USE OF LANOCSTANES AND EXTRACTS FROM PORI A COCOS FOR TREATI NG DI ABETES FI ELD
OF THE I NVENTI ON 5The present invention relates to an use of Poria extract
in treating diabetes, and nore particularly to an use of Poria-extracted
conpounds in treating diabetes induced frominsufficient insulin in blood.
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DESCRIPTION OF PRIOR ART

10 Diabetes mellitus is a chronic disease commonly seen in the adult population
(especially the elderly people) of wealthy nations. Patients with diabetes can be
mainly divided into two types, first of which is called Type I Diabétes or Insulin
Dependent Diabetes Mellitus; the disease is resulted from the destruction of
pancreatic p-cells by autoimmune responses in the human body, which leads to the

15 inability to produce insulin in a patient’s body. Therefore, these patients do not
have insulin in their blood circulation, and require insulin injection consequently.
The second type of diabetes is called Type II Diabetes or Non-Insulin Dependent
Diabetes Mellitus, and the cause of the disease is still unclear, though genetic
factors are thought to play an important role here, and influences of lifestyle (eg.

20  obesity) is also vital in the induction of the disease.

~In the year of approximately 500 A.D., a Chinese medical literature named
“Emergency Formulas Worth a Thousand in Gold” was completed in the Tang
Dynasty, which recorded many mixture of medicines used to treat diabetes, and
some of the mixtures are known to comprise Poria. In 2002, a Japanese researcher

25 named M. Sato published a paper in the Biological & Pharmaceutical Bulletin,

which indicated that dehydrotrametenolic acid from the peels of Poria could be



25 naned M Sato published a paper in the Biological & Pharmaceutical

Bull etin, which indicated that dehydrotranmetenolic acid fromthe peels of
Poria could be applied in the treatnment of Type Il Di abetes (Biol. Pharm
Bul . 2002, 25(1), 81-86). The underlying nechani smof which is to increase
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10 dose of 700 mg is equivalent to more than ten times the clinical dose used currently,

which poses a real challenge to the development of clinical drugs thereof.

SUMMARY OF THE INVENTION
A purpose of the present invention is to provide an use of lanostane having the
15  following chemical formula (I), or a pharmaceutically acceptable salt thereof, as an
effective component in the preparation of a medicament to treat diabetes induced

from insufficient insulin in blood of a mammal.

R,00C

iy
20 In the formula; R, can be either -H or -CH3; R, can be -OCOCHS;, =0, or -OH;

R; can be -H or -OH; Ry can be -C(=CH,)-C(CH;);R,, wherein R, is either -H or



Preferably, the | anostane conmpound (lI) has the foll ow ng chem cal formula:

O Preferably, the nedicanent is for injection. 5Preferably, the

medi canment is for oral intake. Preferably, the diabetes is type | diabetes.
Preferably, the diabetes is type Il diabetes. Preferably, the manmal is a
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conpoun maceuti c ceptabl e salt thereof, as an
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15 said Poria extract conprises, based on the weight of the Poria extract,
1-60% of a | anostane conpound having the chem cal formula (1) defined as
above, and said Poria extract is substantially free of secol anost ane.
Preferably, said Poria extract conprises, based on the weight of the Poria
extract, 5-35% of the |anostane conpound (1). Preferably, the | anostane
conpound (1) has the followi ng chem cal fornulajj Preferably, the

medi cament is for injection. S5PreHeyGll Y., pidi cament is for oral

i ntake. Preferably, the diabetes is type " Preferably, the

di abetes is type Il diabetes. Preferalyl yi. al is a human. I n one
of the enbodi nents of the present - ug LddHPoria extracts are
triterpene conpounds of | anostan d and purified fromPoria with
the structures as follows:

HO

Preferably, the lanostane compound (1) has the following chemical formula:

HOOC ~,,,

H

ettt

Preferably, the medicament is for injection.

5 Preferably, the medicament is for oral intake.

Preferably, the diabetes is type I diabetes.

Preferably, the diabetes is type II diabetes.

Preferably, the mammal is a human.

Preferably, the medicament comprises an isolated lanostane compound (I) or a

10  pharmaceutically acceptable salt thereof, as an effective component, and a
pharmaceutically acceptable carrier or diluent.

Another purpose of the present invention is also to provide a use of a Poria
extract as an effective component in the fabrication of a medicament for treating
diabetes in a mammal induced from insufficient insulin in blood thereof, wherein

15  said Poria extract comprises, based on the weight of the Poria extract, 1-60% of a

lanostane compound having the chemical formula (I) defined as above, and said
4



Pachym c acid COCH3 PA Tunulosic acid H TA R2 Abbrevati on

Poria extract is substantially free of secolanostane.
Preferably, said Poria extract comprises, based on the weight of the Poria
extract, 5-35% of the lanostane compound (I).

Preferably, the lanostane compound (I) has the following chemical formula:

10



Dehydr opachym ¢ acid - No OCOCH3 DHPA Dehydrot unul osic acid -nom OH DHTA
Pol yporenic acid C 0 PPA 3- Epi dehydrotunul osic acid ..11110H

Preferably, the lanostane compound (I) has the following chemical formula:

Preferably, the medicament is for injection.
5 Preferably, the medicament is for oral intake.
Preferably, the diabetes is type I diabetes.
Preferably, the diabetes is type II diabetes.
Preferably, the mammal is a human.
In one of the embodiments of the present invention the Poria extracts are
10  triterpene compounds of lanostanes separated and purified from Poria with the

structures as follows:

R, Abbreviation




EDHTA The invention shows that the effective conponents extracted from
Poria may 5 functionally serve as insulin by: (1) increasing the gene
expression (NMRNA expression) of glucose transporter 4 (GUT4); (2)
i ncreasi ng the produet+enof G T4 (3) |ntr transl ocating the
GLUT4 proteins ont ¢ Pankymit acidenbr arle d@CHt;p d (dAnusc|le) cells; (4)
allowing GLUT4 to trﬁgﬁlg racel|l ul gl ucos nto the cells, and (5)
manuf act uri ng and ste+ ..ggl?.afé? yeer dwa.i.. t-he cgﬁ.’\s 10' | i ke insulin does.
Therefore, the effective conponents of Poria may functionally serve as
insulin, and transport glucose fromthe blood streaminto the cells, which
inturn lowers blood glucose levels. As a rejult, said conponents are ideal
to be applied in the treatnent of habst€s and Type || Diabetes
caused by insufficient blood insulin. iyportantly, in vitro lipid
experinments had 15 indicated that fponents can induce gl ucose
i i g. M which is 1000 tinmes |ess than
descrlbed by the Japanese researcher
Sat 0. DESCRI PTION OF THE B The enbodi nents of the present
invention will be detail edlﬁl described in conjunction with the acconpanying
drawi ngs, i[m which: FIg. I 1S a difagramghat sn tnes ructure of
| anost ane-fype triterpene 5 conpounds exfiractedand puf ??0 ¥bm Pori a.
Fig. 2Ais|a plot that shows the effects|Poria extracts hamhon enhanci ng
sugar uptak di pocytes. Fi g_%ft 2] ndi cat es
thg effgct\?)éﬂgldt'(%i“m?&l;?l1&_%(élﬁ :E ’x 1gM)—to—act QEJ,I‘?% “pnlbcﬁggﬂ urified
triterpene &ﬁhydmtdslv(l@slcmm}d M to act for-sOiurs had oﬂDHE@ar upt ake
(n=6y.  The | i i cate oSl and i mobbh o201 In
conpari son \zbrEhldﬁhﬁdr@@ﬁmlblSICga%dp (untreat"é'dl')OH Fi g BIRHTA o pl ot that
i ndi cates pachym c acid (PA) was effective for inducing the highest sugar
upt ake rate when given at 0.01 ttMfor two hours. Fig. 3B is a graph that
i ndi cates an increase_of sugar uptake along with an el evati on of PA doses.
15 PA was B¢ snwsatiop shewsrtbit theoeieniive gunpenents, gyiracied froam dwriomayest i ng,
and the figures are shown as nmeanSD (n=6). The synbol * is used to indicate
p<0505 funetebratlymeenve px0ingulin i by:c Ohpandrsasingi the ghee copressiony{olpNA
(untreated).

expression) of glucose transporter 4 (GLUT4); (2) increasing the production of

the effective concentration d

GLUT4; (3) intracellularly translocating the GLUT4 proteins onto the cell
membrane of lipid (or muscle) cells; (4) allowing GLUT4 to transport extracellular
glucose into the cells, and (5) manufacturing and storing triglycerides in the cells
10 like insulin does. Therefore, the effective components of Poria may functionally
serve as insulin, and transport glucose from the blood stream into the cells, which
in turn Iowers blood glucose levels. As a result, said components are ideal to be
applied in the treatment of Type I Diabetes and Type II Diabetes caused by
insufficient blood insulin. More importantly, in vitro lipid experiments had
15  indicated that said components can induce glucose absorption at the concentration
of 0.01 pM, which is 1000 times less than the effective concentration of 10° M

described by the J apanese researcher Sato.



