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PHARMACEUTI CAL USE OF GRAPTOPETALUM AND RELATED PLANTS
FI ELD OF THE | NVENTION This invention relates to the

woOhercapendsi c and prophyl actic effects of G apt epeicaons001301

and rel ated plants, particularly for liver-related
di seases and nedi cal conditions. REFERENCES U. S.
Patent No. 5,023,252. Desnet, VJ., et al. (1994).

G assi f | pHARMACEUTIOALCUSE (G GRAPTOPEGNISUM

gradi ng and stagi ng. Hepatol ogy 19(6): 1513-1520.
Friedman, S.L. (1998D REbATI PRlANTS®asi s of hepatic
fibrosis. Mechanism and treatnent strategies.

NEngl JMed. 328(25):1828-1835. Gladi, H, et al.
(2003). Small interfering RNA inhibits hepatitis B

virus replicati onpigL MOFETHNINVENTIONS( 5) : 769- 776.
Pines, M (1997). Hal of ugi none, a specific inhibitor

of %# iflggrﬁio‘h%%tek 1SRRG S Sutic RhE pRIPh§lactic effects of
di met hyl nitrosam ne-i nduced liver cirrhosis. J

Grhjstppétalum &id(r2)ategiglaBg PartBaldrkyrfor Ryer-related|discasay@ngl megigal
’lEJj?e of silymarin in the treatnent of |liver diseases.
CORFIHGY: 61(14):2035-2063. Al of the publications,

pat ents and patent appli ited above or

el sewhere in this appl @m% herei n incor por at ed

by reference._i L entirety to the sane extent as

i f t@é‘%?t?gﬁ&gréggﬁaeach i ndi vi dual publication,

patent a icati.o te S eci.fically and .

i ndi SH\?EN-;% Ptk 497D Qﬁ%“ﬁi“ﬁ?fb%f‘g’&?‘&? é%p%?/’gr Heposivee
erbding bkl &RihE o BACKERANBI CHSTHE | NVENTI ON The | ver

'S

mul t7-Tunctional organ. Its basic functions can

be didaed. § Pt A 9oBY. ePnLRIRRP bhSof Kobhtié HBro¥ias MMdcAnism and

functions for gtorage and filtration of blood, (2) the
trearh e otrategitsi N thnghd Muddi 328(29)1828vid39ed with nost of

the metabolic systens of thebody, and (3) the . )

secr@iflati yH apichl OO B Syalf intesfeirioa RIVA sahits hepatitsoB vBIs e

replieaion tomice. Mol Ther. 8(5):769-776.

Pines, M. (1997). Halofuginone, a specific inhibitor of collagen type I
synthesis, prevents dimethylnitrosamine-in&uced liver cirrhosis. J Hepatol.

27(2):391-398.

Saller, R., et al. (2001). The use of silymarin in the treatment of liver diseases.
Drugs. 61(14):2035-2063.

All of the publications, patents and patent applications cited above or
elsewhere in this application are herein incorporated by reference in their entirety to
the same extent as if the disclosure of each individual publication, patent application
or patent was specifically and individually indicated to be incorporated by reference

in 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 involved with most of the metabolic systems of the
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Maj or activities of the liver include detoxification

and elimnation of both endogenous and exogenous
woanierne4148leam nati on of ami no aci ds and f or mat POTCaR005/001301

urea, regulation of blood sugar through the formation

ofdglycogen, production of plasma proteins, production

and secretion of bile, and _phagocytosis. o rticul.ate
bodn R CFOMEHSI P SERITE SPHDRSr RIS IoF BIF LarTgHon.
Mdjor detivited éf th%flivlgf' Hefude d%ﬂﬁcgﬁ(ﬁﬁ £ LHmih i GSof H¥EErdoBEnous

iver 1's dammged, 1ts various functions are disturbed

and bxageb@anaoxink,ydehmirgitibh ef eminocsndsi and foromsion b€ preadiegylation

the nature and_ | qcation af the da e. Liver damage
of blogstSaRy USBHSILBe1EIHER oF ELEASTT PRI IyL AT IO ins,
protREHQPARI deEfbibn 8€6AE)and PRERIS S 0P Barticlbledare i@ the

fibrosis, or conbinations of these processes. Although
splahehnid (retesthiab) cgpeelatiof.unct i onal reserves, with :

progressive injury, disruption of liver function can

hav é\sla result bif loar s many difersatqotesceken the liverois damaggsd, ik

.S common_end- st l.i [ j f t
variis TuECHES 25 St Sre ey R el fort e BB e
onThORthre GRA $6aBBA o PR Aafnagd. Bie¥eddrhagedforh bivsoutitesRag fesult

