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WO 2006/024143 PCT/CA2005/001301 PHARMACEUTICAL USE OF
GRAPTOPETALUM AND RELATED PLANTS FIELD OF THE
INVENTION 5 This invention relates to the therapeutic and prophylactic

watfgaisoai1 Braptopetalum and related plants, particularly for pvererelateshisor
diseases and medical conditions. REFERENCES U.S. Patent No.
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multiffunatigaal QEoamzigbasic functions can be divided into three
categories: (1) the vascular functions for storage and filtration of blood, (2)
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Saller, R, et al. (2001). The use of silymarin in the treatment of liver diseases.
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All of the publications, patents and patent applications cited above or
¢lsewhere in this application are herein incorporated by reference in their entirety to
the same exient as if the disclosure of each individual publication, patent application
or patent was specifically and individually indicated to be incorporated by reference

n its entirety.
BACKGROUND OF THE INVENTION

The liver is a multi-functional organ. Its basic functions can be divided into
three categories: (1) the vascular functions for storage and filtration of blood, (2) the

metabolic functions which are mmvolved with most of the metabolic systems of the
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WO 2006/024143 PCT/CA2005/001301 body, and (3) the secretory and

excretory functions responsible for bile formation. Major activities of the

liver include detoxification and elimination of both endogenous and
VdxaelidtidXoxins, deamination of amino acids and formatiopafQseans/oo13e1

regulation of blood sugar through the formation of glycogen, production of

plasma proteins, 5 production and secretion of bile, and phagocytosis of
bcﬂ?rl%lsl|@?t&%@%ef@%ﬂ&%x%@&ﬂ?@ﬁ%ﬁ&i@ﬁé@@ﬂsﬁﬁ@%%@-f&%ﬁﬂ&%u|t

0 ilverfs many different roles, when the liver is damaged, its various

MRS B R e HER A FOS G P AR F BB RRBi AL B endogenous
andepepeings prihe atuleandddmaiionofdhanddmagdch virda ragafiem

ny source may result 10 in.liver.regeneration, necrosis (cell death
R e R e ey i T

pradindiog it edovetidves! hibaehdnitigneyreseri gertivithiprogressive ury,
spﬁ’iﬁéﬁﬂifé%@sﬁ\ﬁi)f&%ﬁ%ﬁ?‘“ have life-threatening consequences.
osi [

Cirrhosis, which s a common end-stage liver disease, is one of the tdp
ten causassaiidgaieinsthanWasiermivord, dhcbaspite:tle ignifichnse and
potential severity of liver disease, therapeytic approaches. are ljmited.
VARl KBRS P R LB S VRIS Y P PO R ATREAS
orﬁh&;md myd a:miteﬁaﬁﬁm Mag&aﬂlﬁheraﬁai_eswﬁmmmdw&@mmelt
mRRiental severe side.cfegis Qierluar dissassaare s realinelo,
previous toxic exposure (suc 3 alcanolic cirrhosis an exposure to toxic
coplaiatiosaiviroemmessi20 pdihousitd)e lavstibastaet Sustionobrogisestses
w %fbgréfsﬁ%tiﬁjw%y%@ﬁ% iR Narioss factrsyinciuding

genetic factors, environmental conditions, and immune system activity
c%&s%%%m@%éﬁ%n@ﬁ%%@ﬁw%@e&%&r §F@ja%é?é’6‘§d’tf dhe fop
teARRIoadeR M iMerdigRasaswsgcomplicated by two factors. Since the

liver is responsible for detoxification, any use of drugs may increase the

burdé@rypenieSigrefisacanipadntatieteciutnatidhvef thesentitiopeutic
%%?ﬁéméﬁhﬁytg&ﬁgﬁ%ﬁyﬁ@%iiQ&C&ﬁ’S%AQe%%Wé%%ﬂi&eﬁﬁ?s%@@%
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d . s
pgon litions, is generally anirreversible process. Consequently, the usable

bepgttisrhoPiie Ruenddbrendetivrhrathrigldassrinbrisrere ras mliey fuse
poltaheAs REvERIRICAHONS _Qﬁtﬁ@%@!ﬁ%&s@@%&% 9&&'&@6{ URSHERStoxic

Therefore, a pharmagceutical agent for the liver shouyld ideally prevent
exm,sgg?s(such as alcohofic cirrhosis and exposure 1o tox1c piants, or énvironmental
poliutanis). In still other cases, liver diseases are the result of poorly understood
imterplay of various factors, incloding genetic factors, environmental conditions, and
immune system activity (autoimmune hepatitis). No matter what the causes are,
therapeutic approaches to Iiver diseases are complicated by two factors. Since the
hiver is responsible for detoxification, any use of drugs may increase the burden upon
the liver and lead to deterioration of the condition. Furthermore, liver fibrosis, which
occurs in many liver diseases and conditions, is generally an rreversible process.

Consequently, the usable portion of the liver decreases with the progress of {ibrosis,

resulting in increasing complications of other organs that rely on liver functions.

Therefore, a pharmaceutical agent for the liver should ideally prevent fibrosis
from occurring or progressing. In addition, it is also desirabie if the agent does not

pose a metabolic burden on the liver, as well as has few or no side effects.
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30 from occurring or progressing. In addition, it is also desirable if the
agent does not pose a metabolic burden on the liver, as well as has few
or no side effects. -2 SUMMARY OF THE INVENTION In a first aspect,
there is provided the use of Graptopetalum for manufacturing a
pharmaceutical composition for preventing or treating a liver disease or

medical condition, whefieiy iievhver gisease prmesical condition is

selected from the ?‘:roup consisting of liver inflammation, liver steatosis,

liver 8 apercihrtsie Paadid shsite e | e ROpSHIUER BRict, there is
mBFQRE e yseral fcsantapetalumiiam manuiactiing.a pharmpacsutical

.composition for inhibiting hepatic stellate cell proliferation. In a third

digegsedr Wshisal orslifeed eetrde BF &GS RS rRhroratianiy a
schhasmnasguiical-composition farrsplectivelnkiinehhapaticsteliatei¢&lls. In

a fourth aspect, there is_provided the use of Graptopetalum for

PSR AEEh AR A haHA deBiidaFromposition for inhibiting hepatitis B virus

surface antigen expression.in a m al. In a fifth. aspect, there is

orovILA TR TR2 B Er OB BRI E] SR Qe PHIRp e ceutical,
meeniRostiigin fhipieyanting amimatiie ifrosisiblinflaniamatiendde aell

matninal. The present disclosure provides, inter alia, compositions that
plgb%%f)aﬁ’gél‘ Graptopetalum. The inventors discovered that this common

plant.can pratect animals .from a toxjc substance that cause
flari Bl AFRE HbtBSIS SRR 0 Hocta? Iode KA G Sfing, and
mantimaatehngdegthavifitbethied dominpstrizgitorn of Graptogeteilimg hoflatiomatier
K Qd fibrosis were significantly inhibited; body weight, liver weight, and
spleen weight of the animals were nearly normal; and the survival rate

was %eaa%ﬁﬁrlﬂ‘ﬁ’éﬁé’&ﬁfh'é‘r@%fé%‘é eft% 8@8?&%%%%5‘“@‘% gliferation of

activated hepatic™ stellate cells, which play a pivotal role in liver fibrosis.
mmmmngwimm@m?mmpcﬁtmdmmwﬁimmm Booumulaton
arfiERIRYEN AN RTe YERIR, fiprosis to occur or

In a fifth aspect, there is provided the use of Graptopetalum for
manufacturing a pharmaceutical composition for preventing or treating {ibrosis or

inflammation in 2 mammal.

The present disclosure provides, infer alia, compositions that comprise
Graptopetalum. The inventors discovered that this common plant can protect animals
from a toxic substance that causes inilammation and fibrosis of the liver, weight loss,
spleen swelling, and ultimately death. With the administration of Graptopetalum,
inflammation and fibrosis were significantly inhibited; body weight, liver weight, and
spleen weight of the animals were nearly normal; and the survival rate was greatly
improved. In particular, Graptopetalum inhibits proiiferation of activated hepatic
stellate cells, which play a pivotal role in liver fibrosis. Consistent with this observation,
Graptopetalum inhibits the accumulation of collagen and prevents fibrosis to occur or
progress. In addition, the composition, even at a high dosage, displayed no detectable

side effects. Echeverta had similar effects.

Accordingly, one embodiment of the present disclosure provides

-~
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progress. In addition, the composition, even at a high dosage, displayed
no detectable side effects. Echeveria had similar effects. Accordingly, one
embodiment of the present disclosure provides a pharmaceutical
composition comprising Graptopetalum or Echeveria. The Graptopetalum
may be any Graptopetalum species or in any form of preparation.

a ﬁ{%@@ﬁ&&%@@&%&%ﬁ%@%@@&@mﬁ Reiam paragiayense.
ev C

Similarly, the Echeveria may be any Echeveria species or in any form of

CRipRiEtn M herabh TR ORT AR REGFE OIS RUE EP1ay EFi B pRAF BRI

g PR G B E QRS LM RONHORS CERuHe abieto. e
Edsivertsngr aixturEshheraofpddies pharamaciutical pamyyaesitio R matays by ier
Dt B B0 SR SR ol e,
prperabl anydrecigpiitBhag antaatiempao RO Erdstea oelsenantivipalar

soPrARdi-fibrpsissactivilies Harexampleohe agent may be selected from
the group consisting of afbutin, lemon extract, cucumber extract,

merepiiosdaemisaciicompreritotRxtfam kajisasick dervatiesalkejic

acid, vitamin.C, hydroguingne, Iutathion?, cysteine, mulbelirénextract, ;
RIS SXHRIST A DS Gl LSS RS SR ALEUARS Aot B =
lemmubetmnmgﬂawwm%&nt&ﬂm th:urthz}ebmiﬂmihﬁstmaﬂary, mel_fs&mbbyiaral
a2 RRICR %ﬁﬂhﬁi% AU AL, %ﬂ%@é”lﬁé‘%&t‘g&? %%%Qfe%&?éﬁrﬁm

proviaes a method of preventlng or treatlhg a liver disease or medica
greppasitinecsabjetn. (onyprisinechdniwisteripgTast. reuefctoeE ikt
makihepharmacsiticali campasitioprdeseribrd Rerain o thersyigste

wherein the liver disease or medical condition is selected from the group
SleGHERn §YS I RGP IIRATRSAHBR, er StextEsis iRk et
cirrhasis, and hepatitis B. When used.for. liver. fibrosis or cirrhasis, it is
orefo Bl T e CEnRIDHNE DRI EH IR the Lo i
acsmuoetirionsolefaralcinogparticolaryl mlivepatietstellate cells. Another
embodiment of the present disclosure provides a method for inhibiting

hepafieahstigrahesinprolitd the orcseohdiiebify corteiding mepwicostseating
orGRlisiithithe phatnacaptical CHMRRSIION SOMRNSIAhRIARIRRSIAMN RN an

Echeveria. Yet another
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embodiment of the present disclosure provides a method for selectively
killing hepatic stellate cells, comprising contacting hepatic stellate cells
with the pharmaceutical composition comprising Graptopetalum or
Echeveria. The hepatic stellate cells are preferably located in a mammal,
and most preferably in a human. Also provided is a method for inhibiting
hepatitis B virus surface antigen expression in a mammal, comprising

efatministenngdbtth @humnm&tid&écphrmniaioelﬂhsaﬁ%mdrhp@mtto nhéldudect,

w%é?ﬁﬂrﬁ?el llf%&rgfs%%? lé(r @Qoﬁﬂiﬁgﬁ@%&é t%r%ﬁﬂfé%k%%%ﬁsmn of

t ea

everia, other succu ent ants Iin the family Cras can also-

h%é@ﬂ#ﬁﬁ@%ﬁé’@ﬁéﬁﬁ@ﬁ@éﬂé&éﬁﬁ@éﬁﬁ@f@ SIS faaniljieprting Bs ‘ﬂ’ﬂefn
uHE 76T BRI RRISCOHSABRRILITY, ﬁ&@ﬁ@@'ﬂxﬁ%ﬁ@@% i&vasiepiyliym,

Cotyledon, Crassula, Cremnophila, Diamorpha, Dudleya, Echeveria,

oSO (TS 3 L VR AISHL ot PR S HGBAY e o ekl cels

Kal Kitehi I M t tachys, M
OrosuH e BA I PSR PGS PTSREaLi i
hepseudlotedus, m@ratwmmmgsmwmgédpm ﬁ?eﬂﬂmpeeﬂi‘x/wim the

ph%l%%%%?ﬁgﬁ Bt %'&H{%m c%}H %ﬁ%@ﬂﬁﬁ% bggaden, Ymblicys,

la. Gr ptopetalurr eria are the preferred genera for

erphedorziaticd & mqm’fébéfﬁwme|@§1Wé68@tﬁéﬂ1@mdﬂhéw§ibﬁqﬂmg hepeHe

stéligglesuce ROy R methads: for dreatiog] k- RENGRUN e ABIASIS Bl utical
inflammation of other tissues and or%g S, such as Hie Iu\igélkldne , and

COPRAFEP AP TS (AP BEMH OF kShevatiy Prsrepaucwelispselis s a3

prEferRGAZO05/00 1 30 BR | Efd RESGRIBRKBN QHAe DRAWINGS
Figure 1 shows the number of surviving rats that received vehicle control

(Conthddd, iipdticaind ﬁmﬁtoqbémahﬁrib(lmgj‘haﬁmﬁ mﬂwmbédyamﬁigs(ﬁ) MN-

VAR %Ml'é'l A0S, {EMN e Figw ?ﬁgﬂf&‘?

