730+10080 1o A

O O S

1. The results are shown with means + SD (n=3).
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136.22 t 1.0 21.610 2.419 121.54 '1" 0.01 15.720 2.575 88.41 4.,
27.390 1.818 154.05 1.0 27.200 1.370 152.98

5

10

15

Table 4: Effects of lanostane compounds K1, K2, K3, and K4 on uptake of
tryptophan by the Caco2 cells

A T e oo

Compounds | M) Transport rate 2 Percentage Effects
(nmol/min) (%)
Control 17.780 + 0.501 100.00 -
0.001 23.550 + 1.304 132.45 ™
K1 001 24160+1.063 13588 A~
10T 21390+0.88 12030 A~
0.001 21.520 £1.298 121.03 ™
K3 001 24220%2257 13622 r
0T 216102419 2154 2
0.01 15.720 £ 2.575 88.41 N2
K4 01T 27390 £ 1.818 15405 ~
10 272001370 5298 A~

1. K2 does not have significant effects on the uptake of tryptophan by the Caco2

cells.

2. The results are shown with means + SD (n=3).

(4) The effects the lanostane compounds K1, K2, K3, and K4 prepared in
Example 1 on uptake of folic acid by the Caco2 cells are shown in Table 5 and
Figs. 11 to 14. As indicated in Table 5, K1, K2, K3, and K4 are effective for
enhancing the uptake of folic acid by the Caco? cells at low dosages (1 pM - 0.001
uM). More importantly, the uptake of the folic acids by the Caco2 cells are shown
to be encouraged by low dosages of the lanostane compounds (1 pM - 0.001 uM),
and the absorption rate has a linear relationship with time, as can be observed in
Figs. 11 to 14. The linear relationship indicates that the lanostane compounds
might have enhanced the uptake of folic acids by affecting or increasing related

carrier proteins.

-20-
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1. K2 does not have significant effects on the uptake of tryptophan by the
Caco2 cells. 5 2. The results are shown with neans SD (n=3). (4) The
effects the | anostane conpounds K1, K2, K3, and K4 prepared in Exanple 1 on
upt ake of folic acid by the Caco2 cells are shown in Table 5 and Figs. 11
to 14. As indicated in Table 5, K1, K2, K3, and K4 are effective for 10
enhanci ng the uptake of folic acid by the Caco2 cells at | ow dosages (1 pM
- 0.001 ttM. Mre inportantly, the uptake of the folic acids by the Caco2
cells are shown to be encouraged by | ow dosages of the | anostane conpounds
(1 p.M- 0.001 uM, and the absorption rate has a linear relationship with
time, as can be observed in Figs. 11 to 14. The linear relationship

i ndicates that th ) ane ounds 15 mj v ance upt ake of
folic acids by af faé’ieta?n %%3855 of o Pﬁ’ap‘fuéﬁsg??gg{%g?’r?"éﬁg{%‘{l’é"’?‘ﬁgﬁ%‘“‘mbl e 5:
Ef fects of |anostane conpounds K ImeﬂwwKSCmﬁnddK4 on uptake Of folic acid

by the Cac02 Ce |l
Percent age (% Eff%&mnmu ntral O. 0759Tmﬁﬂ®m683100 00 Pmcmuwm

nds (uM) Effects
(nmol/mg/min) (%)
Control 0.0759 % 0.0169 100.00

0.001 0.1105 £ 0.0157 145.59 N

K e
0.1 0.1042 £ 0.0153 137.29 ™
0.001 0.1094 £ 0.0194 144.14 N

K e e e e e aes
0.1 0.1083 £ 0.0280 142.69 ™
0.001 0.0864 £+ 0.0157 113.83 0

K e
0.1 0.0852 £ 0.0174 112.25 N
0.001 0.0665 £ 0.0126 87.62 -

K e
0.1 0.0852 + 0.0174 112.25 N

1. The results were shown with means + SD (n=3).

5 Example 3:
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
10 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

221 -



0.001 0.1105 0.0157 145.59 T K1

0.1094 0.0194 144.14 t K2

10

15

0.1 0.1042 0.0153 137.29 '1°

adjustment of pH value to pH 6.5 by using 3N HCl so as to produce a precipitate.