~ therapeutic approaches are |linmited. Many types of |
in livereegaicrdian enegrasis: (aell deatl) ﬁegsenevtlms@%ar{l@a&r}, fibrosis, or

hepat.itis, B. C ) ' f ' . i=Vviral
copfliplipe & hros Brapesel AN udl me HCL sl RSB reothicg
wifl plegebdiecinfury Qifeptibn yBiived finraon samhavetlife threstehing  of

previ ous toxic exposure (such as al cqholj.c cirrhosis
coRYeEURIREDHSHITENOFIS, WBiKN ds HEIAmen epd-sagy 1Y ifligsatea s one of the top

ter?ﬁahg&tg%ﬁt}%?kﬁg%%tghn%@@r cases, liver diseases are

ere poorTy understood interplay of various

! actalsSite 1AM ORI bnila PRI o 8RP4Eh&hapeutic

condi t1ons, ne ‘'system acti'vity (autoi mmn
apppétidstarsimitth NMahy epenbflivariscesuse theaeilt dftvensgsdaig.c

PSR . (e e P SoGEpRRTRTE 7 are 2 oleh cause

poge%ﬁ Y Edvetd di@efRRY OHB6r Bfer disdfRs BRMhE RELRASHrEVIBus toxic
urden upon the liver and lead to deterioration of the

exposudé (sircinas dtophoflie cirdrasis anil guposuirdiodexis plapts, ehenydopmsntal
I.n y- liyer, di seases and conditions,, . n

polliBG B B P Reea T e deetaam o et BBl Bty

int‘éfplzl}r@f VarRE FARES, R edinPMobbtic FectoHs 0gividameital ¢dpditiing, and

~resdlting in increasing conplications of other organs
imphae sysem aghvity (aatoimgnae hepasitis)y Hdp afagerewhyt the causes are,

th%?@e{r}lgig?q%ﬁlitoi (?lgelg itcgg%l‘tdige%estapeecdnilﬁgateﬁri}?'% hd62! Stnce the
liver is responsible for detoxification, any use of drugs may increase the burden upon
the liVér and lead to deterioration of the condition. Furthermore, liver fibrosis, which
occurs in many liver diseases and conditions, is generally an irreversible process.
Consequently, the usable portion of the liver decreases with the progress of ﬁbroéis,

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 desirable 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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fromoccurring or progressing. In addition, it is also

desirable if the agent does not pose a netabolic
wouomandan the liver, as well as has few or noPeTARA2005/001301

ef fects. SUMVARY OF THE | NVENTI ON The present invention

provides, inter alia, conpositions that conprise

G apt opet al um ' i that this

common pl ant ca%%%f%%l@%@toxi c

substance that causes .i.nf I.a}m\@ti on and.fi Bf‘qséi s of the

| i vell® RIESCHHNVFBOL Prapiiese fieiBid FAGPOUNS IR REPERS
Gﬁﬁt? BratoW t Phd RO dicoléred tanted cdahmpbh PRAE @dnlitotect animals

in

ammation and fibrosis were significantly )
fram hitdptic eehstdpoel {hahiedugen 1pﬂa1inm§¢10mgmg fibrosigred theplieegveight loss,

i ght..of the. ani mal (= | .

ol SR, S GRetel; el iRy B on, oFSfepldptatun,
infBiaphasehal FHokie Wdpd &ignigicaltiyf iahibitedrbodly wadghitMistee eheight, and

hepatic stellate cells, which play a pivotal role in
splgep ayeight iof Bisiagimas weresrcaHy narad; el Sespadray sie yis sreatly
. 0 . c .
BB By s e, ol BERic
st%didsi lel@nghit:h p}ja@mm'whll ﬂomnéhz\ze??mtisa Gmhgjﬁtedtmh]g this

I spl.ayed no detectable side effects everja ha

obseryties (apiepgaly @#‘a thegegumylionghealiagt aidpyevents
fithtb§is ?J‘(t)cchp&eﬁb%@s. PLOMEARS, Be RORPHRGSH vERAt a high dosage,

conposi tion conprising G aptopetal um or Echeveria. The
displaysdapeatetdctablawige effectnyEdBewgrtadpdtsitnilan effsstsi es or in

any formof preparation. Preferably, the G aptopetal um

specAesrdingley ot aspedt alf thn prescapinagdresepro@ides 4 pirarpacautieal

Echeyveri a may. be, a heveria speci.ges Or in any for
mpﬂﬁ#l@ﬁ&%ﬁ%lﬂ&%ﬁ&%@%@ﬁ o Blgveeen Ay apopetelby i Be
RbE@IURE §FeRfe ok in AfySofth 3PhRP&BbATPRIcrESReYeria is
preferably an extract, "particularly an _extract of one
Guowptapetabina quesingds GointerataummponggiagenssolSieiady, thg Bdwseria