@fgect of cr,% e Graptope?%uln‘f exltracts 0 ﬁrecﬁg’t pa Ic ste aﬁgga

cqEepssiRaRhEame@phie @@rfgr@&éfeauhwmted in 250 or 500 g/ml of
Graptopetalum crude extract, and the number of surv IVII’]? cells was

countBdBiERday  PHERS AP B LRYF iSthee Bl a adadly

Ceemprad &an also be used in the same manner as describeci herein. This family

includes the genera Adromischus, Aeonium, Aichryson, Bryophyllum, Chiastophylium,
Cotyledon, Crassula, Cremnophila, Diamorpha, Dudleva, Echeveria, Graptopetalum,
Greenovia, Hylotelephium, Hypagophytum, Jovibarba, Kalanchoe, Kitchingtia,
Lenophylium, Meterostachys, Monanthes, Orostachys, Pachyphytumn, Perrierosedum,
Pistorinia, Prometheum, Pseudosedum, Rhodiola, Rosularia, Sedella, Sedum,
Sempervivum, Sinocrassula, Tacitus, Telmissa, Thompsonella, Tylecodon, Umbilicus,
and Villadia. Graptopetalum and Echeveria are the preferred genera for the practice of

the presentdisclosure .

Other embodiments of the present disclosure provide methods for treating or
preventing fibrosis or inflammation of other tissues and organs, such as Hie lung,

kidney, and bladder, by using Graptopetalum or its related plants.
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the control cells which did not receive Graptopetalum. 10 Figure 3 shows
the anti-proliferative effect of various Graptopetalum extracts on cultured
rat hepatic stellate cells. Rat hepatic stellate cells were incubated in the
Wodieaetk Bsaptopetalum extract, and the number of survivingcoedig awazo1301
counted everyday. The survival rate shown is the percent survival rate as
compared to the control cells which did not receive Graptopetalum. 15

Figure 4 showsgherexprassion fevalscof HsARINWENGE or HepA2 cells

incubated in the indicated concentrations of Graptopetalum extract. Figure
5 sh@igtid mmmsaﬁaammmfmmmwlerm@pe@mmﬁm@ on

u fir ima, lltji ﬁg
(CI%%% Ezgggylﬁe (:% g%% @opet? m extragéggggg“ﬁg number of
SIQWW@CQMMQ@%M)ZO after incubation for five days. The survival

rate shown is the percent suryival rate to the control cell
wh.cﬁlamats?@eéw%eem&%%wﬁ& & fgg‘f"ﬁll@@mﬁ% RGO

orQEITHHE M WENTI QT eqieskat inpentisn!lsidirettertto ioonprsitionso

risi aptopetalum__and/or re ate lants
o RSB Gl IR BB S IE Bl e
comflatmatidayaritfibrodicblaiashiven w@g m:nm Sypteeh rafgedliprgneaed to
mbHimate hgeath AniRarHie a2 B C%%Bﬁé?a!m inhibits proliferation of

activated hepatic stellate cells, which play a pivotal role in liver fibrosis.
The Muﬂweﬁmeﬂym&s@@m@mﬁe@&wﬂmwmt initedpiaddne lv@racts

um also hlblt [if atl n of oblasts rotects
0‘5?}}?55?@ r‘f\sgafb%&e s‘i%mceg)ffﬁ%f 1c?af’l{ﬁeseas in a‘F’n“ﬁ% i %{,:]3 |bre%slls in
mth@ieuh Graheetdne; Mpmﬁaimmmher smmmnm counted
e ACE%O%/g%% hpg' em A a0tk tisylayly for
tlgs, g fib ants re at t

rosis o ptopeta um can e used in the same
cmmﬁlemmvh@mmam@m@w further detall the terms used

D i apEigsen oz delned o olonpuplessltenise desed
ingetussdah the indicated concentrations of Graptopetalum extract
Figure 5 shows the antiproliferative effect of various Graptopetalum extracts
on cultured mice lung fibroblasts. Primary cultured lung fibroblasts were incubated in
the indicated Graptopetalum extract, and the rumber of surviving cells was counted
after incubation for five days. The survival rate shown is the percent survival rate as

compared to the control cells, which did not receive Graptopetalum exiract.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compositions comprising Graptopetalum
and/or related plants, and uses thereof. Graptopetalum can protect animals from a
toxic substance that causes mflammation aﬁd fibrosis of the liver, weight loss, spleen
swelling, and ultimately death. In particular, Graptopetalum inhibits proliferation of
activated hepatic stellate cells, which play a pivotal role in liver fibrosis. The anti-
fibrosis activities of Graptopetalum are not limited to the liver. Graptopetalum also
inhibits proliferation of lung fibroblasts, and protects animals from a toxic substance

that causes inflammation and fibrosis in the lung. Therefore, Graptopetalum is a
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Graptopetaluin, or part or parts thereof. The plant parts may include,
without being limited to, leaves, flowers, stalks, roots, fruits, and seeds.
This term also encompasses modified forms of the plant or part(s), such
Va3 p0miters; extracts, dried extracts, 10 homogenates, gran®esonregs/oa1s0t
precipitates. Combinations of more than one species of Graptopetalum,
or parts thereof, are also contemplated. The Graptopetalum is preferably

préR R ARUAVERS B b aYEH e RS HERH REMRINESTBISIO amRlankiBdhe

gerius of Echeveria, or part or parts thereof. The plant parts may include,

Grpptepatabatnepimbsrion Bl/ase I528/ers, stalks, roots, fruits, and

seeds. . This term.also encompasses modified forms of the plant or. part(s),
such é%cﬁg%c?é??,gl 8’>§F§8€§3"8 rlté%lnei%rac s‘f,r gg&%g{gﬁge{e%s, ag%gﬁﬁl%és,oor

appiecipitates d&ombmdtiting ofmesserthan snerdpatids of Echeveria, or
parts thereof, are also contemplated. The Echeveria is preferably

Echel&HBitigBE cockii. 20 An "extract” is a solution obtained by soaking or

mixing.a substance.to be extracted with a solvent, -Typically, an.extract is
orepal i LYPRRING Gl So e Eny e Aot inding
Gtherored materiakt Dheaeisttboton locpbsimays thenibdyserforhesd Wihg

liﬁé*itﬁe&‘§ér;19£v%a aRprguriate.chgise of seventdypically Waler, StbARnasses

anol/water mixture, methanol, propanol, iso-propanol, butanol, iso 25

mpgidebioapeiibe RlRhALD BEEb BT PRY dsFo ity 4Hifd sivaHs by

hdRB2BS:0k, S:dnu P26 [REAR; L REICARIMINAB PR oAt LG WALl peUIFE BE
extraction, turbo-extraction, or carbon-dioxide Eﬁ;rcritical

GregtBeRMTRIpPIESURST Ok AAE A5, SARERRIAIY nidly R PSR s

prefapsate hangthuseoncentrated to yield a soft extract (extractum
spissum) and/or eventually a dried extract, extracum siccum, by means

of, e.§Echpranadryinus@dwesbuunicgsyingfibienbedivrgimgs of fiekestin/ing.
pat 8?%3@%&%@*?%1&9@%% : Withei! holing GuapioRatalwnionts,

relatéd plant. It is also pre at no oil is used to extract t_heéJIants.

flog wrospliverooua Haiiscoricasiso S/t 190 2195 eRramRTgees Thedife s

ofiaditalicandilion sieRAs e dentisghrssymatentsal, thedigeagespr

medical condjtion from manifestation prior.to onset of the disease or
granuies, or precfpltates. rBom%matlons op n?ore than one species 09 gc%evema, or

parts thereof, are also contemplated. The Echeveria is preferably Echeveria

peacockii.

An “extract” is a solution obtained by soaking or mixing a substance to be
extracted with a solvent. Typically, an extract is prepared by drying Graptopetalﬁm
and subsequently cutiing or grinding the dried material. The extraction process may
then be performed with the help of an appropriate choice of solvent, typically water,
ethanol, ethanol/water mixture, methanol, propanol, iso-propancl, butanol, iso-
butanol, acetone, hexane, peiroleum ether, or other organic solvents by means of, e.g.,
maceration, percolation, repercolation, counter-current extraction, turbo-extraction, or
carbon-dioxide hypercritical (temperature/pressure) extraction. The extract may then
be further evaporated and thus concentrated to yield a soft extract (extractum spissam)
and/or eventually a dried extract, extracum siccum, by means of, e.g., spray drying,
vacuum drying, fluid-bed drying, or freeze-drying. Preferably, the extract is prepared
without boiling Graptopetalum or its related plant. If is also preferable that no oilis

used to extract the plants.
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medical condition. "Treating" a disease or medical condition means the

reduction or complete 5 removal of the symptoms of the disease or

medical condition after onset of the disease or medical condition. A "liver
wiswase2eranedical condition” is a disease or medical conditienr/ramkeh 301

with damages of the liver, or any part thereof Liver diseases and medical

conditions include, without being limited to, liver fibrosis, liver cirrhosis,

chronigdhenatilig{sichAniiidd ConBiton Qe ioBRa)s RENsRGaBS]C

fatty liver, alcohglic_fatty liver, and liver tumors (particularly hepatic
of &bt i T APASHLEORA R e e SANSH RIS 4R SR5ERY TR EIER SR

malibigverifiecintended purpose. For example, an effective amount of
Graptopetalum to treat liver cirrhosis is an amount sufficient to reduce or
removiaaiiengy i pientes of nesicstdeadisonsngansdhepareatienthecsyrnistems

reMARTSFHIR HEABRRNGS S (EaRLoReRINE: IR SHeRAVEARPINER @ ease

given agent will vary with factors such as the nature of the agent, the
or g5itkcat LHEfStration, the size and species of the animal to receive the

agent, and t urpose aof the administration. The effective amount in
el A ke R e e
inagrerdinth thathes disdldsuiz20ohersipasi il eestablisheadlivrate dadnngdecalt.,

con B SGEThoHIL dOsRGR @%{Hg%'{xﬁ?&ﬂ%@i%}yﬁ%‘f@é%,‘ii%fﬂﬁ}w&ﬂg Sditakle as

unitary dosages for human sut&gﬁ:ts and other mammals, each unit
hepahitiifineas preBeterthifetf Gluadtyol CraipripialisnritiEuraetsebolic
fapyasiieethedesiechafigatiini assashationwithamsyitable pharmaceutical

excipient. 25 Effects of Graptopetalum on fibrosis and inflammation

Graptopétfhmivisaansustulent plamivithaleages arffinigedimtheshipe of
infOREN SR Th%ﬂﬁ”“&%ﬁg 1oR& %@&r‘é‘%ﬁ{ 1S JPGERGGISS NG UINgG, Gy
H_iggrae‘g 1a hse (Ghost ' %a’nt ,e ~amet ygt%lnum La%eﬁ%?er Pe bFe%S,EG?
citsbiisisri{atserieiowsrSicFat rurdved 98 yeay Gheratasega i (3o sishesisto
asapInetheriiasts b raptopatalum ndamagelivilienmutiized an

animal model of liver injuries. Thus, rats were injected with a toxic -7
effective amount of a given agent will vary with factors such as the nature of the
agent, the route of administration, the size and species of the animal to receive the
agent, and the purpose of the administration. The effective amount in each individual
case may be determined empirically by a skilled artisan according to the disclosure

herein and established methods in the art.

The term “unit dosage forms” refers to physically discrete units suitable as
unitary dosages for human subjects and other mamimals, each unit containing a
predetermined quantity of Graptopetalum calculated to produce the desired effect, in

association with a snitable pharmacentical excipient.

Effects of Graptopetalum on fibrosis and inflammation

Graptopetalum 1s a succulent plant with leaves arranged in the shape of
rosettes. The genus Graptoi)eta}um contains 12 species, including G. paraguayense
(Ghost Plant), G. amethystinum (Lavender Pebbles), G. bellum (also known as Tacitus .
bellus), and G. macdougallii.