Fig. 4 is a plot that shows PA could only enhance sugar uptake in the
differentiated and nmature adi pocytes. If immature and mature adi pocytes
were 20 firstly mxed with PA and allowed to react for two hours, and then
added with PT; the sugar uptake in said two types of cells would be

significantly suppresspESERIPPION OFETHRPESMANGSf sugar uptake by PA
The figures are shown as neanSD (n=6). The synbol * is used to indicate

p<0. 05, angh,x* e pre - L SQP Wat it oup

(untreat ed?ﬁefg@gm%ﬁéi S a Bng%ﬁﬁ%ﬁ%&ﬁ@lﬁkd&é&gﬁﬁ% 8§¥®%Q%e for
enhanci ng. . I, ' f Uri. Fi.g. 5B i,s @ graph that shows PA was
effecti%ﬂ%ﬁloglﬁﬁgﬁ?%fé&toﬁ@a%%grsaglgﬁs’d?v@_l 4. Differentiated mature
cells were_treateed w.th different concentration f PA for 24 .hours, and
then expr E& ohsiSof HEEFRAT Ay SEOWF AGer EUSHIER P cOSHRS TYRAESTBIE shown
as nmeanSD (n=3). The synmbol *_ is used to indicate p<0.05, and ** neans
p<0.501,Cqmp@ﬁﬁ%%tfﬁéﬁ@d\mﬂmw}f@dc%m@”@roup 5(unt r eat ed). Fig. 6is a
plot that shows PA was effective for enhancing the nRNA expression of
GLUT4, wheFig. 24 isea gldtfthateshoves the affacty Foriel ¢xdragty kad epanhardipg tsngatt ed with
insulin (0.1 jiM and PA (0.01 p.M for 24 hours, and then nRNA expressions

of GLUMiptalcel bEthe 8T8el.¢ alipdopzed Figh2Bf iscu pesphatiat shdieatcashd @ffeesndD (n=3) .
The synbol * is used to indicate p<0.05, and ** neans p<0.01, in conparison

W th t hgloedngriakuléd QOH pMNEs @t 98 30 mifd ahd pikifeat riRrpde ebBpomids t hat
show PA was not effective for enhancing sugar uptake in adi pocytes with

suppr es(@ﬁ{ﬂ W SXPERSShALs ‘ﬁ?d gnUT a1i ﬁﬁt’aléé g(l’)lagli PRUEhARIANGE ﬁlﬁeﬂ%ﬁ%ﬁ@s with

suppresse expression of L sn4 ) 15 were treated w

B e T o
and -+ WOasgats 0.0 L mBereB I ChE Err e ArePE (RGI D unt  eat c) . Fig.
merbr ane. obaets HYIGREL INIGHES BAFDBHC ] JOh s oREER I AVCHEBENE Al PA
was effective for enhancing the translocation of GLUT4 from.i ntracellular
or ganelthedigleest sugar uptake rate when given at 0.01 uM for two hours. Fig. 3B is a
graph that indicates an increase of sugar uptake along with an elevation of PA doses.
15 PA was allowed to act for two hours before sugar was added for testing, and the
figures are shown as mean£SD (n=6). The symbol * is used to indicate p<0.05, and
#* means p<0.01, in comparison with the control group (untreated).
Fig. 4 is a plot that shows PA could only enhance sugar uptake in the
differentiated and mature adipocytes. If immature and mature adipocytes were
20  firstly mixed with PA and allowed to react for two hours, and then added with PT;
the sugar uptake in said two types of cells would be significantly suppressed, as
would the enhancement of sugar uptake by PA. The figures are shown as mean+SD
(n=6). The symbol * is used to indicate p<0.05, and ** means p<0.0l , in
comparison with the control group (untreated).

25 Fig. 5A is a plot that shows PA was not effective for enhancing the expression

of GLUTI. Fig. 5B is a graph that shows PA was effective for enhancing the



the cell menbrane. Fig. 8B is a plot that shows the analysis of GLUT4 from
| ayers of cell nenbrane in a whole cell by fluorescence analysis, which

i ndi cates that PA was effective for enhancing the translocation of GQUT4
fromintracellular 25 organelles to the cell nenbrane. The figures are

shown SSBAIP dngih ! Lo haBEbhorwbionchBa Tah ntieh; * | s

used to I'ndi nmeans In conpari son w e

control _group (untr ed). Fig. 9 e .pl h P fective
for enh%fﬂ‘f?ﬁﬁatg?fés 8@?&@% i %4 gPu{SI’ %Efiytggf‘ied@g&éﬁ%tsi %Q%anﬁ%%ﬁmakdom
of lipids (which gives.rise to.glycerol as_ih cts).ip,.t.he adj pocytes.
Vit ur & WO MDE SE R P eanERD G35t b RyhaRk " ds Fref i
concentrations of PA for 24 hours. The figures, are shown as neanSD (n=6).
The synibdicate psOQpdand H*nmeaas P PLBl.08n camparisopewih theocontrol §rWhpari son
with the control group (untreated). DETAI LED DESCRI PTI ON OF EMBODI MENTS
10AS exfunireated). Poria for enhancing nutrient uptake by mammals (for
exanpl e, humans) disclosed in the present invention can be prepared by a

process siFRid.a6 {soat pht thias hosad PAN vk &ff8&ificd fat enhbncihgi thel muRNA
extracting Poria cocos (Schw) WIlf with the conventional extraction nethods

to obt abihréssiddF EXIURE! wheRhaI ki didferbiRiatedidrataid lcalls WyreC bepamaehgr aphy
into a low polarity fraction of |anostane (with 15 an el uent of

secol 32@%%%3“%?@%?5@2@2ﬁ%2 110 ST T 24 RS, ild LB and 0
> 100) | . , . .

cnr o SR UTOLETE SO e e A i
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Several |anostanes, are separated from %Be | anost ane fraction by subjecting

the | arcsunparson with tiameeniraligroen (gareatefurm chr omat ogr aphy el ut ed, wherein

the eluents used are dichloronmethane : nethanol = 97 : 3 to 95 : 5.
Figs. 7A and 7B are diagrams that show PA was not effective for enhancing

sugar uptake in adipocytes with suppressed mRNA expression of GLUT4. Mature
adipocytes and adipocytes with suppressed mRNA expression of GLUT4 (shG4-30)
15  were treated with different concentrations of PA and insulin, and then the GLUT4
expression (Fig. 7A) and its effects on sugar uptake (Fig. 7B) were analyzed. The
figures are shown as meantSD (n=6). The symbol * is used to indicate p<0.05, and
** means p<0.01, in comparison with the control group (untreated).
Fig. 8A is a diagram that shows GLUT4 proteins from different layers of cell
20 membrane obtained by centrifugation for analysis, which indicates that PA was
effective for enhancing the translocation of GLUT4 from intracellular organelles to
the cell membrane. Fig. 8B is a plot that shows the analysis of GLUT4 from layers
of cell membrane in a whole cell by fluorescence analysis, which indicates that PA
was effective for enhancing the translocation of GLUT4 from intracellular
25  organelles to the cell membrane. The figures are shown as mean+SD (n=3) for Fig.