mES s a0) EAsRerib gt sk S g pLd eHEs R
E@RCER glebes &XEdHel &M pdicociai 'TiRIGrapiopetplunt olpEdity erfais

conmposition may al so conprise at | east one other
prafeeably apg¥teach maﬁﬂu%ﬂé(r?nfffﬁgﬁ‘ft of QB¢ ORBgTe aqueous solvents,

n&lﬁ%)iai’ %&f\/érﬁmoﬂﬁysol@e%é, ol RRlaRk therddpt i -viral, or
ant1 - 1

ibrosi's, activitres. For exanple, the agent may
be S’f‘heﬁ@{aﬁﬂa%e%%ﬁe%%%&iﬂw nfa! rf&lltl'?ér'ceﬂlgﬁge @Bﬂéﬁﬂa_@euﬁcaﬂy
| eron ract, cucunber extract, mercaptosuccinic
aceeptable BRCipRAt MttexdsraMhe phjmmceadicd] catapasitatni masaled comprise
kojic acjd, vitam.n C_ hydr og [ nﬁne, gl ut at hi one, ..
atdspst ene her AgP e PRYICWRTY 3 pEon flish R ARt AEBAIOny pti-

steatosis, anti-viral, or anti-fibrosis, activities. For example, the agent may be

selected from the group consisting of arbutin, lemon extract, cuacumber extract,
mercaptosuccinic acid, mercaptodextran, kojic acid, derivatives of kojic acid, vitamin
C, hydroquinone, glutathione, cysteine, mulberry extract, licorice extract, and

bearberry extract.

The pharmaceutical composition may be formulated for any suitable route of

administration, preferably oral or topical administration.

Another aspect of the present invention provides a method of preventing or

treating a liver disease or medical condition in a subject, comprising administering an

3.



10

15

20

25

bearberry extract. The pharnmaceutical conposition may
be formul ated for any suitable route of
wadnmicresit4s at i on, preferably oral or topical PCT/CA2005/001301
adm ni stration. Another aspect of the present
I nvention provides a nethod of preventing or treating
a liver disease, or nedlc conditi

t, ,.
effgeffisranauny o%@ﬁwhmaéﬁwf@ COTRPGSEL, %écw%fﬂ%# i gubject,
W p%ﬁ ?\}é\%\gﬁ@ése &P ﬁﬁ:‘a?daf écﬁf(‘htﬁﬁﬁﬁ kd1b&add HanethE‘ gidﬁptchﬁsmtlng of
subj ect ereint I'i ver di sease or nedical
hvemmcﬂhamlrrmnmnsh\sae steatoeid, Hiven fibtdses, QV@uWﬂ@Qﬂﬁs prd hepgtigs B.

iver |nfla tion, Liyver teat
Wl“‘r"%/‘é?e d ferlhvigg EOSlsaci’ftf“ﬁéoﬁgt ¢ Rregra %glﬁltuse BPQEI? }ll\is,er
cahdt¥ OFledu@hg ﬁiere&iﬂﬂa‘éé@m of émésth pigtlelorddtia, pdrétultitein hepatic
conp03|t|on i s capabl e of reducing the expression of
stedlateatels.nuscl e a-actin, particularly in hepatic
stellate cells. Another aspect of the present A
i nveMmdtior amawoﬂ@s peesemitinoentis providrsisi methed fgeliipiing

LRI S o Pbb L0 o SRR SRR i e

pheAnRRE#dal 06mpENIRer &m;gnsagamappgfeaﬂumﬁ Ec]EBzhﬁH eViebanover
anot her aspect of the present inventjon E{Vg{l ﬁ’
aspiest nﬁ&xemseg@nmtmmwwmqmﬁ%wﬁécm@ cgiredlie e afif s,
[ t I
SRR TSR RaRE S LA Sk bl
cobffoeiien icdmpriikiag hhmﬁbpaalatnedrl Enhevarml I"Eheélepatpr @élkllt@&tﬂlly are
| ocated in_a manmal , and nost fera i n a human.

prfesablplositrd e pemmaleqndgpost gref I YgP & aHepat itis B

virus surface antigen expression in.a_manma
conphise iPFFQ’l F]éft%@q ﬁ%@ h RhEPIHpG NERIHHRP RIS S“rface antigen
1%{{&1%}%&& SfninibRE: g%mlmmﬁnﬁr Bk phaRlabedtical
Eé%mgalﬁﬁ %I on (%raptnc}lpetéll um and Echeve?l a,
mmmhﬂﬂumudhahﬁmnnﬂhapkﬁdeymmanmaWIIy Crassul aceae can
al so be used in the same manner as described herein.
Thi SInfeﬂt’htioyl tb mrhmdlwaluﬂmyg&ehc‘aeriauotbnﬁ schulent phadninthe

| | Chi || :
iy G e B At b RO bl gk ol v
faﬁl@nhaﬁ@és% Kganeﬁ RaRRYiEGus, 'ﬂécﬁ’ﬁlﬁh e&f&hi:y%n Itgagai, um