In order to examine the effects of Graptopetalum on damaged liver, we

utilized an animal model of liver injuries. Thus, rats were injected with a toxic

-
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WO 2006/024143 PCT/CA200S/001301 chemical, dimethylnitrosamine
(DMN), which caused inflammation and fibrosis of the liver. Liver functions
were lower in these animals, as indicated by a variety of biochemical
Vighreimererss Body weight and liver weight both declined, whide spleamns/to1301
weight increased, and the majority of these animals died within weeks. In
contrast, 5 the rats that received Graptopetalum in addition to DMN had

ch(elée@erﬂ Hlﬁﬂ%ﬁﬁ_zr%@@lysa@ﬂ?el iél@fld\%]\é?,i%ﬁ%h_%ﬁﬁllsﬂmhﬁﬁﬁﬁdﬁﬂ%ﬁidﬁﬂgﬁﬁwﬁﬂof
xample . e majonty of t ese animais _survived, an their liver
the N eGon ThdiCHEPSMERTa i‘ﬁa“?ﬁ@ﬁﬁf&rﬁ?&mélfa|%sa@élﬁ%ﬁﬁdﬁ§aww§% of

bi¢GR )k 4 hdantict@yrBid franzdmind Se (GRIIhpbothrieibind timkel{ Bilken
latelet, bilirubin.and albumin levels, were relatively normal (Example_2).

 eRore: e e S A e

thofDNiNtaecthecdiGarpinaidun theddpmmtio 2Ydnt fed nratlyeprsinhbrdinand

ﬁ\%’?l%g}ﬁ&,%d%%&)sp%@ﬁs axpmpinedinpaRlel a5 arReSH&#PBIRkse

Silymarin ' was also capable of increasing animal survival, body and liver
anirat s arbIpad e R B RLOE R RE Bt A RS B S even
oxmfeléeeﬁﬁ%%&ﬁ%%agw%i%ul&wd fMSSEAﬂliﬂliﬁﬁhﬁﬁiﬁ@dés(?ﬁ\@,rpmthmmﬁin
.inflammation and fibrosis. Indeed, afte treatment for three we
g A ElR e IEG0 EERORRS KA TS AP BT AR R
Thipefora, kiisipthemmical analysial(i raimpie :8). JEne ghig Hiftalsd Diedeivethe
. Graptopetal on the other.hand,.had little or. no_necrosis, grinfiltration,
e o Gt S0 s b e 2ot 30Ul
eﬂmﬂmﬁﬁa@@mlmafh@gﬁé@wmt@ia@kbpma{u Ruasriivenafibrissié Iverresieo
an%@f@lﬂ@g/aﬁ‘%%# {galment .2 {0 iR R.atanatanNaRahserved

on the surface of the liver. Microscopic analysis revealed cirrhotic-like
hostayStuFeaSTaEE S 1h SHectve thap AT % Bhnective tissue components in

Glis 's sheath, pseudolobule,. formatign, for ion . of fibrotic d
ik O SR T Srece e Ay S Abohe BAGCSERBMAR
trdattieD ¥ANthed sitgisatire Stibresdoibid chasserrseecestsi olUted ntdopefiportal
: sition of fi ive fi : tothej -
nfERRElEn SR AOMESE e R i S
refiiiresiSrapienaishos fbiosiethstvndthadodiissrardiaress el obilar eas,
indidssduced dafrmatianof thediveb adnus: framiedamation,

The effects of Graptopetalum on liver fibrasis were also examined. After
DMN treatment, a fine, uniform granulation was observed on the surface of the Ii{far.
Microscopic analysis revealed cirrhotic-like structural patterns in the liver: fibrous
connective tissue components in Glisson’s sheath, pseudolobule formation, formation
of fibrotic septa, and thickened reticulin fibers joining the central arcas. Animals
treated with both DMN and silymarin still exhibited intense cenirilobular and
periportal deposition of fibrous connective tissues. In contrast, the lvers of DMN-
treated rats that received Graptopetalum showed only mild bridging fibrosis,
diminished fibrosis in both the periportal and centrilobular areas, and reduced

deformation of the liver acinus (Exarmple 4).

In a fibrotic liver, exiracellular matrix accumulates. The increased levels of
extracellular matrix are crucial for further progression of fibrosis, which ultimately

leads to liver cirrhosis. Since collagen is a2 main component in the extracellular
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30 In a fibrotic liver, extracellular matrix accumulates. The increased
levels of extracellular matrix are crucial for further progression of fibrosis,
which ultimately leads to liver cirrhosis. Since collagen is a main
Webpafraantsin the extracellular -8 WO 2006/024143 PCT/CAZ006A00d:3&1301
matrix, we determined the collagen content of animals treated with DMN
alone or the combination of DMN and Graptopetalum. Although there

mWSreVeRsOWIeNEls Ol BRHAOQRERRASIHANAR thetluisiPheaRtERhFats: the

DMN-treated rats displayed bundles of collagen surrounding the lobules

coRpRrEeR HdPOLY 2BhIrANRSEIG the B1Rust SR e SRGE & B rodTglevels of
cofpantitativerionatysis Bidibrsismevaatedihpl-thextedapiopaiaiyed anndles
silymarin treatments. significantly, reduced the DMN-induced hepatic .
SR e e I e e SR
seliver alisisth@irenditvstadzicicell SIHHBE Joareize Spurbiledplotstrium and
iner ; e p brotic I e HSCs,
T L DT

corserolysS Phasd eells eunastviekyiRea®y prominent intracellular droplets
that contajn yitamin A. Upon activation, HS dergo cell proliferation
e e R G R S
indi993) irSincecatitiated S shastoppoded tdxesting] H&Gs HiGdudadarge
. amounts of smaooth.muscle a-actin (a-SMA) mMRNA .an te -SMA
S I R A TR R e 18
idepilifidstamgefo s SMivadetserhetidentan peaedhthal dpea of the

ac@M%ﬁ[% NGl é?(gﬂ%%ﬁ%cﬁﬂ %&@&%@g@ﬁ%@ﬂ%%&h in

suppressed dramatically goral_ administration of Graptopetalum or
Elagipgin 6596, il EESEIABOEIRRINMIES 3T et FER G H IR SRRFRS NS
ufiexapniad)ifakandege hramtieseesklis dbhus (ndikate #iakid0ind protein,
Graptopetalum ¢an reduce or preyent liver fibrosis, perhaps through it
oGRS B PR ELAHE F Sa AT EA PR A DRI B BiER et
stalategrhine-81d o ossibiescmed hathis priii Grap topetdibhmAetion-oncd S@ss.
Th ults shqw that Gra lum_inhibit roliferation in a
bl e L SRR T T
adimintiisC whahgeapioorisiphotogiyeksinchibleffonrpthectalinreas more
effective than silymarin (Example 6). Taken together, these results thus indicate that
Graptopetalum can reduce or prevent liver fibrosis, perhaps through its effects on

HSCs.

We incubated cultured HSCs with Graptopetalum to determiine the possible
mechanism of Graptopetalum action on HSCs. The results show that Graptopetalum
inhibited HSC proliferation in 2 time- and dosage-dependent manner. After a few
days of incubation, the HSC changed in morphology, detached from the culiure
container, and diéd (Example 7). in conirast, hepatocytes, which were incubated in
the same fashion, were not significantly affected. Thus, Graptopetalum is selectively

cytotoxic to HSC.

Accerdingly, the present invention provides a method of treating or preventing
liver fibrosis or cirthosis in 2 subject by administering an effective amount of
Graptopetalum to the subject. The amount of Graptopetalum is preferably sufficient
{o reduce collagen formation, to inhibit HSC proliferation, and/or to inhibit 0-SMA
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container, and died (Example 7). in contrast, hepatocytes, which were
incubated in the same fashion, were not significantly affected. Thus,
Graptopetalum is selectively cytotoxic to HSC. Accordingly, the present
winaengiard psovides a method of treating or preventing 30 livechilrasissanisot
cirrhosis in a subject by administering an effective amount of
Graptopetalum to the subject. The amount of Graptopetalum is preferably
natifficientraeiecysesseita e mhidimatdthetsulibihit 1o Gupfaliferatipagians/or

to inhibit ji-S -9 2006/024143 PCT/CA2005/001301. mRNA or
BN SRR A L B RR ARER Mg e

svbiss G raptopéiammpisefore afty Sign Hbivis, fbrosis dimenifést begun.
A%%w@_ﬁ\e%}xn;@%véybp&%ﬁﬁaﬁyer%%\sﬁy%r&e&@@é@meﬁsrM&feﬁ [osis, or

even cirrhosis, has begun. Almost all chronic liver conditions eventually

CeapisadErcihBsdserHe ersior s Chastopriemmicarrbetsédter diseases

optaglinraie, thenpyaptamsiohauanevueh lives diseasess A ARAItioNS;), non-
' [ atitis (such as A, B, C, D, E, ar other forms), non-

n¢luding chronic hepatit ) I
a%ébﬂfafg% fodic S 57 1i6RY, T T RURISHS el eaRars
clrepraticz)carcinoma). Another aspect of the present invention provides a
method of inhibiting HSC 10 proliferation by using Graptopetalum. HSC
prolife¥apibar Ry be fHcaigrent by wvon g S nuriilodre] tbibitmaigC

pRIREhemics) Matkers 0ldiR s asas RsBMAH RN A RLQleihy

expression), determining collagen levels, or any othér methods
CREHRBH IR TG r o AAREICS PR B B & pTEde v HVENTSRL oV e
niRBIAGH festprerantingonn, dadrmating ioflaremmtien, ibrthe lbmsohasuhiect,
52 lrs)ﬂiséng E%edministering an effective amount of Graptopetalum to the
ubject.Itis coaﬁtt'emplated that Graptopetalum can be used alone or in

COWU%@%&Q&Q{Q@E@%@E@@%@&E@H ﬁ%@ﬂf@s 4 H}%ﬁ%&) %c?%'eventing or

anti-inflammatory agents may include, without being limited .
trgies aa eI ot i ScrenbisyeippaptsisndmisinagRmanr fective
2SQEALHLIRANEYAGIORES RO sfasalRzingnthigiRReni A nine RIRIGRIS can

clemastine, and deoxyspergualin. When, Graptopetalum is administered

O EBhATA DA WH SRS S B A iammatory agents. These ofher

anfi-inflammatory agents may include, without being limited to, glucocorticoids,
aspirin, ibuprofen, cyclopentenone prostaglandins, sesquiterpene lactones,
sulfasalazine, chlorpheniramine maleate, clemastine, and deoxyspergualin. When
Graptopetalum is administered in combination with at least one other anti-
inflammatory agent, Graptopetalum and the other agent may be mixed in one

composition for administration to the subject, or they can be administered separately.

We further discovered that Graptopetalum can inhibit the expression of
hepatitis B virus surface antigen (Example 8). Since interference with the expreséion
of the hepatitis B virus surféce antigen has been shown to inhibit hepatitis B virus
replication (see, e.g., Giladi et al., 2003), Graptopetalum can be used to inhibit
replication 6f the virus as well. The present invention thus provides a method for
treating or preventing hepatitis B virus infection in a subject, comprising
administering to the subject an effective amount of Graptopetalum. Graptopetalum
can be used alone or in conjunction with other anti-viral agents. These other anti-viral

agents may include, without being limited to, interferon, lamivudine (3TC), adefovir,
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inflammatory agent, Graptopetalum and the other agent may be mixed in
one composition for administration to the subject, or they can be
administered separately. We further discovered that Graptopetalum can
Woribie/thel expression of 25 hepatitis B virus surface antigen KERampies 81301
Since interference with the expression of the hepatitis B virus surface
antigen has been shown to inhibit hepatitis B virus replication (see, e.qg.,

rifHag, 8h i< Mo eapioprialum &aﬁta@sw,m tinbiitioeplieaticnh of the

virus_as well. The present inve tlont rowd sa ethod for treating or
WBF@\E‘WE?F@W@B&MEM Got 1%1& ObjELt; cogaﬁ’%lgpne O%r ateviial
agadnn}lﬁiﬁmagltﬁﬂlaﬁcﬂmjeﬁteangffémﬂayéuammmﬂtmf@aptqp&&@nfor

A d%g %T 1?}6; :er%gt%ag ec(% 9IoneD d}n%% 0 eﬁt%%lqy{ggther anti-viral

P ARtVITa agents may Inc Jude. wit t being limited

to 'nf?fJ%Hﬂ'ﬂs ivpgined3d %e’%&l@fﬁ\éﬁn aiko W%@@Qﬁ&%&ﬂ&weﬂt
PCT/CA2005/001301 rlbavmn specific antibodies for the vir J‘lnt est,

gAML OB HE PRPBF P VIER %F&Bﬂ&ﬁ&&f&ﬁﬂ’s‘%{ Fﬁrs% e L,
adP@nibiAgHe @N@Hﬁ;ﬁ@lbeaasmn a:eﬂan@nne\maihawﬁscﬁmﬁm@em ann antice

the other, ag t|xe one comp 05| |o}g forwa1 l|n| Eggtion to the
Oféﬁﬁ]’SE 38}3 y &5h Blél a r?%r%s?erec? separ F IS contempﬁ’;lt'ed that