Said precipitate was separated from the solution, subsequently rinsed with 40 L

H,0, and centrifuged in order to recover the precipitate; the precipitate was

sprayed dry with 8 L of water, which yielded 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 extract then underwent 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 4:

Capsules having the PCM portion prepared in Example 1 were prepared

basing on the following composition:

Components Per Capsule Per 30,000 Capsules

PCM prepared in Example (containing

approximately 15 wt% of K1-K6 11.2 mg 336.0¢g

compounds)

Sodium silicoaluminate 5.0 mg 150.0 g

Starch Potato 378.8 mg 11,3640 g

Magnesium Sterate 5.0 mg 1500 g
Total 400 mg 12,000.0 g

The PCM portion and sodium silicoaluminate were sifted by using a #80

mesh, and the starch potato was sifted by using a #60 mesh; while magnesium

sterate was sifted by using a #40 mesh. Subsequently, the aforesaid components

were mixed evenly in a mixer, followed by filling the resulting mixture into No. 1

-22
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0.1 0.1083 0.0280 142.69 T 0.001 0.0864 0.0157 113.83 T K3 0.1
0.0852 0.0174 112.25 T

empty capsules. Each capsule contains approximately 1.68 mg (0.42 wt%) of

effective components K1-K6.
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- 0.001 0.0665 0.0126 87.62 K4 0.1 0.0852 0.0174 112.25 4" 1. The
results were shown with neans SD (n=3). 5 Exanple 3: 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 NaCH sol uti on,
followed by stirring the resulting solution for 3 hours. A centrifugation
machi ne was used to separate the liquid fromthe solid, followed by 10
addi ng anot her 800 kg of water to the separated solid. The aforesaid
procedures were repeated, including adjusting pH value with NaOH to pH 11,
stirring, and renoving the solid by centrifugation. The two resulting
| i qui ds were ddaimsned, and then vacuum concentrated to a solution of 100 kg

2t S0C, Foll owed Pyibne s 1A HSL TR U RAloN S Sndr B Sidlaly 3 N9 3N HEL
pharmaceutically acceptable salt thereof in the preparation of a medicament for

enhancing uptake of nutrients by a mammal:

R,00C

Rz " 3 g 1
5 ° @)
wherein R is either H or CH;; R, is OCOCH;, =O or OH; R3 is H or OH; R, is
-C(=CH,)-C(CH;),R, or -CH=C(CH3)-Ry, in which R, is H or OH, and R;, is CHj3
or CH,OH; Rsis H or OH; and R¢ is CH; or CH,OH.
10 2. The use as defined in claim 1, wherein the lanostane (I) is

CH,COO
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Said precipitate was separated fromthe solution, subsequently rinsed with
40 L H20, and centrifuged in order to recover the precipitate; the
precipitate was sprayed dry with 8 L of water, which yielded 380 g of
powder. Afterwards, the 5 powder was extracted three tinmes by using 4 L of
al cohol, and the extraction solutions were conbined and concentrated to
result in 238.9 g of alcohol extract; the extract then underwent HPLC
separation, which gave 185.93 ng of 1C2, 20.34 ng of 1(3, 15.82 ng of K4,
and 4.52 ng of KI per gramof the extract. In other words, each gram of the
extract has approxi mately 226.07 ng of |anostane 10 conpounds. Exanple 4:
Capsul es having the PCM portion prepared in Exanple wer e prepared basing
on the follow ng conposition: Cbnponen(ﬁggﬁl CapsuIeIPer 30, 000 Capsul es
PCM prepared in Exanpl e (containing aﬁL ifa ] e

conpounds) 11.2 ng 336.0 g Sodlun15|llcoal 1 X g 150.0 g Starch

e
I 18139

or

3. The use as defined in claim 1, which comprises 0.1-20 weight % of the

lanostane (I) or a pharmaceutically acceptable salt thereof.