8A and (n=6) for Fig. 8B. The symbol * is used to indicate p<0.05, and ** means



The fol |l owi ng exanpl es are provided for describing the present invention in

further details, but should not be used to limt the scope of the present
invention. 25Percentages and other amounts referred to in this
specification are by wei ght unless indicated otherw se. Percentages are

sel ectelgk 'OR%WMQ%WE% (%I(\%?l[t]{']& uﬂ fu?ﬂ?@ate??a”pl e 1 26 kg of Poria

grown i‘n Yunnan S extract ters " 75% aqueous 5 al cohol

on o 26071 e _ 5 al
resul g e Q%%?%*f%ﬁh%ﬂ%m??ﬁ%f REPEL s, A DA AT SRR C el
t . .af. 225. : '

cart i odvigbieetiler A iltibAm Mefreshdii ob ot GHECH 835 1R o BV ne

could be found in, every gramthereof, wherein K1 achym,¢c acid ook u

33. 4 ngherroduaty) e adigparssiviatees; @f%@%ﬁs wr@&%gt%wltﬁzmiule% &M 0Si 5
acid) occupied 19.01 ng; K2-2 (dehydrotunul osic acid) occupied 6.75 ng; K3
( polSy pattdpi andadiffer@)t oenogpiretions 06 By fomad hours3Thpiftmngsiam shewasisc aci d)
occupied 2.46 ngy. Exanple 2 15125 g of the al cohol extract from Exanple 1
was f urmbantSH t(nae) dthesiymbidl feis usied o indicate tpeils) Hfandi*thineamnpthébem t he
resulting six extraction solutions were conbined and concentrated to obtain

an ext I’@ﬁﬁﬁ)@fsoﬁayﬁﬁﬂga cofitol direth Qirpratdthne extract were-di ssol ved in heated
95% al cohol and left to cool, followed by filtering

DETAILED DESCRIPTION OF EMBODIMENTS
10 An extract of Poria for enhancing nutrient uptake by mammals (for example,
humans) disclosed in the present invention can be prepared by a process similar to
that disclosed in EP 1535619 Al, which includes extracting Poria cocos (Schw)
Wolf with the conventional extraction methods to obtain a crude extract, separating
the crude extract by chromatography into a low polarity fraction of lanostane (with
15 an eluent of dichloromethane : methanol of 96 : 4) and a high polarity fraction of
secolanostane (with eluents of dichloromethane : methanol of 90 : 10, and 0 : 100},
wherein the lanostane fraction is detected by a thin layer chromatography having a
chromatographic value, Rf, not less than 0.1 in accordance, when it is developed by
a mixed solvent of dichloromethane : methanol = 96:4; the Rf is less than 0.1 for
20 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 : 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.
25 Percentages and other amounts referred to in this specification are by weight

unless indicated otherwise. Percentages are sclected from any ranges used to total

10



and di scarding the insol uble substances. A small anobunt of water was added:
into 20 the filtrate until the al cohol concentration reached 45%t herein,
which resulted in precipitation; fromwhich a precipitate of 17.4 g was
obtai ned by centrifugati on consequently. Subsequent quantitative anal yses
on the ppgw pitate indicated that each gram thereof conprised 264.78 ng of

| anost anes, wherein Kl-1 occupied 159.7 nyg; K1-2 occupied 56.96 ny; K2-1
occupi ed 24.43 ng; K2-2 occupied 8.8 25 ng; K3 occupied 9.84 ng, and K4
occupied 5.05 ng. The nmethod of thin layer chromatography (TLC) with silica
gel wasjused tq confirmthe precipitate did not conprise any

secol anBSPBHMe Ieyampi e 3 100 kg of Poria was boiled with 800 kg of water
for 3 hours, thep left for 5 cooling to 50C and. a .val ue_t her eof was

adj ust ed t ?6&% QEPWGL%W@ ig \émnﬂamss@itmcr%ﬁwﬂh&ﬁ%gh@& %@37%% JIUERRS t he
resulted solution for 3 hours. A centrifugation machine was used to

separ at alcphel polgtion wmrdam heasingol ilhe ewiracsioad weye agpeaied dhrehtimegpthakg of
water to the separated solids. The aforesaid procedures were repeated,

i ncl udi reyubithigutiree gxpdaction welwtidds wWaftHcombiriédl 2nd stacnuimn gonaentatedntyi ng t he
10 solids by centrifugation. The two resulting |iquids were conbi ned, and

then vagigliag @RE|ET 6F2Z32 to0 Quaneitdtivieodhadysed Gerk Gubequfily fatricavet dry t he
adj ust mrent of pH value to pH 6.5 by using 3N HClL so as to produce a

preci pi fipt itrasd WhhemldRiatéd thates SERS 3F ¢shdsiA1Bs tddal® Bk UouRd in T¥BsEqUent | y
rinsed with 40 L H20, and centrifuged Tn order to recover the preci'pitate;
the pregiplt #&edps WRERYEIKA'Y (pachymic acid) took up 334 mg Kl-1
10 (dehydropachymic acid) took up 9.59 mg; K2-1 (tumulosic acid) occupied 19.01
mg; K2-2 (dehydrotumulosic acid) occupied 6.75 mg; K3 (polyporenic acid C)

occupied 5.06 mg, and K4 (3-epidehydrotumulosic acid) occupied 2.46 mg.

Example 2

15 125 g of the alcohol extract from Example 1 was further extracted six times
with 1.3 liters of dichloromethane; the resulting six extraction solutions were
combined and concentrated to obtain an extract of 22.26 g. The dichloromethane
extract were dissolved in heated 95% alcohol and left to cool, followed by filtering
and discarding the insoluble substances. A small amount of water was added into

20 the filtrate until the alcohol concentration reached 45% therein, which resulted in
precipitation; from which a precipitate of 17.4 g was obtained by centrifugation
consequently. Subsequent quantitative analyses on the precipitate indicated that
each gram thereof comprised 264.78 mg of lanostanes, wherein K1-1 occupied
159.7 mg; K1-2 occupied 56.96 mg; K2-1 occupied 24.43 mg; K2-2 occupied 8.8

25 mg; K3 occupied 9.84 mg, and K4 occupied 5.05 mg. The method of thin layer

chromatography (TLC) with silica gel was used to confirm the precipitate did not

11



15 with 8 L of water, which yielded 380 g of powder. Afterwards, the powder
was extracted three tinmes by using 4 L of alcohol, and the extraction

sol utions were conbi ned and concentrated to result in 238.9 g of al cohol
extract. The 238.9 g of al cohol extract was proved containing no

secol an &@np&% the TLC anal ysis, and then was subjected to HPLC
separat%,ﬁﬂﬁn h ga\%ﬁgl e'rrg of K2, 23 20 ng of K3, 24 ng of K4, and 4.52 -
ng of KI in per gramof the extract. In other words, each gram of the
extract has approxi mately 265 ng of |anostane conpounds. - O the powder
was extracte y using 4 L of 50% aqueous al cohol solution, and then had

t he 509 §ﬁﬁ§gﬁ al cohol solution renoved in order to obtain an 25 insoluble
powder; the extragtion was repeated three tines to yield 245.7g of a
Substance 100 digBf Eorra M%Eﬁ‘é‘oﬁ’ét%ag&bﬁfél o Biadfr; (O3 BRETS, 41 LT dor
substance was confirmed having no secol anostane conpounds by the TLC
analysi eqolingor ek antiephicvalue disteof wanadinatcg e b Lhbyosing ©3¥Ne8Hby HPLC,
whi ch yielded 214 ng of K2, 23 ng of K3, 24 ngy of K4, and 4.52 ng of Kl in
each grsolutdén,t fodlosved by tstirvihg che irsswtpd selugon foo JappusxiAetetrifu@@iomy of

| anost ane conpounds in each gram 5of the extract. Exanple 4 A Poria
powder iashifedeasaisedQokkgpahitd the 1{guid & tvdrsdtiat, ifallowed dy(dddivg aivéthér The
Poria powder was extracted with 120 L 95% al cohol for 24 hours. 10 The

m xtur %U@kgféﬂ Wafe® dolthe QRpavate@sdlids 'BicCafoldd@id pRdddfredageRichasiegd and
filtered forr another three cycles. The filtrates were conbi ned” and
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extract on extraction with a ase extraction
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of 246.9g. A separation of the, dr id rried t neans of a
silica YMUEDFOREIURERACHP aaehrion Wt ks A70eE3 el el Dot AEEMGeR! 1o

wei ght of the dry solid. The silica gel having a djanmeter qf, 70-230 nesh
was madef pid velugktacethér athiyousingt BNaHEdogo @6 19 pradiicest peecipif¥e. o8idimm was
eluted by the followi ng eluates in sequence: a m xed solvent of 20

di chl ormmeeiptitate was reephmbed fron® éhet solutiony edbseghertty risediveith d0ondiHane :

met hanol = 90: 10, and pure nethanol. The eluates were tested by the thin

| ayer ciidoaittifigedhin qrikClo redoseethe precipitatg\thelpe¢cipiatp wasdspragigddryapor
were used for detecting, and a m xed sol vent of dichl oronethane : nethane =