SiGikptpBtaivpecdmaiso bewsddottr¢atat meprevgﬁiatmam@tsw of Bshiegs or
org%nys&é%ﬁﬁ&%{og@?&% aiheslng, kidnpy,Pladder tdhe iemiitiery

ministratio raptopetalum, such as by the methods described
effrsteirf @mtﬁ@@%@n(ﬂﬂd@@eﬁﬁ@bﬁ&mah&ééﬁwaﬁé‘ﬁléf extracellular
IRt materatdg a tissue. Similarly, Graptopetalum can be used to treat
or prevent inflammation in tissues or 10 organs other than the liver as
well. Bxasubles fh@tam&&sdéimnﬁﬂa]mﬁmmﬂﬁnigdm}ﬁffe@isn@invenﬁon is
Férosepletalum Cln Iun Q%QIQ.% L pr%!’glfg{gitlé%?e%g ﬁg}g the %ﬁotﬁﬁ consisting

n}ﬁlammatlon e su that receives Graptopetalum accordirig

| oftbittnep resentimpationtis f@r@eﬁaw@eamﬁ@mdmb@yr@smw@a bovine

ARaNmakselasted fromyihe gromp, consistiing, 1S oL hBANHS B HIm a

prlmate feline, canine, murine, rodent, equine, porcine, bovine and qvine,
liverlieest rETeis f%rlﬁmﬁ&rprp%éfé?ﬂb@r FIeVEE BjeRaseith Er L FORBHOY

Alives diseasaprmedical enpskiion nidisAttiskifionafliver SiseaRS BE subject
co@fu%%glag%gg{}éogmmal level of alcohol frequently, has a family history of chronic
Iiver diseases or conditions, expects to need biood transfusions, or is easily exposed to

any hepatitis virus or hazardous material.

Graptopetalum does not have detectabie side effects. As shown in Exampie 7,
even long term exposure to high doses of Graptopetalum did not impose any
significant damage to experimental animals. Therefore, it 1s of particular interest for a
subject io use Graptopetalum as a health/nuirition food on a regular basis. Thus,
Graptopetalum can be mixed in food or feed, made into a drink, taken in the form of
tablets, capsules, pills, powders, or the like. For the ease of regular consumption,
packets comprising Graptopetalum powders can be prepared that can be easily made
into a drink. Cookies, crackers, cakes, chips, or other snacks that contain
Graptopetalum are also contemplated. In general, the recommended daily dosage of
Graptopetalum is the equivalent of from 0.1 grams to 30 grams of the Graptopetalum
whole plant {wet weight) per kilogram body weight. The dosage is preferably 0.3 to
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A subject is at risk for a liver disease or medical condition if, for example,
the subject consumes an above-normal level of alcohol frequently, has a
family history of chronic 20 liver diseases or conditions, expects to need

wilcwaetbangiusions, or is easily exposed to any hepatitis VirusC@rcA2005/001301
hazardous material. Graptopetalum does not have detectable side effects.
As shown in Example 7, even long term exposure to high doses of

20GHRRIGREIUYY did RofimpeseaRyreSianticant damagetaeRerimental

animals. Therefore, it is of particular interest for a 25 subject to use
bogy 3ptdietalum as a health/nutrition food on a regular basis. Thus,

Gra tal i ' : i ' '
o IO E AR ARG B 2RKRLIERH, RAR FIRAGRFRERID

adrepidterbivsutyiption mpaeetE Qo TRIng CRIpRSHAMEIM S faRYEIsEFBe
suBLGRABA AL cA0 ke eRRINRANR IR, 3dHRk i RekieS 1 ReHS e bAKE B

chips, or other snacks that contain 30 Graptopetalum are also
PUtBREEEtated. In general, the. recommended daily: dosage of

Gra talum js the equiv t of from Q.1 grams,t [ f th
Cra R 3o RS B SLIER e GAE B SR o
cfftosagmisiprefersdiz@ribtd hetdin \FchoGo6/ 024 (4epRETAEIRPEEHTD1301

ge%%amﬁe%ﬁ{ﬁpaa%&é&&éée.a@ﬂisvi@ta%ﬁmfsf&la%& R ARAGramsiper

ogram body weight). Although the preferred route of administration is

hapdsip@ntiptopletingihe gaoge ABMITHISIBYEC \FORHYbhEDRIETh &S epRyHIum,

CExaaigEiapiRpeR MGk e @dminishare thimaibruiananyalEcheveria,

intravascularly, intravenously, intraperitoneally, topically, nas or
CRNISHAR: VEerRGHAe Pl IR e TS %?fal,»i"b’ll&ﬁf%f%anf&oe,

Kiwidpionaiabaphiiach, aifecisseiohiar tocthade:desaribethePaihyfehereria
and Graptopetalum are both genera in the.family of.Crassulaceae. This is
P e D e LR, RS e e ry e G B ACE AR R
S@bmerf&eﬁsx;&mvmsuhlfénmu]m?{ﬂdémﬁﬁ@hpmoﬁmmamp@@hﬁyﬂ@mmm
UEBRIgdon, ﬁﬁ%ﬁ%ﬁee&m%waa@fﬁmB{@J;%u&%ﬂése@aﬁ&%m@

raptopetalum, Greenovia, Hylotelephium, Hypagophytum, Jovibarba,

Creasulaeprsclamiie idia teshigpii ooV torBRB s O G pRES UM
arlQSEREEYS £ atRBMER) the prophylactic or therapeutic composition of this

invention may comprise Graptopetalum and optionally one or more plants from the

Crassulaceae family, preferably Echeveria, more preferably Echeveria peacockii.

Compositions

This invention also includes pharmaceutical compositions which contain, as
the active ingredient, Graptopetalum, as well as pharmaceutically acceptable carriers
or excipients. Ag discussed above, other succulent plants from the Crassulaceae '
family can be used in lisu of, or in combination of, Graptopetalum. Therefore,
although the preparation and use of compositions comprising Graptopetalum are
discussed below, it is contemplated that other succulent plants from the Crassulaceae

family are useful in the same manner,

In making the compositions of this invention, the Graptopetalum is usuaH}"
mixed with an excipient, diluted by an excipient, or enclosed within such a carxier
which can be in the form of a capsule, sachet, paper, or other container. When the

pharmaceutically acceptable excipient serves as a diluent, it can be a solid, semi-solid,
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Perrierosedum, Pistorinia, Prometheum, Pseudosedum, Rhodiola,
Rosularia, Sedella, 15 Sedum, Sempervivum, Sinocrassula, Tacitus,
Telmissa, Thompsonella, Tylecodon, Umbilicus, and Villadia. It is
voontesiplated that other succulent plants from the Crassulageaa:famityoiszer
can be used in lieu of, or in combination of, Graptopetalum andlor
Echeveria. For example, the prophylactic or therapeutic composition of

orNiRsiNYERLIAN MRAKCAMNESE GirRIoRetRIUM aldinplivRally Lreor more

plants from the 20 Crassulaceae family, preferably Echeveria, more

ingredisit FHESHEG SARPRSILTNGED CHIMPES TR T R eiffb R aiedss:
loltaludes phasnace] cakeanpasitianssdichstaniasiuasnine/agkyeerosols
ingredient, Graptopetalum, as well as pharmaceutically acceptable,,
R D P e R R P SR Bl O
wihehCrigsdeteas 2 dandilpofamb e ardadintitieurst;lor, swoprsibinationeots
nRCoRRSIET, Therelore Aloaugh e greparation and use of

ompositions comprising etalum are discussed below, it is

contempplatedihal:ethansyrcaleni MlanisfromiheLrasswasenerdamily

are useful in the same manner. In making the compositions of this h
SRS ATHHE RISt A IS A3 A0S A B SprarRT
gdlliltiiie cahyvan sieipiontcocanciisec slithines poly e gdpyerniwhieh cdluibesin

the form of a capsule, sachet, paper..or gther.container, VYhen the.

S i e B A nctuce
lubolidiiseagestlithcil® WO 200679211 S RETICAROOE) 01 3G L BE Fgaids;

ol ; _ j or : “active
© |ngrediegn\té.g¥ﬁg§,gt%%e1§§o%%%% |§?\S§§§}1§€§%{?§§éf%%nﬁ%%%%%vpills,

PIOBIHEEX 10D eHGE S sav FRIERIRRARRYS; aNdiFeverssassihs | Biulsions,

cHRPHIARTs BRI AGHRSOlan(BS Rraalichar i aliawibmadium), aistneats:

containing, for example, up tg 1.0% by 5 weight_ of the active cqmpound,
d@aﬁéﬁﬂ%a?&a%ﬁ%aﬁ&%%? Bgifs??a@%&@ﬁﬁéf’ ?Hfé&%%q%luuons,

efifild Siey ieopadikag edopavideis a8ome examples of suitable excipients
include lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum
acaciBoriean s RoLp PP ol st i ps el cq BBt 2L afEitin
inpHicAls: iereciyialling aathdanfPebiviiP HelidoNe REIIRS Blation
composition containing a2 homogeneous mixture of a compound of the present
invention. When referring to these preformulation compositions as homogeneous, it
is meant that the active ingredient is dispersed evenly throughout the composition so

that the composition may be readily subdivided into equally effective unit dosage

forms such as tablets, pills, and capsules.

The tablets or pills of the present invention may be coated or otherwise
compounded to provide a dosage form affording the advantage of projonged action.
For example, the tablet or pill can comprise an inner dosage and an outer dosage -
component, the latter being in the form of an envelope over the former. The two
components can be separated by en enteric layer which serves to resist disintegration
in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or
coatings, such materials including a number of polymeric acids and mixtures of

poimerié acids with such materials as shellac, acety! alcohol, and cellulose acetate.
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10 sterile water, syrup, and methyl cellulose. The formulations can
additionally include lubricating agents such as talc, magnesium stearate,
and mineral oil; wetting agents; emulsifying and suspending agents;
Wieserrgiagents such as methyl- and propylhydroxy-benzeatasa2005/001301
sweetening agents; and flavoring agents. The compositions of the
invention can be formulated so as to provide quick, sustained or 15

delaygd ieleass af theaclivedparsdient aftes administationia dhenatient

by employing procedures known in the art. For preparing solid
ingerpRIBSH dREITin sEtian eraliY BrAsAcAcRy &I ATBERER EIIRRRED with
sl ARERAGeUticAl RXeiRieNiste: fenus salid Rl el MaloHA G AHPRSHIGN
contajning a homogeneous mi>§ur. of a compound of trgeo%resent 2
Siti

T M A e e Y s

As-as
whib magieireahsé simikmmpeanhibattite adtivieangredient is dispersed evenly
throughout the composition so that the composition may be readily

subdivitrpsifiensdonighelrienvs BeragichBchimh i hBIseHs
mAid eaRs RN he-tablsts anrilissQhthe RresanidRyestian mayirratedd

or otherwise 25 compounded tQ provide a dosage, form affording the
POfEIRtagE BRBILRSISGEE SRIEBRFIEGE BRI HPHE Re bR PR pIRcERHCY
ackepiisexaibinne kosagdartano Herdasaghe eompaiant the latter

SEngin1e ol an envelone aver e feimel S o compgnents
ag &' pé’ra et %y an enteri ayé?’ which Serves To Tesis disintegration
Cinrthesiskom achr dackpgrphirthes eutienlbompanahit tolyasts intactdmebhiged

o HEIEH ALin S5 delaverl inelease. daus AL matgrialscan be
or su

used ch enteric layers or coatings, such materials including a
neyuiiies ¢FpetypRdki Stz BECIRVIcLIREY OF PHICRAS IR aidieRsifth 'sabler

iRAlEfals RuahelaGsaratl Alsebalaand.cellillan acRiRIR onl 3r pMRer
2006/024143 PCT/CA2005/001301 The liguid forms in which the

CIBRI SRS b E Prus kst RS BN R BT RASAYS fet iyvices which

dadmy mstratienoialnenbyprigetionminatigde aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions, and flavored emulsions with
ediblépigeuphiagcoferolldisnonspletcdiindbearmbeip C0ds MRS or

iREAMHE Qllp B sl asalim avdsirlarphrrpasedticanakicles
patches may be used to provide gonﬁnuous or discontinuous infusion of
Graptopetalum in controlled amdunts. The construction and use of transdermal
patches for the delivery of pharmaceutical agents is well known in the art. See, for
example, U.8. Pat. No. 5,023,252, herein incorporated by reference. Such patches
may be constructed for continuous, pulsatile, or on-demand delivery of

pharmaceutical agents.