-25—



.+ Total 400 ng 12,000.0 g 15 The PCM portion and sodium silicoal um nate were
sifted by using a #80 nesh, and the starch potato was sifted by using a #60
mesh; while magnesium sterate was sifted by using a #40 nmesh. Subsequently,

t he aforesaid conmponents were mxed evenly in a mxer, followed by filling
the resulting mxture into No. | enpty capsules. Each capsul e contains
approximately 1.68 ng (0.42 w% of effective conponents Kl-K6. - 23 -
Cl ai s 1. Use of a lanostane having the followi ng chemical fornula (1)

or a pharmaceutically acceptable salt thereof in the preparation of a

medi cament for enhancing uptake of nutrients by a manmal: RL 00C R2 R6 .; R5
5(1) wherein Rl i4 Theubeas d¢fored GHdlailA, whe@GDMd3nediCampent @HpraRg i s H or OH;
R4 is -C(=CH2) - CHS} Ra or -CH=C(CH3)-Rb, in which Rais Hor OH and 126
is CH3 or mzéﬁéﬁ‘ﬁéte "Hor OH and R6 is CH3 or CH2OH. 102. The use as
defined in claim1, wherein the | anostane (I) is HOOC 1106

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

5
6. The use as defined in claim 1, wherein a Poria extract is used as a source of
the lanostane (I), which comprising 1-60 weight % of the lanostane (I), and being
substantially devoid of secolanostane.
10 7. The use as defined in claim 6, 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);

15 c¢)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 from step d).

20
8. The use as defined in claim 7, wherein the concentrated eluate obtained
{rom step e) has a chromatographic value, Rf, not less than 0.1 in accordance with
a silica thin layer chromatography, which is developed by a mixed solvent of
dichloromethane : methanol = 96:4 and is detected by an ultraviolet lamp and
25 iodine.

9. The use as defined in claim 7, wherein the extraction in step a) is carried

out by using 95% ethanol.

=26 —



. 00" or 3. The use as defined in claim1, which conprises 0.1-20
wei ght % of the |lanostane (1) or a pharnaceutically acceptable salt

thereof. - 25 - 4. The use as defined in claiml1, wherein th_e
medi canment is orally adm nistered. 5. The use as defined in claiml1,
wherein the manmal is a human. 5 6. The use as defined in claim1,

wherein a Poria extract is used as a source of the | anostane (1), which
conprising 1-60 weight % of the | anostane (I), and being substantially
devoi d of secol anostane. 107. The use as defined in claim®6, wherein said
Poria extract is prepared by a nethod conprising the follow ng steps: a)
extracting net abdDi Thsysefasrdefinedin cainp? odhmt:m the extcdceiontin sep @f coaprises cocos
(Schw) Wl f bg wat er , t hanol.,, et hanol, a m xed sol vent thereof;

concent r at i ngSXHEFUNg pAtRhlies; fermentagon P&&“C?Sr%ﬁ?@’f%%mé?f Pqria ggcas r(@?%m ng
the resul tingveaneeabiiak s RREANG 8ald OISR kRMGid Rhbdikdo 0{150' unm;

d) eluting the silica g cof um uent avi ng W po arl

col | ecti ng t hentilespHtvialug tedreat ie 9- Blr)decoe):rmg)thedmmaqutglstsbmuehumc&ng aom st ep

d). 5 acid to the basic aqueous solution until a pH value thereof is 4-6 to form a
precipitate; recovering the precipitate; extracting the precipitate with ethanol; and

recovering a liquid extract.

11. The use as defined in claims 9 dr 10, wherein the concentrated substance
10  resulted from step b) is further extracted with a two-phase solvent containing 95%
v/v methanol aqueous solution 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).
15 ,
12. The use as defined in claim 7, 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. |

20 13. The use as defined in claim 6, wherein said Poria extract comprises 5-35

weight % of the lanostane (I).