96: 14 WagitHs®d, 8f v@atée%iagirygadbacaafod g othgowlisateferbrrdd)ghs ipovwddr was

constituents in the TLC
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 compounds by the TLC

analysis, and then was subjected to HPLC separation, which gave 214 mg of K2, 23

20 mg of K3, 24 mg of K4, and 4.52 mg of KI in per gram of the extract. In other

words, each gram of the extract has approximately 265 mg of lanostane
compounds. -

Or the powder was extracted by using 4 L of 50% aqueous alcohol solution,

and then had the 50% aqueous alcohol solution removed in order to obtain an

25 insoluble powder; the extraction was repeated three times to yield 245.7g of a

substance insoluble in 50% aqueous alcohol solution. The insoluble substance was
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25 conbi ned. The elution carried out with the m xed sol vent of :
di chl oronet hane : nethanol = 96:4 resulted in a PCM portion in an anount
of 78g. The PCM showed 6 trace points in the thin |layer chronatography. The
resulted eluates fromthe elutions carried out with the eluents of

di chl or gy¥BiRAIE havinet ; I 0 |
obtain a PCW poP?Ylgﬁ ﬁﬁ%kolﬁg@%gﬂr@g}@ﬂ%@%ﬁ@@ g%@&%ﬁsﬁ%@ﬁ;;ﬁ%?t her
separ at I t i.chl : t = 5:3.5
and | heﬁﬁdﬁn‘%‘eﬁf o A plifeaBon RS SOT HETE b SRDRU IR & of
Kl (K1-1 1-2) K2-1 K2 K3, . K4 K4hb K6 d K6b.
Furt Ber?%@g%ﬁn%f)f Jﬁ/’é’%@&&%‘f@%ﬁ& 8152 R RLIE choh B ot DefYEd Gt o
can be found in US2004/0229852 Al . 10Th f id Kl to Ké6b ds h
the fol WBighig 'egwafms ﬂ%@pprox?mteiy 26p mg @%@%ﬁaﬁ'ﬁg@mwédw %rac E‘é&”é 1
OCOCH3 (trace quantity) K2-1: R2 = OH (tunul osi c aci d) (dehydropachym c

aci §) Kofthe ertraet. OH(trace quantity) (dehydrotumnul osic acid)

Example 4
A Poria powder was made of 30 kg of the China-grown Poria cocos (Schw)
Wolf. The Poria powder was extracted with 120 L 95% alcohol for 24 hours.
10 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 an amount of 265.2g. The dry extract underwent 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
15 to obtain a dry solid in an amount of 246.9g. A separation of the dry solid was
carried out by means of a silica gel column, which was filled with silica gel 10-40
times of the weight of the dry solid. The silica gel having a diameter of 70-230
mesh was made by Merck Corporation with a code of Silica Gel 60. The column
was eluted by the following eluates in sequence: a mixed solvent of
20  dichloromethane : methanol = 96:4; a mixed solvent of dichloromethane : methanol
= 00:10, and pure methanol. The eluates were tested by the thin layer
chromatography (TLC), wherein an ultraviolet lamp and iodine vapor were used for
detecting, and a mixed solvent of dichloromethane : methane = 96:4 was used as a
developing liquid. The eluates having similar constituents in the TLC were
25 combined.

The elution carried out with the mixed solvent of dichloromethane : methanol

13



K3: R6 = CH3, R5 = H (polyporenic acid K4: R2 = a-OH, R5 : :
C) (3- epi dehydrot unmul osi ¢ acid) Kd4a: R6 =CH2OH, R5 = HK4b: R2 =13-000CH3, R5
= OHK6a: R6 = CH3, R5 = (H K6bK5 The anmounts of the | anostane

conpounds K1 to K6b separated fromthe PCM portion are listed in the table

bel ow. Zhy. t i - 5 ah 0 " o
bel ow Ti PRGN ih P ERbHTD AR SHTA B Y835 ThTRMABWeAPEh0

points in the thin layer chromatography. The resulted eluates from the elutions
catried out with the eluents of dichloromethane : methanol = 90:10 and pure
methanol were combined to obtain a PCW portion in an amount of 168g.

5 The PCM portion was further separated by means of an eluent of
dichloromethane : methanol = 96.5:3.5 and the same silica gel column to obtain
purified lanostane components of K1 (K1-1 and K1-2), K2 (K2-1 and K2-2), K3,
K4, K4a, K4b, K5, Kéa and K6b. Further details of the separation steps and
identification analysis data can be found in US2004/0229852 Al.

10 The aforesaid K1 to K6b compounds have the following structures:

K1-1: R2 = OCOCH3 (pachymic acid) K1-2: R2 = OCOCH3 (trace quantity)
K2-1: R2 = OH (tumulosic acid) (dehydropachymic acid)
K2-2: R2 = OH (trace quantity)

(dehydrotumulosic acid)

HOOC,,

14



K4b K5 Kéa Kéb 3.0 g 6.2 g 1.93 g 0.55 g 66 ng 86.8 ng 47.6 ng 21.4 ng 90.7
g

K3: R6 = CH3, R5 = H (polyporenic acidK4: R2 = aOH, R5 = H
C) (3-epidehydrotumulosic acid)
K4a: R6 =CH20H, R5=H K4b: R2 = pB-OCOCH3, R5=0H

Ké6a: R6 = CH3, R5=0H

HOOC,,

HOOC.,,,

HO

Kéb 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.

KI K2 K3 K4 K4a K4b K5 Ké6a Kéb

3.0g [6.2g |(193g |[055g |66 mg |86.8mg|47.6 mg|21.4 mg {90.7 mg

Example 5

Capsules having the PCM portion prepared in Example 4 were prepared basing

on the following composition:

Components Per Capsule |Per 30,000 Capsules

PCM prepared in Example 4 (containing
approximately 15 wt% of KI1-Ké6 11.2 mg 336.0 g

compounds)

Sodium silicoaluminate 5.0mg 1500 g

15



Exanpl e 5 Capsul es having the PCM portion prepared in Exanple 4 were
prepared basing on the follow ng conposition: Conponents Per Capsul e Per
30, 000 Capsul es PCM prepared in Exanple 4 (containing approxi mtely 15 wt %
of K1-K6 compounds) 11.2 ng 336.0 g Sodium-siti-coalumnate 5.0 ng 150.0 g

St ar ch | §lat@f Potato 378.8 mg 11,364.0 g
Magnesium Sterate 5.0 mg 150.0 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

5 evenly in a mixer, followed by filling the resulting mixture into No. 1 empty
capsules. Each capsule contains approximately 1.68 mg (0.42 wt%) of effective

components K1-Ké6.

Example 6
10 Experiments testing the use of triterpene compounds to prevent and treat Type
I Diabetes
The Poria extracts used for the following cell expierments were either the
precipitate made in Example 2, or the purified compound shown in Fig. 1. The
extracts were dissolved in a solvent made of alcohol:DMSO (9:1); the resulted
15 solution was added into culture dishes, in which only one-thousandth of a final

volume was added into each well.

1. Cell culture of adipocytes
3T3-L1 is a type of rodent preadipocytes that initially appear to be
20  spindle-celled. When the cells are added with an inducing agent and cultured for
2-3 days, the cells are transformed and would appear more round in morphology;
the more days the cells are allowed to differentiate, the more specialized the cells

become. In cells that have not undergone differentiation, the main glucose
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378.8 ng 11,364.0 g Magnesium Sterate 5.0 ng 150.0 g Total 400 ng 12,000.0
g The PCM portion and sodiumsilicoalumnate were sifted by using a
#80 nesh, and the starch potato was sifted by using a #60 nmesh; while
magnesi um sterate was sifted by using a #40 nesh. Subsequently, the

af or esa&@ls?eﬁem@r@ﬁuw Sy iR RYRRntiskdl %eH!. Xe hﬂa‘i&‘x 'd&‘fﬁ@ %l Yichdd |1 ng
sul't 0

the re ng mixture into No. 1 enpty capsules. Each capsul e nt ai ns
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10Exper e€sting the us erpene conpounds treat
Type |
yp tD' AP larger volume of blood glucose that are transferred across the cell

membrane and absorbed by the cells, and thus blood glucose could be lowered
5 more speedily. The 3T3-L1 adipocytes possess a comprehensive system of
glucose absorption activated by insulin, and thus is adequate for the research of
glucose metabolism and insulin signaling pathway, as well as for observing the
complete process of the generation and regulation of lipids. Therefore, the fully
differentiated 3T3-L1 adipocytes has become a representative cell strain that is
10 applied widely, and because the real adipocytes from human tissues are difficult to
culture in successive generations, researchers generally use this particular cell

strain to carry out relevant experiments and evaluations.