Other suitable formulations for use in the present invention can be found in

Remington’s Pharmaceutical Sciences.

The pharmaceutical composition may be provided in convenient kits wherein
the necessary materials are packaged into suitable containers. The compositions can
be administered in a single dose, or multiple doses (i.e., more than one dose). The
multiple doses can be administered concurrently, or consecutively (e.g., over a period

of days or weeks). The compositions are preferably formulated in a unit dosage formy
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Compositions for inhalation or insufflation include solutions and
suspensions in pharmaceutically acceptable, agueous or organic
solvents, or mixtures thereof, and powders. The liquid or solid

VoD MP@SHIoES may contain suitable pharmaceutically acceptadlecazeosmootst
excipients as described herein. Preferably the compositions are 10
administered by the oral or nasal respiratory route for local or systemic

eaS ke e AMRARIND %ﬁei BREelaratly, pharRacsisaly prcaniable,salvents

may be nebulized™ by use of inert gases. Nebulized solutions may be
whitiafeariredalronthevsia¥rifBihg device, or the nebulizing device may
be attached to a face n?asg téer%t or intermti.ttent @sitive pressure.
breatHitig TACHIRE BBt AL B S BB B Bot et 1S cAhp eSS ay
bdaaiadmm@mqmmﬁambIwiti.rallyxownaswﬁymfmmd%i%smmﬁsmﬁws
o405 'ormyialion IanaRRIoRNAle ManRRDAlSLBLERTed AR
employed in'the methods ofthe present invention employs transdermal
todeiieshyiitdifea sychachbsmpruetnpiadtciFa inraremastiorny be tised to
GRIOIe SaRtBHAS Q5 diScoRIRQES JRfusiprek2R B aptaRatalun i me

controlled amounts. The construction and use otransdermal patches for

SHRE SRIDETER phifAPARSHE SoaTRunS e RASEAER the art. See, for
example, \,S. Pat. No. 5,023,2 rein inc rat re e. Such
i g oSk T ST e e

belediveingedfip haymar eslicaitiagdhescoseOflibe pustaliienismviotations for use
in the present invention can be found in_Remington's Pharmaceutical
Sciences. The pharmaceuticalwgiﬁgn may be provided in convenient
kits wherein, Inenegassaly mafeuals %ﬁ%@%‘%%%?@é@é%%“%&?}%‘em
containers. Wepcomposmons can' b administered in a single dos , or

memaitigle dbbes(iteonsstaldiandormy dibse) cTivealp smedtipfé Mosesgsan be
administered concurrently, or consecutively (e.g., over a period of days or
Weeks(f. The compositio Cb?]é?‘égrably formulated in a unit dosage form;
-14 WO 2006/024143 PETCA2005/001301 each dosage containing the
equivgignt amount of frgp.ahout | to 500 grains of the whole
Grapg%Betalum plant (wgécvc\)/géght).

pM = micromolar

mM = millimelar

M = molar

Lorl = liter

mi = milliliter

pl = microhter

Gorg = gram

mg | = milligram

ng = microgram

DMEM = Dulbecce’s modified Eagle’s medium
BGF = epidermal growth factor

FBS = fetal bovine serum 4
MEM = modified Eagle’s medium

PBS = phosphate buffered saline

PDGF = platelet derived growth factor

PEC = polyethyene oxide
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It is further contemplated that the compositions of the present invention
may be administered in conjunction with a known anti-inflammatory
agent, anti-steatosis 5 agent, anti-viral, or anti-fibrosis agent. In addition,
wahesaimstances commonly used to protect the liver, such ascgilgaransi;01301
can also be used in conjunction with the Graptopetalum composition. All
of these agents or substances can be mixed in the same composition as
Graptopeiahiwna:Qr dmbaistered separately. The following examples are
offered to illustrate this invention and are not to 10 be construed in any
way &tigstitng the scope of the present invention. EXAMPLES In the
examﬁles below, the following abbreviations have the following

meaniije! MSLTEYRATENY HECAERHITOR S g Ganamii Sictapied10).
ARCAWNS. akd AFLGERE Colsls 2RN6aRoMErdPirchisdd Henseslk sarend

M = micromolar. illimolar 20 M = molar, L or. ::g = mri%l/!figter
Ve (DR & BTEHeSh 1 LR TRTA B A 1ot Gl DI =
(Cutbkgcold eodifisd! bagls!s smedigredg GE wepidemhalidrowthifacior FBS

= fet Ig) i r = ﬁﬁd ﬁ’qlg i = .
CE’H&% g%é‘%%ﬁgfé aﬁ%';é%%@z% at’eﬁ%t de%ﬁi:a%%g%owtﬁ??c%g? obtained
from Wako (Tokyo, Japan). The organic solvents were purchased from Sigma
Chemical Co. (St. Louis, MO)., Whatman No. 1 filter paper was bought from Fisher

Scientific (Fair Lawn, NY).

Preparation of Graptopetalum

Graptopetalum was purchased from a local herb farm in Taiwan.
Graptopetalum was washed with distilled water and air dried overnight, then freeze
dried at ~50°C with a freeze dryer. Graptopetalum was then ground to powder (100
mesh), lyophilized, and stored under sealing condition at 4°C until use. Unless
indicated otherwise, Graptopetalum extract was prepared by dissolving
Graptopetalum powder 1n water and gradually adding ethanol to 2 final concentration
of 80%. After centrifugation at 1400xg for 20 min, the supernatant was filtered
through a 0.22-um filter and evaporated to dryness in a rotary evaporator. The
recovery of Graptopetalum exiract after ethanol treatment was 65% (w/w). The dried
extract was dissolved in water to a concentration of 50 mg/ml as a stock solution. The

stock solution was then diluted o the appropriate working solution.
Animals.

Male Sprague-Dawiey rats, weighing 300 to 350 g, were purchased from the
National Laboratory Animal Breeding and Research Center, National Science
Council, Taiwan. All experiments were performed in compliance with The National

Laboratory Animal Breeding and Research Center’s guidelines.
Preparation of rats as an animal model for liver injury and fibrosis

Liver injury and fibrosis model rats were prepared by admintstration of DMN
as previous reported (Pines et 2l., 1997) with minor modification. Briefly, DMN was

diluted with phosphate-buffered saline (PBS) and injected intraperitoneally (i.p.) into
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PEO = polyethyene oxide -15 WO 2006/024143 PCT/CA2005/001301
Materials and Methods Reagents DMN and silymarin were obtained from
Sigma Company (St. Louis, MO). Anti-a-SMA and anti-type | collagen
vwantivotiEssnere purchased from Calbiochem 5 Merck (Cambddge,2Mépoi3e1
Fast Green was purchased from Carr, BDH Chemical (Canada), and
hematoxylinleosin staining reagents were obtained from Sigma Company

ra&sén QLIS Mo Kl Qf LM wiAlR T adli R R AR BIRLMIR WEFS: GRIgIged

from Wake (Tokyo, Japan). The grganic solvents were purchased from
Tisigen: Obﬁéﬁﬂéﬁ?@@d(glﬁeﬂéﬂﬂ§ Iﬁ%% R#fatman No. 1 filter paper was

bougfI}t from Fisher 61@ Smeny% Fair L.awn NY) Preparation of

Grapt SETATRR PR wasor ﬂzr%ﬂggged from a local herb farm in

Talwgeve em%mm@@%e t%“n@é%ﬁ%@:éﬁé@%ﬁﬁe%ﬁ gloapiad=

overnight, f en freeze dried at -50C with a freeze ryer Graptopeta um
i@ EOHRIBUIREI Howder (100 15 mesh); lyophilized, and stored under

sealin con?ggn a 4 1untl use ess indic gngtherWL e,

i tratjon’ of water);
Grap etalun exirac wgcslﬁrrleopare ’b%/ dic sso]ivmg gptopet ﬁ )

powdes in walgrapstgraduaiyasidingeihanakioa inalaenaenation.nt

80%. After centrifugation at 1400xg for 20 min, the supernatant was

flltere{el) thrciugh\‘a(ﬁé;ﬂep@%hlten gin¢bavapof ikNtod yriesslindantofsirytion of
%ﬁrt% orrn E.I'Qée 20.re ov fﬁ%@@&etagu ext act after ethanol
Was 6556 Iiw wr) ract Issolved in water to a
ConC% fratighiefifl éﬁﬂ@%@cﬁ&ﬁ&?ﬂ@ﬂ% Iﬁ@oﬁp&mﬁibﬁmwaﬁ
then diluted to the a%gnate working. solution. Animals Male

Q’B}*&ﬁh%ﬁﬁﬁ' EyPfist Hithd 3083598 g, were purchased from the
2 R LA AN AN BISRANA A ReaGALS &&gﬂ&egfomp%an

Smence CRII‘ICI iwan. erlments were periorme
omﬁtsvememmagl@a;ﬁdratbwmma@%é@mp@mﬁ@img@aﬁ@ﬁ) @!é?rt‘égéig

b&iﬂj%@ﬁ?{sﬂymaﬁn) for five weeks starting from seven days after the first
injection of DMN. Control animals received the same volume of distilled water
alone. After the six-week treatment, the rats were weighed and sacrificed, blood
samples were coliected for determination of biochemical indicators (including GOT,
GPT, bilirubin, albumin, prothrombin time, and platelet number), and livers and _

spleens were excised, weighed, and fixed in formaldehyde for histochemistry. -
Histopathological examination of the liver

Liver specimens were fixed with phosphate-buffered formaldehyde, embedded
in paraffin, and stained with hematoxylin-cosin. Differential staining of collagenous
and noncollagenous proteins was performed with 0.1% Sirius red and 0.1% fast green
as a counter staining in saturated picric acid. By this procedure collagen is stained
red. The extent of fibrosis and architectural alteration was scored with a
semiguantitative method by an independent pathologist in a blind fashion using liver
preparation from each group as described previously (Desmet et al., 1994). Liver

tissue sections were photographed using a microscope (Olympus IX70, Japan).
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Preparation of rats as an animal model for liver injury and fibrosis Liver
injury and fibrosis model rats were prepared by administration of DMN 30
as previous reported (Pines et al., 1997) with minor modification. Briefly,
wWOMNMavasi4diluted with phosphate-buffered saline (PBS) andajardedhs/oo13o1
intraperitoneally (i.p.) into -16 WO 2006/024143 PCT/CA2005/001301
rats on the first three days of each week, at seven mg/kg per day, for
three weeks. The control grougteceived injection of PBS alone.
Administration of Graptopetaiwn or silymarin Seventy-two rats were
dividedrancisstalynin i fotinekpdriine tital-groighs iz ih8u&dbeamigroup)
as follows: (1) PBS-water (injection of PBS i.p. and oral administration of
wated¢ {ermnmN-tharsfegis et fonpoRRING o1 Aner criitadnt HibtestioATof
a8 o d ) VAN INHARIRARIA TN NANIACHRM A6 BMN s th hBliiver.

administration of Graptopetalum one week after the_first DMN injection);
APl OM S DIRARES TEHOT OO AAd Yrth it iRiAfon of
gistiuatiopea week alier dvectiy atiaidiMdajeCHe B oo OpaiRipm paYWerk:

_or silymarin was dissolyed in water.and given qrally once per day at a
o R 5 Bty WEIETD (LT AL et PRALs GF B4 2y 5y
Nureight:(ilyiy) arin) ot five tweeks Sixing fronestae ncdaypisafter the first 15
injection of DMN. Control animals received the same volume of distilled

water T 6HECARE PIRERSRINEEK et HEmtonse s WdrelangHst aneishts
ofSAf finadnblaeth-samplesyrieLoiestadfardetarminatan ofhiechemigal

indicators (including GOT, GPT, bilirubin, albumin, prothrombin time, and

DH%{éFéFﬁ‘ilj hﬁ@i‘)‘?ﬁﬁ&f figeresein r%‘pz?ggﬁ PRSI W@@%‘é"éﬁti{rﬁou}’)

cdinpatén farmaidebydesimEisioohemistly. OO Histdpathotogieale xamindiion
of the liver Li specimens.were fixed with sphaie- red

P R e G R opetaton,

g@ﬁé;r@mmtbs_mmmmgaé#m@ag@@ﬁﬁﬂ'an@ﬂiﬂmbtﬂiag@mwmtéimmsm

d&%ggg EH%%W}EI&% c%’sﬁié%sw{ AREA Lot 9 RER ASShGOHET These

stalnlng In saturated picric acid. By this procedure collagen is stained
results indicate that Graptopetalum significantly reduced the detrimental tmpacts of

DMN.