14. The use as defined in claim 6, wherein the lanostane (I) has the following
formulas:

25
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- 20 8. The use as defined in claim7, wherein the concentrated eluate
obtained fromstep e) has a chronmat ographic value, R, not less than O 1 in
accordance with a silica thin layer chromatography, which is devel oped by a
m xed sol vent of dichloronmethane : nethanol = 96:4 and is detected by an
ultraviolet lanp and 25 i odi ne. 9. The use as defined in claim?7,
wherein the extraction in step a) is carried out by using 95% et hanol .

10. The use as defined in claim7, wherein the extraction in step a)
conprises extracting netabolites, fernmentation 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 ijs 9-11; recovering
the basic aqueous solution; adding an 5 gogCto the balsi c aqueous sol ution
until a pH value thereof is 4-6 to forma preci'gitate; necovering the
precipitate; extracting the precipitate w th fethanol; and recovering a
liquid extract. 11. The use as defiy i :Pﬁ¥49 or 10, wherein the
concentrated substance 10 resulted frgm , further extracted with a
t wo- phase sol vent contai ning 95% : aqueous sol ution and n-hexane
in a volunetric ratio of 1:1, a Ayer is separated fromthe

t wo- phase sol vent extraction m aQd -t he net hanol |ayer is
concentrated to forma c Wi ch is used as a feed to the silica
gel colum in step c¢). 15 12." The use as defined in claim?7, wherein
the low polarity eluent in step d) is a m xed sol vent containing

di chl oronet hane and nethanol in a volunetric ratio of 96.5:3.5. 2013. The
use as defined in claim®6, wherein said Poria extract, conprises 5-35 wei ght
% of the | anostane (1). 14. The use_as defined iff claim®6, wherein the
| anos ane (1) has the follow ng for mIFOGs,,,

or
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15. The use as defined in clains 1 or 6 wherein said nedicanment further
conprises a nutrient. 5 16. The use as defined in claim 14, wherein
said nutrient is glucose, an amno acid, a vitamn, or a conbination

t her eof 17. The use as defined in claim15, wherein said nedicanment
is for elevating 10 nutritional status of elderly people. 18. The use
as defined in claim15, wherein said nedicanent is for strengthening feeble
children. 1519. The use as defined in claim 15, wherein said nedicanment is
for enhancing nutrition uptake by people who are under constant stress or
who often stay up late to work. 20. The use as defined in claim15,
wherein said nedicanent is for enhancing 20 nutritign uptake by an athlete
or a worker who needs to spend Iargengsgﬂis of eneflgy for great workl oads.
21. The use as defined in claim15, - Sa ' nt is for
enhancing nutrition uptake by a weak patignht fwho has undergone a surgery or
a cancer patient who has undergone che radi ati on therapy. 522.
The use as defined in claim15, wher di nt is for a patient
afflicted with viral diarrhea.

HO

15. The use as defined in claims 1 or 6 wherein said medicament further

comprises a nutrient.

16. The use as defined in claim 14, wherein said nutrient is glucose, an amino

acid, a vitamin, or a combination thereof.

17. The use as defined in claim 15, wherein said medicament is for elevating

10 nutritional status of elderly people.

18. The use as defined in claim 15, wherein said medicament is for

strengthening feeble children.

15 19. The use as defined in claim 15, wherein said medicament is for enhancing
nutrition uptake by people who are under constant stress or who often stay up late

to work.
20. The use as defined in claim 15, wherein said medicament is for enhancing

20 nutrition uptake by an athlete or a worker who needs to spend large amounts of

energy for great workloads.
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2]. The use as defined in claim 15, wherein said medicament is for enhancing
nutrition uptake by a weak patient who has undergone a surgery or a cancer patient

who has undergone chemotherapy or radiation therapy.

22. The use as defined in claim 15, wherein said medicament is for a patient

afflicted with viral diarrhea.
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