1.1 Cell culture of adipocytes

3T3-L1 preadipocytes were cultured in Dulbecco's minimal essential medium
15 (DMEM) supplemented with 100 IU/mL penicillin, 100 Cg/mL streptomycin, 1 %
nonessential amino acid and 10 % calf serum in 5 % CO2 and 95% Atr at 37°C.
Once the cells have become fully grown, differentiation was induced by treating the
cells with differentiation  inducers (DMEM  containing 0.5 mM
3-isobutyl-1-methylxanthane (IBMX), 1 UM dexamethasone, 10 Og/mL insulin,
20 and 10 % fetal bovine serum) for two days. The cells were re-fed with DMEM
supplemented with 10 Og/mL insulin and 10 % FBS for another two days, and then
changed to 10 % FBS/DMEM without insulin every 2 days for 4-6 days. At this
stage, near 90 % of the cells expressed the adipocyte phenotype and were ready for
the experiments. Before commencing the experiments, the 3T3-L1 cells were
25 rinsed with PBS solution first, and then cultured overnight in the serum-free and

insulin-free 0.2% BSA/DMEM culture medium, so as to remove interferences from
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The Poria extracts used for the followi ng cell expiernents were either the
precipitate made in Exanple 2, or the purified conpound shown in Fig. 1.
The extracts were dissolved in a solvent nade of al cohol:DMSO (9:1); the
resulted 15 solution was added into culture dishes, in which only

one-t hqyRBELM 9hd dhduiigal vol ume was added into each well. 1. Cell culture
of adi pocytes 3T3-L1 1s a type of rodent preadi pocytes that initially
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representative cell strain that is 10 applied wdely, and because the real
adi pocye&gériﬁfeﬁfg human tissues are difficult to culture in successive
generati1ons, researchers generally use this particular cell strain to carry

o4 Xl SHRGE TR RGP e B Ll oL
A GLUT4 carrier with the influenza viral protein HA marking (donated by
HA-GLUT4-GFP, Timothy E. McGraw, Weill Cornell Medical College) was used
to transfect the 3T3-L1 preadipocytes by Lipofectamine 2000 (Invitrogen, CA,
USA), and strains of adipocytes that consistently expressed GLUT4 proteins with
15 the influenza viral protein HA marking were screened by using G418, so that the

cells were allowed to differentiate into adipocytes and used for evaluating the

translocation of GLUT4 proteins.

2. Evaluation of 2-deoxy-glucose uptake
20 For the experiment of testing the effects of triterpene compounds on enhancing
glucose uptake by 3T3-L1 adipocytes, 3T3-L1 preadipocytes were cultured on
6-well culture dishes, and allowed to grow fully therein before being subjected to
differentiation by a differentiation-inducing agent. Once the 3T3-L1 cells became
matured and differentiated into adipocytes after 7-12 days, the cells were used for
25  testing glucose uptake. Said adipocytes were firstly placed in a serum-free culture

medium (0.2% BSA/DMEM) overnight, followed by cultivation for 2-6 hours in
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15 (DVEM supplenmented with 100 Wl penicillin, 100 O g/nmL streptonycin,
1 % nonessential amno acid and 10 % calf serumin 5 % CO2 and 95% Air at
37C. Once the cells have becone fully grown, differentiation was induced by
treating the cells with differentiation inducers (DVEM containing 0.5 niv

3-1 SObLgeY&mJi?é@tdéYll SaRdRahfRdd %’M?ﬁalm ﬂtﬁéﬁ‘tm%bﬁé’e?ﬁfh@lon@oolo ti§fefperensul i n,

20 and 10 %fetal bovine serum days. The cells were re-fed with

o A 1) AT R, 0
yaﬁgh}'ﬁtﬁﬁ??é@@ﬁﬁ@’% 5 BN R A e e
Chen cunih KPSt G G e ok Py ainal hdanhiPre b SR a% bven
cul tsur efo?%dlhlcj)g}s SFC;ngl?y,tg 2r§(r:r§vmei Iortlt2e-[ife§>£ye-%c[ Cﬁ-rg?urgosg %EPDaemraslﬂgml nsul -
Biosciences, Little Chalfont, Bucks, U.K) and 0.2 ml of non-radioactive glucose
buffer derived from 0.1mM 2-DG were used as a substitute for KRP buffer in order
to begin the experiment on glucose uptake. After allowing the experiment to run for
5 minutes, the cells were removed and rinsed with PBS solution to terminate the
10 intake of glucose. Subsequently, the cells were dissolved in 0.2 ml of 0.2% SDS,

and 10 pL of the solution with dissolved cells was transferred into UniFilter plates

(Perkim-Elmer, Wellesley, MA, USA) with filtering bases and dried in a vacuum
oven at 37°C, in which each well was added with 30 pL of counting solution, and

then analyzed by using a micro-disk liquid scintillation analyzer (TopCount,
15 Packard NXT, Packard BioScience Company, Meriden, CT, USA). The glucose
concentration accumulated in the cells was calculated, and divided by the protein
concentration, so as to obtain a glucose uptake rate indicated as nanomoles of
glucose uptake in every microgram of cell proteins at every minute (nmol/min/mg).
Thé protein concentration was determined by using the standard Bicinchoninic acid
20 (BCA) protein assay kit (Pierce, Rockford, IL, USA). The uptake of non-specific
glucose was determined by adding 0.2 uCi of L-[14C]-glucose, and then used to
substract from the value obtained by the analyzer so as to get a value for the uptake
of specific glucose. Therefore, the effects of different concentrations of triterpene
compounds on the glucose uptake by 3T3-L1 adipocytes could be determined.
25
3. Evaluation of glucose transporter 1 and 4 (GLUT 1 & 4) Proteins
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1.2 Cell culture of adipocytes used for inhibited nRNA expression of GLUT4
experinents A viral carrier (TRCNO0O00043630 shRNA, Genom cs Research
Center, 5 Academia Sinica, RO C ) carrying G.UT4-inhibiting RNA was used
to infect the 3T3-L1 preadi pocytes (sh4-30), in order to create a gene

expr essi ONEHafHeNG&peARRNE bE flstihBIhOLHEAS oPlirifepelt RRREARRI O, ihpe cell
strain was all gvveg to further1 gi fferenti atrel, from which the eéfal??grgnti at ed
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enhanci ng gl ucose uptake by 3T3-L1 adi pocytes, 3T3-L1 preadi pocytes were
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10 for 30 min at 4°C. An equal amount of protein from each sample was separated by
sodium dodecyl sulfate (SDS)-10 % polyacrylamide gel electrophoresis (PAGE)
and transblotted onto polyvinylidene difluoride (PVDF) membranes (Millipore,
Bedford, MA, USA). Subsequently, the Western blot analysis was carried out by
using monoclonal antibodies targeted for GLUT1 (Abcam, Cambridge, MA),
15 GLUT4 (R&D systems, Minneapolis, MN), and (B-Actin, Chemicon, Temecula,
CA, USA), so as to determine whether there was any effects on GLUT protein
expression in 3T3-L1 adipocytes under different concentrations of triterpene
compounds. Each sample of proteins was treated with a chemiluminescence kit
(ECIL., Amersham, U.K.) before being exposed and processed into X-ray film, and

20  then quantitatively analyzed by using computer software.