Tabie

Body, Liver, Spleen Weight and Survival Number after 6 Weeks of Treatment

Survival . . . ,

Number Body Weight () Liver Weight (g) | Spleen Weight (g)
Control i8 556.5+11.3 (@=18) | 24.0%= 1.4 (n=18) 1.0£ 0.0 (n=18)
DMN 5 4395+ 10.6 (v=5) | 14.0£2.8 (=5 2.0£06.2 (n=5)
DMN-GP 12 5285+ 7.8 (n=12) | 23.0% 1.2 (n=12) 1.0+ 0.2 (n=12)
DMN- _ , - _
Silymarin 10 4720 14.1 (=10} | 19.5+% 1.4 (n=10) 154 0.2 (n=10)

n, number of survived rats in the group

In addition, after 6 weeks, 13 out of 18 rats died in the DMN-ireated group, 8
of 18 rafs died in the DMN-silymarin-treated group, and only 6 of 18 rats died in the

- DMN-treated group orally fed with Graptopetalum (Figure 1). All conirol rats (18 of |

each group) not freated with DMN, Graptopetalum, or silymarin survived. Therefore,
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25 red. The extent of fibrosis and architectural alteration was scored with
a semiquantitative method by an independent pathologist in a blind
fashion using liver preparation from each group as described previously
wWOenwietetsal., 1994). Liver tissue sections were photographed ¢isingsao13o1
microscope (Olympus 1X70, Japan). -17 WO 2006/024143
PCT/CA2005/001301 EXAMPLE | Graptopetalum prevents body and liver
GHEIgEasS luaed PyRMN TR-daiermi %ﬁh&@t@&&faﬁm@z PRI
on liver injury and fibrosis, an animal model was established using DMN,
mErRABRA (6 XEHHSEAER to the liver. 5 Animals which received DMN, as
described in Materials and MWE then given Graptopetalum and
the effects determined. The efiects of Graptopetalum were also
comparedn thgse-af sivmrmnoMichas kB AERAIGRERIRES Ve
activities. Normal animals ;yhigheglighngt reaeive DMN, were used as
controls. The effects of oral administration of Graptopetalum on body and
liver e yhisr 16voftigtewhithc&actawifidupiopeinjectioniofeDMid imesshown in
ind@0IE doiamenianlh, DMI.causeda sianfisatdeciepsadniathady
and Tiver weights ( -water group) compared with cohtrol rats

of( EBSapatdngroy B e fedes raptope afdmentatREt v e fentediNis
MM megiated.rat bady anddivarvaight loss (DN Grapioneialdm

group); Graptopetalum also reduced DMN-mediated rat spleen weight
DijbldmatedNgsib epaRgewhipsay B ispBen sWeighthate Bisssha
GRRBRlsentml kel hestyrpriks dticate sk GrRRIREEIUMBumIn

significantly reduced the detrimental impacts of DMN. Table 1 Bod
CTRE: SR TTEGHCA BTN AR S b LSRR i

reSutniivod Bedy\Wiight {ghé iveldtieight §GpSieenbieight (i) cottrmier

R B (O R S T b e R
comeistNtBhhicr @ the DNIN-@reppopett@)-treated groups.
Table 2

The Level of GOT, GPT, PT, PLT, Bilirubin and Albumin of Serum
after 6 Weeks of Treatment

GOT(U/L) | GPT(U/L) | PT(sex) | PLT (10°/ul)

Bilirabin | Afbumin
{umale/L) (g%

g;‘_’;g;l §3.04155 | SLOE113 | 121404 | 925.0%49.4 | 0.132001 | 49%03
gﬁ;‘; 65154417 | 273.5213.4 | 198=1.1 | 171.0285.5 | 1.27=0.04 | 32402
gﬁgﬁp 1495221 ¢ 7104113 | 13.0=14 | 818.0566.5 | 0.1420.02 | 4.9+02 |
“DMN-

Sitymarin | 4594 £37.6 | 21750+ 34.6 | 17612 | 3343415 | 1.002004 | 3.5+04 ‘
(r=10)

GOT, Glutamic Oxaloacetic Transaminase
GPT, Glutamic Pyruvic Transaminase

PT, Prothrombin Time

FLT, Platelet

n, number of survived rats in the group

Accordingly, Graptopetalum significantly enhanced Hver functions.
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DMN- 10 472.0:i- 14.1 (n7-10) 19.5 1.4 (n=10) 1.5t 0.2 (n=10) Silymarfn
1 -1 n, number of survived rats in the group 20 In addition, after 6 weeks,
13 out of 18 rats died in the DMN-treated group, 8 of 18 rats died in the
vaMbe@ibararin-treated group, and only 6 of 18 rats died in thet/caz2005/001301
DMN-treated group orally fed with Graptopetalum (Figure 1). All control
rats (18 of each group) not treated with DMN, Graptopetalum, or silymarin
survived. Therefore, -1g9_ WORZRQRe24143 PCT/CA2005/001301
Graptopetalum effectively protected the animals from the toxicity of DMN,
an fravasNOcdsi@ltediive dhamathymasiy . abXAddBkik 2shéteetsfofiowing
Graptopetalum on serum bilivirredatbtisnitigalatelets, 5 and prothrombin
time To further investigate the effects of Graptopetalum on liver functions,
indicaters SIYRERRIHeIdRE R i seRrdarcAdoshipHaly Schl énfiammatory
reéePoAgniistiation dalGaRoReia v aKeNtad IR QaREeS eSeRMLEMs

and GPT levels after DMN treatment. Moreaver, serum bilirubin levels

LA BRI ESHPEREES iRl Ed U RN AR SRE R cORTPETIG G ™
tHaopasdi contmisiHo We e aiata diminisiratingl efe4>vaiapilalishddily

. Slgnificantly prevented the hilirubin.increase an min se.in
R SR T B e P eare T e T et
Credimntivsirofiee nfitpiHtelesmmdproiomgatumoiditot Brdibindined. derrosis
PR A YGRS gl BrOtNRMAN e 135 JOfcATl- A ymbers
of platelet were 15 consistently higher in the DMN-Graptopetalum-treated
indleopstomasemeren BYdV6f-GOT, OPT, PT, PLT, Bilirubin and Albumin
of Serum after 6 Weeks of Tre%%l%OT CUI/L) GPT (Ire) PT (sec) PLT
(los/ni) Bilirubin Albumin (nmo 8ntrol 83.015.5 51.011.3 12.10.4

| 925'91%%6%‘590&%?%%})5&@ 911%0 genesis by Graptopetalum in DMN-treated rats

Intraperitoneal administration of DMN resulted in a uniform fine granulation of the
surface of the liver. Microscopic analysis revealed cirrhotic-like structural patterns in
the liver of animals that had recetved DMN for six weeks: fibrous connective tissue
components in Glisson’s sheath, pseudolobule formation, formation of fibrotic septa,
and thickened reticulin fibers joining the central areas. Animals freated with both
DMN and silymarin still exhibited intense centrilobular and periportal deposition of |
fibrous conmective Hissues. In contrast, the livers of DMVIN-treated rats that received
Graptopetalum for five weeks (DMN-Graptopetalum group) showed only mild
bridging fibrosis, diminished fibrosis in both the periportal and centrilobular areas,
and reduced deformation of the liver acinus. Thus, Graptopetalum can be used to

reduce fibrogenesis of liver, which is a key development in liver cirrbosis.
EXAMPLE 5
Graptopetalom reduced hepatic collagen and hydroxyproline content

in & fibrotic liver, extracellular matrix accumulaies. The increased levels of
extracellular matrix are crucial for further progression of fibrosis, which ultimately
leads to liver cirrhosis. Since collagen is a main component in the extracelular
matrix, we determined the collagen content of animals treated with DMN alone or the

combination of DMN and Graptopetalum.
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n=18 DMN 651.541.7 2735=13.4 19.8 1.1 171.085.5 1.270.04 3.20.2 n=5
DMN-GP (n-12) 149.52.1 71.011.3 13.9 1.4 818.0 66.5 0.140.02 4.90.2
DMN Silymarin 459.4 37.6 217.534.6 17.61.2 334.3 41.5 1.000.04 3.50.4
WO20GEDE; Glutamic Oxaloacetic Transaminase OPT, Glutamie Ryiiaxie 301
Transaminase PT, Prothrombin Time PLT, Platelet n, number of survived
rats in the group Accordingly, Graptopetalum significantly enhanced liver

fUNCtipnScont i O SRR EAMS REsTdbAeQ0N AR Lo E XAMBE EThe

Effects of Graptopetalum on inflammatory and necrosis responses

Dt N ESERHT RS SHGH A ARG TINIRE AR aTRESE s igaR ifer content in
th@qn&lﬁiﬁrd ) @dﬁﬁﬁk@ HQIN: egéimﬁflﬂmmagw 16bigsneRsLsnIVa NeXE fibrous
addressed t uestion.whet Graptopet revents necrosjs or..
S T TR e T Er ey R B e wver
cuBsgitscehant shativassidedgdrigsis ithihépencenith) andtmis-2orvaharea,
ith ipfiltrati f infl I inthe. li
L O e

ugedveercdiesdantcketie 1D MMIhEueriansedrosiscpoed v sin fTasTaTsesvery
oW S S FRRINREIAI I SaRSrasCAllY-R 6Y 8 R GRS I SRR IR AMMA Y o f

responses in the liver. EXAMPLE 4 Prevention of hepatic fibrogenesis by
HespaisibpdpasninalysmReAhainecs rarsalibephritdRe PSR BMN
tre@gHiae i@ fdafeRNcine-g rae wlatismi afdbe! hepatic collagen content by 80%

and 25%, respectively.

Hepatic fibrosis was also quantified by the measurement of hepatic
hydroxyproline. 1t was found that the hydroxyproline content of the DMN-treated
group (820+31 pg/g) was significantly higher than that of the DMIN-Graptopetalum-
treated group (558+53 ng/g), DMN-silymarin-treated group (749+72 pg/g), and
control group (49822 pg/g).

Consistent with the previous two examples, these results demonstrate that-

Graptopetalum markedly prevented hepatic fibrosis.
EXAMPLE 6
Graptopetalum suppressed a-SMA expression in DMN-treated rats

Next, the expression of 0~-SMA, a marker of activated HSCs, was measured.
In a fibrotic liver, extracellular matrix accumulates. The increased levels of |
extracellular matrix are crucial for forther progression of fibrosis, which ultimately
leads to liver currhosis. Specific liver cells, the hepatic stellate cells (HSC), are
responsible for the increase in extracellular matrix. Since activated HSCs, as opposed
to resting HSCs, produce large amounts of smooth muscle a-actin (a—SMA) mRNA

and protein, a-SMA is an indicator of activated HSC and liver fibrosis.

a-SMA was measured by immunohistochemical staining in the liver six weeks
after the first DMN administration. As expectéd, intense, specific staining for a-SMA
was observed in the pericentral area of the DMN-treated livers. This DMN-induced

expression of a-SMA was suppressed dramaticallly by oral administration of
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15 surface of the liver. Microscopic analysis revealed cirrhotic-like

structural patterns in the liver of animals that had received DMN for six

weeks: fibrous connective tissue components in Glisson's sheath,
Visewdomhede formation, formation of fibrotic septa, and thickenedzoo5/001301

reticulin fibers joining the central areas. Animals treated with both DMN

and silymarin still exhibited intense centrilobular and periportal deposition

GRbRRHREAHS CONRRETY S HRRUER R SRSk D Jversraf DM eayRd sats

thatreceived Graptopetalum for five weeks (DMN-Graptopetalum group)
Lixpisiean oAty htdetsiagingisroaral sl srbessialpbhitie-SMA,
asRepRAsal Apdicantiiohidaleaiaaratancki eduses dalofpasien:el tiedhwic
acinus. Thus, Graptopetalum can be used to reduce fibrogenesis of liver,
reﬂ?ﬁmﬁsi§“<5f11§3:5§7"8§veIopment in liver cirrhosis. 25 EXAMPLE 5 '
Graptopetalum reduced hepatmﬁnd hydroxyproline content In a
fibrotic liver, extracellular matrix accumulates. The increased levels of
extracalislaomptmnareendoinGiapfurthanpregression afifibrosis hehish
ultimately leads to liver cirrhosigsifataeeigollagen is a main component in
the extracellular 30 matrix, we determined the collagen content of animals
treatdtingitts OiiNoatdriaro exactonsiratipr st D NREamaCha propetanim.