4. Evaluation of gene expression of glucose transporter 1 and 4 (GLUT1 & 4)
Real-time Q-PCR was performed in order to evaluate mRNA expression of
GLUT proteins in 3T3-L1 adipocytes under different concentrations of triterpene
25  compounds. Firstly, the fully differentiated 3T3-L1 adipocytes were mixed with
different concentrations of triterpene compounds and left for 24 hours, before

20



serumfree cell culture nedia containing different concentrati ons of
triterpene conpounds, and then rinsed once with PBS solution before
undergoing cultivation in I CRP buffer (20 nM HEPES, 137 nM NaCl, 4.7 nM
KCl, 1.2 M MgS™4, 1.2 nM I CH2PO4, 2.5 mM CaCl2, and 2 nmM pyruvate, pH 7.4
and 0. 204:BRAho dhe 3¢ c@ltfu?é n?ed‘t‘ﬁﬁr&d Eélﬁ%'t}M Trieo? va@iet '(l-mﬁfro%hn Irvine,

2- d;aoxy D-[14C] il ucose (2- Amer sham Bi osci ences, Little al font, Bucks,
U K) a 0: S 2- DG
vere st 158 Rt %?‘%@%ﬁg RNBHIAEL S5 pheRL %xﬁpe%“! ment
on gl uc Af t th nent-~to ru th
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of glu Subsequent | he cells were dissolved in . 0..2% SDS,
and 10 glofyﬁ“e@?s %ﬁﬂé’ﬂbs (%t F%WIVWL VERSSURACy B eSS “ﬂ&%ﬂf&%%ﬁglggrg’d h"ﬂi 0
UniFilter plates (PerkimEl mer, Wellesley, MA USA) with filtering bases
and 5dr i wanpla iata, 60NAn Buserswezy specificelly desigaed fop GLUAS, GldéH.windh 30 pL

of counting solution, and
B-actin, and the SYBR Green Q-PCR analyzer (Applied Biosystems, Foster City,

CA, USA) was used to expand the gene for detection (Glutl & 4) and reference
gene (B-actin), before relative gene expression values were calculated by the AACT
method using the StepOne v2.0 software (Applied Biosystems).
10
5. Evaluation of translocation of glucose transporter 4 proteins
5.1 Analysis of translocation of glucose transporter 4 proteins (1)
In the mechanism of insulin enhancing glucose uptake by adipocytes or muscle
cells, the translocation of GLUT4 from intracellular organelles to plasma
15 membrane (PM) actually plays a vital rol therein, thus the effects of triterpene
compounds on enhancing the translocation of GLUT4 to plasma membrane in
3T3-L1 adipocytes were tested here. The differentiated and mature 3T3-L1
adipocytes were cultured overnight in a serum-free cell culture medium, and then
further cultured in serum-free cell culture media containing different concentrations
20 of triterpene compounds for 2 hours. This was followed by high-speed
centrifugation at different rotation speeds (16,000 g - 200,000 g) in order to
separate the cellular plasma membrane fraction from the low density microsome
(LDM) [Liu, L. Z. et.al.; Mol Biol. Cell 17, (5), 2322-2330, 2006]. Western blot
analysis was performed by using a monoclonal antibody for GLUT4, so as to
25 observe whether there are any effects from different concentrations of triterpene

compounds on the translocation of GLUT4 from cellular LDM to PM in 3T3-L1
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then anal yzed by using a mcro-disk liquid scintillation analyzer

(TopCount, 15 Packard NXT, Packard Bi oSci ence Conpany, Meriden, CT, USA).
The gl ucose concentration accunulated in the cells was cal cul ated, and

di vided by the protein concentration, so as to obtain a glucose uptake rate
i ndi catgg @csyt@gnorml es of glucose uptake in every mcrogram of cell
proteins %t every mnute (nnol/mn/ng). The protein concentration was
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determ ned. 25 3. Evaluation of glucose transporter 1 and 4 (GLUT 1 & 4)
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carried out by using nonoclonal antibodies targeted for G.UT! (Abcam

Canbr i d§ds wae, agein Angrd WitlziresselddiBS salutierngol timesyand ineubaggdwadt i n,
Chem con, Tenecula, CA, USA), so as to determ ne whether there was any

ef f ect shodaGingreqnjogatcd sesqrdasy aotibodics (Beinto ddalbainy MdO) ol & hodi. fFher ent
~concentrations of triterpene conpounds. Each sanple of proteins was treated
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processed into X-ray film and 20 then quantitatively analyzed by using
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1 and 4 (&L & 4) Real -tinme Q PCR was perforned in order to evaluate
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concentrati ons o? triterpene
(POLARSstar Galaxy; BMG Labtechnologies, Offenburg, Germany). The ratio of

rhodamine fluorescence to GFP fluorescence was calculated, and used to evaluate a
relative quantity of HA-GLUT4-GFP translocated to plasma membrane. Since
20 HA-tagged GLUT4 could only be labelled by rhodamine after it has translocated to
plasma membrane, the ratio was useful in the evaluation of GLUT4 translocation to

plasma membrane.

6. Effects from the accumulation of triglycerides and the release of glycerol
25 For the experiment of testing the effects of triterpene compounds on the

accumulation of triglycerides and the release of glycerol in 3T3-L1 adipocytes, the
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25 conpounds. Firstly, the fully differentiated 3T3-L1 adi pocytes were

m xed with different concentrations of triterpene conpounds and left for 24
hours, before renoving the cell culture mediumand using the Trizol buffer
(I'nvitrogen, Irvine, CA USA) to obtain total RNA fromthe cells.

Af t er wefi fSrentiatclid aRf %&a@mae%mipgﬁ%s t@efeefchﬁmat@dldo@nﬂitgah-igaeaci ty

cDNA Reverse Transcription Kit Bl osyst ens, Darnst ad Ger many) was
used t e L ' ] | | & 14k 3 ré&er.spwer e
poc  HEaiFaE shRARE el bt TuRAEP IVt P NEniBL A BEGRI'E C.

Q PCR anal yzer (Appljed Bi stens, Faoster C CA.  USA) wa ed,to
expand cthute Bindi4 Spoiziting ABHTERonoaER g i tiremehe foBnsbls (P54t n)
before rel atjve gene expression val ues re | cyl ated by the T et hod
usi ng th@@r%tﬂmglwgmeg@f Yk €0l %S‘?ff a’é@%ﬁt@i?fe& ﬁwslje?eafe @Q@%/EL% on of
transl ocation of glucose transporter 4 proteins 5. 1 Analysis of |

t rahs| aising @n ghcerpluasnay kita R putaxe Laboptories,nAngrim, | HK)hdo ndeitramingm of

i nsul in enhanci ng gl ucose uptake by adi pocytes or muscle cells, the

t r ans| odatthemdifferGtUiehdentrations pfidetdrpérer companedd bsd tanypéfientsn onStheenbr ane
(PM actually plays a vital rol therein, thus the effects of triterpene

conpounelzas ofnglgaeiod drbme liptdpealaRinm in 03 TILUT 4dipocptess Mhenisviel afe in
3T3-L1 adi pocytes were tested here. The differentiated and mature 3T3-L1

adi pocxﬁgrﬁygreﬁgﬁ% ci tﬂfeeda(ﬁgfé&ﬂéghiweké‘ derefmiad ree Cfl-Requl@ Usimmgi um and

t hen fur tured in s mfree cell culture media containing different

concentRaflifdS7acarias, J. L. etal.; Histochemistry 97, (6), 493-497,1992). The oil
10 droplets formed by the accumulation of lipids in the cells were stained, rinsed twice
with 60% isopropanol, and then extracted in 100% isopropanol before being
quantified at the absorbance of 490nm. The readings were compared with that

from the adipocytes without being given triterpene compounds, in order to evaluate

the effects of different concentrations of triterpene compounds on the accumulation

15  oftriglycerides in the adipocytes.

The experimental results indicated that like insulin, the triterpene compounds
possess the following four properties, and thus is effective for treating Type I
Diabetes:

20 (1) In the adipocyte model, components or extracts from Poria were effective for
enhancing the absorption of extracellular glucose into the cells:

From the evaluation of the effects of Poria extracts (Example 2) on mature
adipocytes, as shown in Fig. 2A; Poria extracts were evidently effective for
increasing glucose uptake, and the effect for increasing glucose uptake was

25  positively correlated to increases in doses given to the cells. On the other hand, the

addition of 100 nM of insulin was also effective for increasing glucose uptake. The
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20 of triterpene conpounds for 2 hours. This was foll owed by high-speed
centrifugation at different rotati on speeds (16,000 g - 200,000 g) in order
to separate the cellular plasma nenbrane fraction fromthe | ow density

m crosone (LDM [Liu, L. Z et.al.; Ml Biol. Cell 17, (5), 2322-2330,

2006] . t ' ' tibod
] é c,g%ﬁg@hﬁfg %gﬁloﬁig?n\g@\i%gtﬁ feOSRA (&Y fh'ﬁhélgeﬁpe]{{?g@ﬁﬂsp agt | body

for G er there are any e cts fromdifferent
concent ' Lrer e.. o) j f from
cel I ul 7Oris et kg PhbSTARR i RENBEATRe Brifdfll B HICEABLARRS il (10
gl ucose, transporter 4 pratein 2 - L1 preadipocytes stabl

expr essthﬁgcw(@ﬂ‘ﬁ&héﬁmg\!@ﬁ‘éd }M%r?%éﬁ%él plg@{ﬁqa&ﬂ& Hfég?‘?ég,a éHfigstehen
allowed to differentiate by an inducing agent, after becomi ng fully grown
(Gover SIPtFke d 55 80%ol12a0%, Bndl L4590K vapn swen. 4] ABbomicraete [y
differentiated 3T3-L1 adi pocytes were given and left with different
conéentineteagmh indafced riyt BApwas themosirignifiseny thasitke feldowingeavalyatiansovi ng
the cell culture nediumand rinsing the cells with ice-cold PBS sol ution.