G{%ﬁo\%ﬁia%%{%ﬂélﬁ@sﬁéﬁé%%O%é%% Wae &%@I\PS%E £f allagen in

Iver was detected by Fast Green staining. The D treated rats
displayede-agrashiaband:marked increase in collagen fiber content in the
liver and bundles of collagen surrounding the lobules, resulting in large

fibrolhesymteanta dic@tinyopriabpey of Sesmrdizist eikpovdeeed. Five grams
oM Nasibinarinsrenieckrats.dyer Prefllagan somigntwasalsp 1aarkedly

higher than that in healthy controls. However, the thickening of these
hosghager Bt wAidI S iamed PediTaFc Mg heelrby Used, was
iybpdiicadmarkedly in DMN-Graptopetalum-treated rats. There were very
low levels of collagen deposition in the livers of control rats. Quantitative
analygiz ofcffragisdypanage analysis technigues reveal that the
Graptopetalum and silymarin 10 treatments significantly reduced the

DMNIRRIERES #esaHE TR drseahtd AP By St st o5 aréypisdriatpos!

(0.036 g/mL extracts) for 30 min. The mixture was then filtered with Whatman No. 1
filter paper, washed twice with distilled water, and extracted with 0.6 L 50% EtOH.
After filtration and vacuum evaporation, 300 mg of dried ethanol extract was obtained
as a dark brown paste. The main constituents were glycosides, oligomeric
gallotanmins, and flavonoids. Terpenoids and saponin were also detected. The dark
brown paste was soluble in water and partially soluble in methanol. Precipitates from

methanol were analyzed, and they contained polysaccharides and glycoproteins.
Ethanol extract

The activated charcoal described above, after being extracted with 50%
ethanol, was then extracted with 0.6 L 95% ethanol. After filtration and vacuum
evaporation, 200 mg of dried ethanol extract was obtained. The main constituents of

this dark brown paste were flavonoids and terpenoids.
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Hepatic fibrosis was also quantified by the measurement of hepatic
hydroxyproline. It was found that the hydroxyproline content of the
DMN-treated group (82031 g/g) was significantly higher than that of the
wWoMNsBraptbpetalum 15 treated group (55853 g/g), DMN-silymadiazreaiedo:
group (74972 g/g), and control group (49822 gg/g). Consistent with the
previous two examples, these results demonstrate that Graptopetalum
markggly,premgnted hepatic fibrosis. EXAMPLE 6 20 Graptopetalum
suppressed a-SMA expression in DMN-treated rats Next, the expression
of a-Shittacavwmadkaracfoattivateobt BCls; wslpmeaspheditchbafipratiodivér,

wseaeslanaacaumuaies Theloraterd ielnelaacalar

matrix are cruma for urther progression o 05|s whic |mately leads
acgidiver BierhushstSpasifieibieedcfigerpd q@ép@ﬁe@mﬂm@e@ﬁé HBay HWag

o RiLASRERHDIS Ak theincrease iexbacsiHas Bt Siagsagtivated

HSCs, as opposed to resting HSCs, produce large amounts of smooth
(I4VRRRIRS eSHRAMATSNATRARRISS: aHlSsHete Fowrsisa ahshiiiiatsrorer
etRgibiated F&keand liver fibrosis. a-SMA was measured by

inununohistochemical staining in the liver six weeks after the first DMN

admibistratforn: Astexpected, intense, specific staining for a-SMA 30 was

observed in the pericentral area of the DMN-treated livers. This
DMNTm%*@t@Eﬁ}@g rPEFLLSRESTIRS S0 SpiB2sa R ahArseERs Hy B

laﬁqmlﬁgﬁéfﬁi;l RDEx 21OV Q6FQ2 4114 o Rt/ CARO G0 d3aAd vacuum
|n while was more ctive than

G il tal
ral% f’g) ‘?Eﬁ/e?(g)r %%é{@ alctlthW re%:%{?eéozg ﬁ%% CORtIBIRERowed ngazative
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_ he antl- -proliferat raptopetalum extracts tured rat
inpepestic stellate cells Varlous Graptopetalum extracts were prepared to

determine the activity of
Crude methanolic extract

Whele plants of Graptopetalum were tyophilized and powdered. Five grams
of the powdered material were extracted twice with 250 mL of methanol at 25°C for
two hours on a rotary shaker at 100 rpm. The extract was filtered and vacuum
evaporated. The resulting product was partially water soluble. The water-soluble
portion contained 200 milligrams of reddish flavonoids, and the water-insoluble

portion contained 400 milligrams of flavonoids and triterpens.

The effects of Graptopetalum fractions on the proliferation of HSC was
examined. The number of cells increased from 1.240.3 x 10° (= 9) 0 3.6£0.5 x 10°
{n=9) cells per well during the six-day period of culture. Jraptopetalmz extract
inhibited the cell growth of HSC in a dose- and time-dependent manner. The addition
of high dose Graptopetalum crude extract (500 pg/ml) to cultured activated rat HSCS
and hepatocyies resulted in striking morphologic alterations in HSCs after five days as
judged by light microscopy. Thus, HSCs changed from a flattened fibroblastic
phenotype with distinct cell-cell interfaces to a substratum-detached, rounded
morphology, leaving a striking extracellular matrix net structure on the bottom of the

culture flasks. In conirast, the crude extract of Graptopetahum had almost no effect on
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Graptopetalum on hepatic stellate cell. The extracts were prepared as
follows: 10 Crude aqueous extract Whole plants of Graptopetalum were
lyophilized and powdered. Five grams of the powdered material were

Wik aieted 1dice with 250 mL of water at 25C for 2 hours on BIDEEY0065/001301
shaker at 100 rpm. The extract was pink in color after lyophilization. 15
Water-ethanol extract The crude aqueous extract described above was

hPHERS i ArtivaledaRarenat (RO 3R e BKHAGHS) HoEBRMIMy kh&C to
mixture was then filtered with Whatman No. 1 filter paper, washed twice

Hfith Bl steieeatiotdRrat derhith oo 5oty BRSMYISRine b ed

oo Le eYapemdinticImgahdyied wtand ekitiachiddobtained

%O as a ge’rk rownIBaste. The main constituents were glycosides,
ac 1v ies O ragl %?eta . . . . :
oligomeric’ g annins, and flavonoids. Terpenoids and saponin were

also defegied, dhedatk OMNLPIsiRNasSRE IRYBIgs AN LRIt e

soluble in methanol. Precipitates from methanol were analyzed, and they

WetshEiRt: PR B AR A Athe GRRA ST TaTha AR SPERTa BE S B P IR act,

aRCHvRieteharaark degesibpdaiave, aiter heingaxiagiechwith 20%pure 3,
ethanol, }gas then ﬁtracted with 0.6@%}9500 etkt]anol. fter filtéation age?H

2 R R RS R RO S OR T BT B LA S e SUSHA S D BRSSP HRE

cafigimdionstipudnt albfhthisegasktbrawnapasibwéredtanoeoids and
terpenoids. -22 WO 2006/024143 PCT/CA2005/001301 Acetone extract
The JctveEBd@idicouarpRsbmagseronasnisd g fanhcerpagys. Daily

oRXiastedowith 2r%rethanel wastmsiadiviknA.bd.acqtaniij e follawad
by 0.6 L 70% acetone. The extracts were combined, filtered and vacuum

GG GREERS TREATSH B OV EH SEetd e AL P e g Vv idence of
meenRHiue MSWR ealigRstic gadlotanniisy dkhentidR;5aaniaim, aftte liver.
riterpengids. f'ghis dark,brown te was soluble in water, .ethangl, and
I\i{r)]reeﬁ%:lgfo%e&% ik %’.‘Prﬁ%‘%%\%% %%sraﬁs d{:ﬁ nocf e)Bl?bxt any szigi‘melc:antn alange 11

body weight, liver weight, or serum GOT, GPT, bilirubin, and albumin levels in
comparison with the control group or a low-dose Graptopetalum-ireatment group {1
g/kg) (data not shown). Therefore, Graptopetalum is safe to nonmal cells even at a

high dosage, although it effectively kills activated hepatic stellate cells.
EXAMPLE 8
Inhibition of HbsAg expression

The effects of Graptopetalum on the hepatitis B virus was examined using
human hepatoma Hep3B and HepA2 cells, which constitutively express the surface
antigen of hepatitis B virus (HbsAg). After incubating Hep3B and HepA2 cells with
Graptopetalum exiracts, the expression levels of HbsAg were examined with an

ELISA assay. Asdepicted in Figure 4, treatment with 250 pg/mi Graptopetaium

significantly reduced the secretion of HbsAg from Hep3B and HepA2 cells, by 75%

and 40%, respectively. Therefore, Graptopetalum can be used to inhibit hepatitis B

virus replication.
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The activated charcoal, after being extracted with acetone as described in
the 10 last paragraph, was extracted with 0.6 L chloroform. After filtration
and vacuum evaporation, dried acetone extract was obtained as a dark
Wsraiwn/Fast@. The main constituents were flavonoids, saporaarangoses/eei3el
triterpenoids. The dark brown paste was insoluble in water and partially
soluble in acetone. The acetone precipitate was white in color. 15 Crude
methanolic extract Whole plangs\of(spaptepetalurn were lyophilized and
powdered. Five grams of the powdered material were extracted twice with

250 mL of metiTarcifa2T eptoelabuionribhiatbsytzihaker at 100 rpm.
The extract was filtered and vacuum evaporated. The resulting product
was paritsity reitenisoiarsidisenesyhifaisuingie SeapsisoH comaihedi?e0

milligrams,efreddish favanaids. and e wWaempse) QBninati
mcon%rined 400§milligrar%%%ﬁav%noids an,dﬁerpen%ﬂfects S?tmn

shevaptdsatit RerasoRL O RAB Srolifs BRftTISFRPSIEER 48 Caal4intRaed o9re0
mpumhesaieaisienpasediiton G:3Rap 10k (AR IFRHAB 2:18hn(sRd
cells per well during the six-d eriod of culture. Graptopetalum extract
e T b ARt TSR s ML T A P
camahuney, rEbevagdifion: bihigh dosesErdtop Stalpwpetalvm eéxtrast{@ative in

[ml).t l[ red activated rat HSCs and hepatocytes resulted in striking
pa?}%“r%%’%l%;%}gltﬁ;‘?%%ions in HSCs after five days as judged by light

micrageRB: ) dRapiSiet hangad amadaisagdtbreblasticanhenciyRe

with distinct cell-cell interfaces to a substratum-detached, rounded 30
PSS EE e ARG iR BRIPSSeIRALPFARRIZ TR PREEUEYe on the
Ghottemtofithel ceifitineflaskecdd hontras otherar deOIXIGIT ,oind bilirubin in

tal d al t ffect -2 0 2006/024143
M R e s s e e Rl e elharea e
leGiatpetahiwias Pesterontiy Wxiscun gHO s magaslimeesisesultd in
mﬁ?&ﬁﬁ%ﬁﬁ{gﬂ r§ &ﬁmg &‘é&’éi@a' ﬂgetrof@?og{p ﬂ?ge{f%ﬁl %&%g .t %oreover,

selective cytotoxiC effect may be the basis of the anti-fibrotic activities of
Grapignepe@ gRpr VA dha Sy RE Hifiver drretienby Yk st o rh piisc it
ciBKHAstS MGl g $M8nan, mean age 51 years).

EXAMPLE 10
Effects of Graptopetalum on lung fibrosis

Isolation of lung fibroblasts: Minced pieces of lung tissue was digested for I h
with collagenase (0.5 mg/ml) and DNase (0.05 mg/ml) in Hanks® balanced salt
solution which contained 0.5 mM EDTA. Cells were separated from the digested
tissue by filtration through polyamide nylon mesh, collected by centrifugation, and
washed once in medium. After resuspension in DMEM containing 10% FCS, cells
were plated on culture plates. Afier three passages, cultures contained approximately
100% Iung fibroblasts. Primary culiured hung fibroblasts were treaied with various
Graptopetalum extracts for five days. After the incubation, cell number was directly

counted by the Trypan blue dye exclusion method.

The results show that all tested Graptopetalum extracts inhibited cell growth

of lung fibroblast in a dose-dependent manner (Figure 5). The anti-proliferative effect
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water extract, water-ethanol extract, ethanol extract, methanol extract,

acetone extract, and chloroform extract as described above, were

determined. As shown in Figure 3, all the tested extracts of
wWoraptdpetatum exhibited cytotoxic effects on hepatic stellatee@rita 2005/001301

indicating that all these extracts have anti-fibrotic activities. 10 The safety

of Graptopetalum was demonstrated by further experiments. Daily oral

oA BSiation ol bioh dose of, Glaplopeialms (A6t basyweight for 90

Y8 "did not cause any apparent adverse side effects in rats, and there

Graptsnetrbwidaribe lvhgnortality or hepatic damage upon an examination of
histological sections of the liver.. Moregver, these Graptopetalum-treated

rats did not exhibit any signifiéant-tHargd in 15 body weight, liver weight,
or serum GOT, G é%&%igf ép%%?&gﬁﬁllg}{% iﬂngomparison with the
ow-dose topetalu

control group or a rap alum-treatmentgroup (1 g/kg) (data
not shewinm Aihesefo s iaRieReiaiuB i aaiRte-namalcolls exanabady
high dosage, although it effectively kills activated hepatic stellate, cells.
hESRHSL BSPRPHIR R B mgAH%a%p@g?é%@ﬁ%&gﬁé%&% s oldy were
anediapiopetalihamihe hepatita Bivitughrabiakathinedfusing hiimafg of
hepato Hep3B and HepA2.cell hich constituti XPr. the.
bl%?}ﬁ%%% a}1 Il‘é%ﬁn S %f&%‘%ﬁfu%’%éﬁg .Isﬁ?taerg’i%?u acﬁ‘r)%% ﬁieeﬁ’%?&“?md
Thdepbwetswitiica! dptepeiafiarh 8xTddts? thinmqliessipaterdis e tieiy
weIe examined - sepicter in Fiayie4.
mt?%%%rﬁé%%ﬁ%ﬁé%ﬁ%n%%%%ﬁ?ﬁ# %ﬁ nifican%l%/ reduc%d ?he

adseipietisiroLEbehyg hof Wel Bl'éﬁﬂaﬁébmg‘éél ROWYEY S04 alfida b,

saFSSRECMGMaT REr eforR. S FARIRP YA UmbRAR DBUEE G nhdINORatHI S Bre
virus replication. -24 WO 2006/024143 PCT/CA2005/001301 EXAMPLE

ang ¥iie CHREH GHSTBlopEEaT ORI PR RS e dN Batients were
diagngosed with hepatic tqsis. (. : o
oar s T 0L ERR AR B S NBE, AR e clog

cvshowimpeR8psaticiszs atcbischriall PutrenesioTey. patertyfecellrs qaar dial the
Iugg%‘%s% 002804 by a buffered 10% formalin sotution for 48 h and embedded in

paraffin. The tissues were then sectioned at 3 Om, stained with hematoxylin and-
eosin, and examined for inflammatory cell infiltration and puimonary fibrosis. The
cn’teria for scoring pulmonary fibrosis were as follows: Grade 0 = normal lung;
Grade 1 = minimal fibrous thickening of alveolar or bronchiolar walls; Grade 2 =
increased fibrosis with definite damage to the lung structure and the formation of
fibrous bands or small fibrous masses; and Grade 3 = severe distortion of the lung

structure and large fibrous areas.

All mice survived until the time of killing, but the mice treated with only
bleomycin suifered sigﬁiﬁcant weight loss and were In a worse condition than the
mice treated wifh Graptopetalum. In the histclogical studies, lungs from the
bleomycin/water group showed diffuse and marked infiltration of inflammatory cells,
as well as increased alveolar wall thickness with typical fibrotic changes. In contrast,
lungs from the bleomycin/Grapiopetalum group showed fewer fibrotic lesions and
local infilirations of inflammatory cells. Lungs from the Graptopetahum group, which
cli& not receive bleomyein, did not show any identifiable lesions, demonstrating that

Graptopetalum itself did not cause any change to the lung. The pulmonary fibrosis
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10

mg/kilogram body weight per day of Graptopetalum (dry powder) for six
months and reexamined with ultrasonography. The results indicate that
almost all patients completely recovered from hepatic steatosis. Thus,

weraptdpetatum is very effective in patients with fatty liver. 18dwassitomiox
Graptopetalum significantly improved the biochemical markers of patients
with light or moderate liver fibrosis. For example, in one study,

scantonstalsieniicantipeediced dhe devels of sermB QT @RATwand

bilirubin in_ 10 of 16 patients (11 men and 5 women; mean age 52 years)

thahihetden é%?é@%‘%%ﬁf%%’ﬁﬁr@&ﬁb%%ln%%‘éﬁeé A% Rormal control
grlipasenegraphy imbgescitmascaliofong (aihatGippiapatal)mere

Si |f|can{ red rQed liver f|b1r05|s in several patients. Moreover,
a 1?%)6{8%8 g/ ﬁ']j p%%%?&& theX guality of life for 4 patients with terminal

Stag%Eéy%sﬂgrm%&@sm%awm&mn@%&&lmﬁa}e that
EXAMPLE 10 Effects of Graptopetalum on lung fibrosis 20 Isolation of

GrapippmsraBTaiediaibin teearplfeetion pifiresthrobiatsdigesrsdi®aht it with

Gegllaganase i tQFano/ot)yans PNasea S6r6an/ o) infrankstibalanced salt
solution which contained 0.5 mM EDTA. Cells were separated from the
digestevttissueflsynfilidationtshrotg hnyehymmity nhhien deeshbsollected by

NECRABHARNR0AN WASRAAPHEE AL DRCE ARLAERPRNSION BRYEM
containing 10% FCS, cells 25 were plated on culture plates. After three

d%ﬁé@@é@%ﬁ}ﬁﬁ@@%@iﬁémﬁ efipFoxirREieRy 100% lung fibroblasts.
Primary cultured lung fibroblasts were treated with various Graptopetalum
extracts for five days. After the incubation, cell number was directly
counted by the Trypan blue dye exclusion method. The results show that
all tested Graptopetalum extracts inhibited cell growth 30 of lung
fibroblast in a dose-dependent manner (Figure 5). The anti-proliferative
effect 25 WO 2 0 06/0 24 1 4 3 PCT/CA2005/001301 on lung fibroblasts
thus can serve as the basis of the anti-fibrotic activities of Graptopetalum
in the lung. EXAMPLE 11



The effects of Graptopetalum on the lung 5 An animal model of
bleomycin-induced pulmonary fibrosis was used to study the effect of
Graptopetalum on the lung. Male C57BL/6 mice (6-8 weeks old) were
anesthetized with ketamine and given intratracheal injections of either
0.15 U/kg of bleomycin (Blenoxane; Sigma-Aldrich, St. Louis, Missouri,
USA) or sterile saline. The mice were sacrificed for analysis 1, 3, 7, 14,
21 days after exposure to bleomycin. 10 In separate experiments, mice
wdrgaigd with bleomycin were given daily oral administration of | g/kg body

weight of Graptopetalum powder or water until sacrifice. Animal use for

1. theswuaies;m%@ﬁa@ﬁ%e%byrﬁaﬁulﬂaémﬂﬁgnél ﬁg&%@k&@f&l andYs&ion for

Committees of the Taichung Veterans General Hospital, Taiwan. Five

preROHMRASH ARREAEN 1OBINMABE G QHNEES TaRMomIY, GRRseR folkNistglogiSse o

15 evaluation of their lungs at the end of the experiment, as follows. After
mesaatifiegdition lingdissue was fired by hutieresh d Q%6 foEm ANl fafver
48 h and embedded in paraffin. The tissues were then sectioned at 3 *m,

stestaiinevarithibihesialioxy lifrandiseasirmeapagie¥amined for inflammatory cell
infiltration and pulmonary fibrosis. The criteria for scoring pulmonary
2. fibroBis weeref ab:follbwheBiade Grapopmalitng; 2R fopdelm pirkmalense.
fibrous thickening of alveolar or bronchiolar walls; Grade 2 = increased
3. fibrobhs wittptidfinitd ddrmragetts thepungtsiructare anddte formation of
fibrous bands or small fibrous masses; and Grade 3 = severe distortion of
4. the [Uiry ustrattessnant terereifibliou s drecisis Ah mideasunfived wntiltive timeous
of killing, but the mice treated with only 25 bleomycin suffered significant
solyfatgriqsralait iyes. it epbrb rsdvestsdRion wherstieerasite treated with
Graptopetalum. In the histological studies, lungs from the
S bleoth§chifwater gidup sHervdn divtubasandiverirkad infidiagloscardition is Tiver
. Jnflammatory cells, as well as increased alveolar wall thickness with
IntgmRaifibrotic changes. In contrast, lungs from the
p ble cin/G{[)?‘f)topetalum group . showed fewer fibrotic lesions and 30 _
 locat MHifatioH8 B InHAFATHLIRTFY KEILISEHigE RS HE Briigdetarghiibrosis.
5 groyp, which. did not receive bleomycin, did not show any identifiable
' lesions, HEMCHARG el BFSTFaTatM REer GiaT s amrsa mmeduced.
8. Cha@gg &‘s)et(r)] i l!léltprg'l-rv@ﬁepéﬁl}r@}%] g%r@?&%ﬁ'%f -s%n600th muscle g-actin is reduced in

hepatic stellate cells.

9, The use of claim 1 wherein the liver disease or medical condition is liver

cirrhosis.
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WO 2006/024143 PCT/CA2005/001301 scores for the
bleomycin/Graptopetalum group (1.40.5) were significantly lower than that
for the bleomyein/water group (2.60.4). The scores for the normal control
group (saline/water) and the Graptopetalum group (saline/Graptopetalum)
were approximately 0 and O, respectively. 5 These results are consistent
with those in Example 10, which indicate that Graptopetalum inhibits the
proliferation of lung fibroblasts. Accordingly, Graptopetalum is effective
against pulmonary fibrosis and inflammation. A number of embodiments of
the invention have been described. Nevertheless, it will be understood

jothat ’Y@éi9%9%@%%%&%@9%&@6?H&e&@aﬁ"é[?ﬁzﬂlﬂ% from IS B.

spirit and scope of the invention. -27 We claim : 1. Use of Graptopeétalu
11 for nmrasufactyringagrharmasautioal campasition for ﬁ%%\(@ﬂ“@&@&ﬁéﬁaﬁnﬂw
a liver disease or medical condition, wherein the liver disease or medical
stegordition is selected from the group consisting of liver inflammation, liver
steatosis, liver fibrosis, liver cirrhosis, and hepatitis B. 2. The use of claim
12.1 whgreirn the:Graptopietal Ui israrapiapetaluin PargayensCeotpbiRion for
use of claim 1 wherein the Graptopetalum is an extract. 4. The use of
inhghetime 3sphereainltie extract if&amextract of one or more agueous
solvents, nonpolar solvents, alcohol solvents, or mixtures thereof. 5. The
13.use Dickined diayéinvhertivethdisepse sreihedicdlsconditardddivenammal.
inflammation. 6. The use of claim 1 wherein the liver disease or medical
t4.conditioRsisaivdiifibidsigierrimine urenofatiaimiGisuherein the expression of
smooth muscle a-actin is reduced. 8. The use of claim | wherein the
13- expri&8ich Siienteptithiisdis drastfrswéniucedhepaticsteliatastisn for
9. The use of claim 1 wherein the liver disease or medical condition is liver

seleqiyriyikiibg hepatic stellate cells.

i6.  The use of claim 15 wherein the hepatic stellate cells are located in 2 mammal.
17. The use of claim 16 wherein the mammal is human.
18. Use of Graptopetalum for manufacturing a pharmacentical composition for

inhibiting hepatitis B virus surface antigen expression in 2 mammal.

19, The use of claim 18 wherein hepatitis B virus replication is inhibited in the
mamrnal.

20.  The use of claim 19 wherein the mammal is human.

21. Use of Graptopetalum for manufacturing a pharmaceutical composition for

preventing or treating fibrosis or inflammation in a mammal.
22. The use of claim 21 wherein the fibrosis or inflammation occurs in an organ
selected from the group consisting of lung, kidney, and biadder.

23. The use of claim 21 wherein the Graptopetalum is administered orally.
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10. The use of claim | wherein the liver disease or medical condition is
hepatitis B. 11. The use of claim | wherein the liver disease or medical
condition is liver steatosis. 12. Use of Graptopetalum for manufacturing a
pharmaceutical composition for inhibiting hepatic stellate cell proliferation.
13. The use of claim 12 wherein the hepatic stellate cells are located in a
mammal. 14. The use of claim 13 wherein the mammal is human. 15.
Use of Graptopetalum for manufacturing a pharmaceutical composition for
selectively killing hepatic stellate cells. 16. The use of claim 15 wherein
the hepatic stellate cells are located in a mammal. 17. The use of claim

2416 wherein H1eImamMahi N matdeorse oG aRIRRGRIMT P viections.
manufacturing a pharmaceutical composition for inhibiting hepatitis B
virus surface antigen expression in a mammal. 19. The use of claim 18
wherein hepatitis B virus replication is inhibited in the mammal. 20. The
use of claim 19 wherein the mammal is human. 21. Use of Graptopetalum
for manufacturing a pharmaceutical composition for preventing or treating
fibrosis or inflammation in a mammal. 22. The use of claim 21 wherein the
fibrosis or inflammation occurs in an organ selected from the group
consisting of lung, kidney, and bladder. 23. The use of claim 21 wherein
the Graptopetalum is administered orally. 29 24. The use of claim 21
wherein the Graptopetalum is administered by injections. 30

30