Subsequeerelcarriecheutclsy basingioa HA.xed i n 4% par af or mal dehyde at room
tenperature for 15 mnutes, and 10 then incubated with primary

anti - henﬁgﬂbé@ﬂd’iﬂ#t({ . 320t theadSec(sl@CRR)orf ficréashpghicatd ﬂﬁtakb rédvagest he
cells with ice-cold PBS solution 2-3 tinmes. Afterwards, the cells were

agai n {58 e 15p8e ©F tHnEBME Wadtthe MéstSibhifRant aNd Hdtes ARee Beigt h
rhodam ne-conj ugat ed secondary anti bodi es (Leéinco, Ballwin, M) for 1 hour.

The. Cel gl AR eneRl d BRSOl kB0 gt PR BheclRARH |00
ol dPe A8 a8 R eveP Rl e e 1 i e MRk RR i D g s S ERE MR P4 By
beed | bt el B BRser/PiaRanes 8o ARARER L r ansi ocat ed to- pl agna
menbrane. glcgc():r%ing to Fig. 4, PA was only effective for enhancing glucose uptake in
differentiated adipocytes, not for preadipocytes. When phloretin (PT) was
administered to both preadipocytes and adipocytes, the glucose uptake in both
15  types of cells were significantly inhibited. According to past research literature, the

preadipocytes only possess GLUT]1, whereas the adipocytes possess GLUT 4.

Therefore, PA is thought to increase glucose uptake by increasing GLUTA4.

(2) The effects of PA, a triterpene compound; on enhancing the protein and mRNA
20  expression of GLUT4 in mature adipocytes
Fig. 5 showed that when different doses of PA were administered to the mature
adipocytes for 24 hours, and followed by performing the Western blot analysis
targeting GLUT1 and 4 to evaluate the effects of PA on the protein expression of
GLUT1 and 4; the results indicated that PA was effective for enhancing the protein
25  expression of GLUT4 (Fig. 5A), but not for GLUT1 (Fig. 5B).

The results of using Q-PCR and a specific probe to investigate the effects of

24



20 HA-tagged GLUT4 could only be | abelled by rhodam ne after it has

transl ocated to plasna nenbrane, the ratio was useful in the evaluation of
GLUT4 transl ocation to plasna nenbrane. 6. Effects fromthe accunul ati on of
triglycerides and the rel ease of glycerol 25For the experinment of testing

the ef iggt nPfcohEéﬁt%tRﬁ@eoPW%”ﬂfe HRNAC eRpfedsibhasf GLUOT pridtghyqari des
and the release of glycerol in 3T3-L1 adi pocytes, the differentiated and

mat ur e eC e r fsepacel |
Tt R TS PIBRER Y bl B S 3o lbykded B8 Y epACe]
medi a cont ainin i fferent concen or 24
nour o. Sonls efivad e rfﬁm%%él%?f @‘éﬁﬁﬁ%é AfieR3 %&ﬁiﬁnﬁ?ﬁg@éd

gl ycer ol by 5 ysin erol assay Kkit, 0X rat.gries rim UK),
to det dPgHlaE h ?nf'dl f’wg r OB N CEREFSHY ? fGtﬁﬁo ﬂ\gﬁée%’(?ﬁpo ds had
any effects on the rel ease of glycerol from I i pid breakdown in 3T3-L1

adi pocyRNA-Tferferingmehod pyag) @s@értpd-‘égatﬁ # Ink 1 adinssaiaseyitheorsigentiy i ned by
G |-Red O staining (Ramrez-Zacarias, J. L. et.al.; Hstochemstry 97, (6),
493- 49Tow9eR)ressioe afi GLIOTdr Ghget/s) @nﬂeﬂlebydmmey@scwamlmdow bartherpi ds in

the cells were stained, rinsed twice with 60% i sopropanol, and then

ext r actegglvate gﬁﬁ%st slpparl@pami the resudtshehiongn gudtigi TBeavidch tdemoakratedance of
490nm The readi ngs were conpared with that fromthe adi pocytes w thout

bei ng ghxenifferbhedBSEte of PR Aot ipfedtlydefhintecttt) BRlcdsE Neptakd dat theof
different concentrations of triter pene conpounds on the accunul ation 15of

trigly gl a8 AUPGE RISy ARy Saffingal ed
that %@g&ﬁﬁufﬂ}l&%g&‘ﬁﬁgﬁﬁ%% e(I:I(l)lrrpour%s pos ess t ﬁlovvi ng tour
ert and thus is effective for treating Type | Dabetes 20 (1) In
adl%]g@ e%%f’é fon. conponents or extracts from Poria were effective for
enhanC| ng the absorptl on of extracellular glucose into the cells: Fromthe
eval uation of the effects of Poria extracts (Exanple 2) on mature

adi pocytes, as _shown _in Fig, 2A;, Poria extracts_wer vi dent | ffective
for indskabhngifgtscdda gmeah@ncm&dhe Hangpeaizqn PBGM%E’?@%&WH@ %‘F e upt ake

was
organelles to plasma membrane in mature adipocytes

One of the mechanisms for insulin to enhance glucose uptake is to promote the

15  translocation of a large number of GLUT4 from intracellular organelles to plasma
membrane (PM) in order to carry out glucose uptake. Therefore, the mature 3T3-L1
adipocytes having the comprehensive system of insulin activating glucose uptake

was employed to evaluate the translocation of GLUT4 proteins. Fig. 8A illustrated

the results of Western blot analysis on the plasma membrane (PM) separated out

20  using high-speed centrifugation, which revealed that 0.01uM of PA significantly
increased the amount of GLUT4 in the plasma membrane to 141%, and the amount

was further increased to 328% when PA dose was elevated to 1 uM. The use of
3T3-L1 adipocytes stably expressing HA-GLUT4-GFP proteins and fluorescence
measurement method further confirmed that PA enhances glucose uptake by

25  increasing the translocation of GLUT4 to plasma membrane. It can be observed in

Fig. 8B that when the dose of PA was added to 1.0 pM, the translocation of GLUT4
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25 positively correlated to increases in doses given to the cells. On the
ot her hand, the addition of 100 nMof insulin was also effective for

i ncreasi ng glucose uptake. The pure conpounds from Exanple 2 were used for
further experiments. Fig. 2B showed that two hours after giving the pure

COWDOU%?mﬁn Hﬁeﬁgifdh%%wélevh&ﬁ%ﬂ@ffold!enf@ﬁﬁﬂemé rédtidts doRFimedadhiiA  TA,
and PPA significantly increased glucose uptake to 165.89% 142.5% and

the. st ar gdgntor PR PR dLatish B GrOTas b ERoR ot "oy

basi ng on PA. According to Fig. 3A, the effects of PA on increasing
gl ucos@ﬁ‘ﬁ'@&%'el evates along with the | apse of time, and was the nost
significant at 2 hours after being adm nistered (increased to 165.89% . In
addition, an increase of PA concentration 10 |led to el evated gl ucose
uptake. It can be observed in Fig. 3B that when PA was given at, 1gM the
gl ubos4upThreflvats ofritA ensahaneing e ggopmulatiop&f 6flleﬁ§rlg@9 redpciiga was
only effective for enhancing glucose uptake in differentiated adi pocytes,
not f orthpreladiepoitgltyesrol te mutthtecometlianin(thg pdipmsytedni ni st ered to both

pr eadi pocytes and adi pocytes, the glucose uptake in both 15 types of cells
wer e si gni fi gdditioy to wbséivigd thefeffeutsiofiPAt on phribse epskedh adipaysdsutle, t he
preadi pocytes only possess GQUT1l, whereas the adi pocytes possess G.UT 4.

Ther ef af@ithd3A tsﬁoﬁa%%}‘%&n /dePideeasd BpICcBRAKUDWAKGcRYsd M‘rgig@érﬂg) gUT4.
(2) The“effects of "PA, a {riterpene conpound; on enhancing the protein and

m g%ﬁé@gﬁ?f 5»%.'8?6 qls?geg%ﬂla-\téa. rﬁg‘é{f} ilet?»\efgcg &ME %SlHtS fifong - 240 haWefled hat

es 0 were a to the mature adi pocytes for

24 hours, .and foll d by, perfergn I ting
aLufs e, dHERaPAREL F o T B SR aord o RN R Bel FUEE
GLUT1 and 4; e I i ndi.cated that .PA was, effective.for. en ing the
pr ot ei m@@%&%gﬁs@ﬁgﬁ%@ SaURng( ﬁi ‘&.Ve%ﬁﬁl,t %’t‘nqﬁt&F@r‘fnéEWUPEi (8?19‘%’8) . The
results of using Q PCR and a_specificdorobe to investigatF {he ffects of

the accumu(lgatmn of triglycerides exceeded 137%, and the release of glycerol was

Jowered to approximately 70% of the original level. The results suggested that PA

was effective for promoting the synthesis of lipids and preventing the breakdown of

15 lipids.
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di fferent concentrations of PA on the nRNA expression of GUT proteins in
mat ure 3T3-L1 adi pocytes were shown in Fig. 6, and it reveal ed that 1RM of
PA coul d el evate the gene expression of GLUT4 to 228% which suggested PA
could regul ate the gene and protein expression of GLUT4. Moreover, the 5
nMRNA-i nterfering nmethod was used I e 3T3-L1 adi pocytes with
consistently | ow expression of G ? Ig. 7A), and the adi pocytes was used
to further evaluate glucose uptake, with the results shown in Fig. 7B,

whi ch denonstrated that different doses of PA did not greatly enhance the
gl ucose, upt.ake.in the adi pocytes, thereby. proving that,RA enhances gl ucose
Opt ake by HbF L@ ot ePRGOweE Beving e frlonien chomiCak famulddlh 4 pa on
enhancing the transl ocation of GUT4 fromintracegllular organelles to

pl asma menPhatARceRiicalbyy peceptible it therpel. is ameiiRotiNg nfIRRORESt inndM§l in to
enhance gl ucose uptake is to pronote the 15 translocation of a |arge nunber
of GLUT4 flabrication af ¢l melimammngdpeticating dighetesmn asndsnmab indugedi fromr der t o
carry out glucose uptake. Therefore, the mature 3T3-L1 adi pocytes having

t he conpr eimsofficientdgsitlamndflood shereof,acti vati ng gl ucose upt ake was enpl oyed
to evaluate the translocation of GLUT4 proteins. Fig. 8Aillustrated the
results of Western blot analysis on the plasm nenbrane (PM separated out
20 usi ng hi gh-speed centrifugation, which reveal ed that 0.01RM of PA

significantly increased the anount @Q@G%JM iQ_theg plasma nenbrane to 141%
and the anpunt was further increase [of .

and fl uorescence

R z Y
2 R, z H Es
)
10
wherein R, is either -H or -CHj3; R, is -OCOCH;, =0, or -OH; R; is -H or -OH;
R, is -C(=CH,)-C(CH;),R,, wherein R, is either -H or -OH, or -CH=C(CH3)R,,
wherein Ry, is -CH; or -CH,0H; R; is either -H or -OH, and Rg is either -CHj
or -CH,OH.
15

2. The use of claim 1, wherein the lanostane compound (I} has the following

chemical formula:
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measur enent nethod further confirnmed that PA enhances gl ucose uptake by 25

i ncreasing the translocation of GLUT4 to plasma nenbrane. It can be
observed in Fig. 8B that when the dose of PA was added to 1.0 RM the
transl ocation of GLUT4 to plasma nmenbrane was el evated 2. 71-fold. The
aforesaid results confirmed that PAis effective for enhancing the

transl ocati on of GLUT4 proteins to ﬁl ga menbrang. 5 (4) The effects of PA
on enhanci ng the accunul ation of tr Qﬁi ér-i de cing the rel ease of
glycerol into culture nmedia in the adi pogytles Injaddition to observing

the effects of PA on glucose uptake "CXRé the synthesis (storage)
of triglycerides and |ipid breakdo !gaii'o ?blycerol) i n adi pocytes
p 5 from 24 hours after 10

were al so evaluated. Fig. 9 shqwd :
adm nistering different doseg :the accurul ation of triglycerides
was neasured by G l-Red 0 st reveal ed that under the

adm ni stration of PA the accumd=atjien of triglycerides exceeded 137% and
t he rel ease of egc@PHpCﬁbs Ia@qged to approximately 70% of the original

| evel . The results suggested that PA was effective for pronoting the
synthesis of |ipids and preventing the breakdown of 15lipids. CLAI M5 1.

Use of a | anostane conpound having the follow ng chemcal formula (1), or a
pharmaceutically acceptable salt thereof, as an effective conponent in the
5f abrication of a medicanent for treating diabetes in a mammal induced from

insufficient insulin in bl ood thepﬁﬁsc,

or
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wherein Rl is either -Hor -CH3; R2 is -000CH3, =0, or -OH, R3is -Hor

- OH; is -C(=CH2)-C(CH3) 2Ra, wherein Ra is either -Hor -OH, or
-CH=C(CH3) Rb> wherein Rb IS -CH3 or -CH2ZOH, R5 is either -Hor -OH, and R6
is either -CH3 or -CH2OH. 2. The use of claim1, wherein the |anostane
conpound (I) has the follow ng chem cal formula: or 3. The use of claim
2, wherein the | anostane conmpound (1) has the fgllow ng chem cal formula:

4. The use of claim1, wherein theQdi ca for injection. 5. The
use of claim1l1l, wherein the nedi cament T nt ake. 10 6. The
use of claim1l1l, wherein the diabetes j i abet es.

HO

3. The use of claim 2, wherein the lanostane compound (I) has the following

chemical formula:

CHOCO
5
4. The use of claim 1, wherein the medicament is for injection.
5. The use of claim 1, wherein the medicament is for oral intake.
10

6. The use of claim 1, wherein the diabetes is type I diabetes.

7. The use of claim 1, wherein the diabetes is type II diabetes.

15 8. Theuse of claim 1, wherein the mammal is a human.

29



7. The use of claim1l, wherein the diabetes is type Il diabetes. 15 8. The
use of claim1l, wherein the mammal is a human. 9. The use of claim1,
wherei n the medi cament conprises an isol ated | anostane conpound (1) or a
pharmaceutically acceptable salt thereof, as an effective conponent, and a

phar macgut rgaldsy FcGgiRt ab %e?ahrthermealc%bﬁﬁr b ﬁsésoan E&%%tea 18 3Rdre?

extract as an effective corrponent in the t| on o medi cament for

t t f I bI d
ther cor OripdEl DGR 2 HRRRicel DEHES ok bl Sy k& %Sﬂéﬂm%ﬁe% f the
Pori a extract nzﬁﬁjl()% f a Iano ane cgi ound havi :hg t he chem cal formul a
(1) defSTRRPIeRtd amgaﬁau PBEFPRLLS $4HET Of dil¥Siist anti al Iy free of

secol anostane. 10 11. The use of claim 10, wherein said Poria extract
conprises, based on the weight of the Poria extract, 5-35% of the |anostane
conpound (I . 12. The use of claim 10, wherein the | anostane_conpound
(1) Shasl® hb'se 0 ewParja1exteassrascan ¢ifeativicacompenentsinmthe fabrication of a

medicament for treating diabetes in a mammal induced from insufficient insulin in
blood thereof, wherein said Poria extract comprises, based on the weight of the
Poria extract, 1-60% of a lanostane compound having the chemical formula (I)
defined in claim 1, and said Poria extract is substantially free of secolanostane.

10
11. The use of claim 10, wherein said Poria extract comprises, based on the

weight of the Poria extract, 5-35% of the lanostane compound (I).

12. The use of claim 10, wherein the lanostane compound (I) has the following

15  chemical formula:
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15. The use of claim 10, wherein the diabetes is type Il diabetes. 16. The
use of claim 10, wherein the manmal is a human.

13. The use of claim 10, wherein the medicament is for oral intake.

14. The use of claini 10, wherein the diabetes is type I diabetes.

10
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15. The use of claim 10, wherein the diabetes is type II diabetes.

16. The use of claim 10, wherein the mammal is a human.
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