Jovi bar ba, Kal anchoe, Kitchi ngi a, Leno [1u

Chibstepluéhlan Iﬁgmyledmh Emasele, C@m@pbzéfh%am lzg}?xmﬁcheveﬂa

ARG AR B RSy TR R hchoe,

K%:l’lﬁﬁgiﬁ gﬁéﬂébﬁylhifﬁ \QVibtdfostatRY s Vianthes) @rpstactsls) Bachyphytum,
ecodon
Per¥1€rosedum 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 present invention.

Other aspects of the present invention provides methods for treating or
preventing fibrosis or inflammation of other tissues and organs, such as the lung,

kidney, and bladder, by using Graptopetalum or its related plants.
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Unbi licus, and Villadia. G aptopetalumand Echeveri a

are the preferred genera for the practice of the
wores@#i4dnvent i on. Ot her aspects of the preseRCT/CA2005/001301

i nvention provides nmethods for treating or preventing

fibrosis or inflanmation of other tissues and organs,

such as the_lun Ki dne n r si ng

G apt opet al BRIEY Dﬁ@ﬁ%ﬁ@gﬁ% Hﬁ@ﬁéﬁ’}’%@&sm PTI ON

OF THE DRAWNGS Figure 1 shows the nunmber .of. surviving
r at Eiguwed shewethpaumpen pEsuviviigpsthat éeierved vehic nﬁﬂﬂ

r tﬁm RM;%QG)H M-@P%%m\mar {1marin (DMN-
(C?%@IFQS yngl?#grg 0 tDI\/N (al one ( . Fi gsu?rg 2 éhovvs t he
Silanbdin); of DVEY alone €DMN)ect of crude G aptopetal um

extracts on cultured rat hepatic stellate cells. Rat

hepEiguge 2tshbwatte anélprolifeeativeieffectrdtcaule Grap®petehuns ggracts
/M of G aptopetal umcrude extract, .and the nunher

on g v Ryt ot SRl RaUprpatc ey Bl Wer il keSO

or %(Zde E%ﬁﬁ BMEAp?oﬂéﬁaﬁmBWxtﬁHﬂ Yh e nuaiber esuedmdgrcells tvas

ontrol "cell's which did not receive G aptopetal um
cowritglieverglayhdie stivivahrate phrootr fdhepdroant syrvivel raby ascomnsgl to

P e B BB e Bl ool T2 e o

i ncybated Ln the indicated. G aptopet al

e Rhe s 5 D AL SR Sl s
on ARurSH EM IRt MBS EIMN Rabhdpaic BrIlse rtllSwereiinaibatedtie the

as conpared to the control cells which did not receive

indiraiqt Gpetapetatim Exgatcand thepwsbennd sasvprag esllsivasespupisd of

HbsAg .j.n Hep3B or Lls ] [
VPR O EAe I O PR E o chiifared o he
coltrQWeRs Whih @G ndtheceivd Griptdpetahmat i ve ef fect of various

G apt opetal um extracts on cultured mce |ung

fi brig@hast sowBrhd@iptessiontienetslof 1ish o inlHapB BasrtHep Ay ells
~incubated in the indicated G aptopetal umextract, and
inquibated iiherindiated eonognirgiong of Srapiepatalvmexiact ¢ er

i ncubation for five days. The_survival Eélt e shoqui S
t he Figunechshowisrihe satiprelifertiyg cferhos vaousSTapOPE3 D Sytracts

X

thé deatdd Graptopetalec xtchct, and drposilicr ofisureiying dedls mgs counted
Graptopetal um and/ or_rel ate | gnts,. and uses thereof.
MRS D e e R A R

compared to the control cells, which did not receive Graptopetalum extract.

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 inflammation 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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toxi ¢ substance that causes inflammtion and fibrosis
of the liver, weight |oss, spleen swelling, and
wabhbierat@By death. In particular, G aptopetal URCT/CA2005/001301
inhibits proliferation of activated hepatic stellate
cells, which play a pivotal role in liver fibrosis.
The antifibrosis activities of G aptopetalumare POt‘
prophyfiactécanddhenapeytioagent, mripelagifan tl?ﬁﬁ“‘aﬁ%éfeﬁﬁ-nﬁamstrg ated to
roliferation of.| j sts, and protects
Gr%’ﬁ?%?lgmfcﬁg eélg?dol% :J[gg Sé%%é;%g%:eg that causes
i nf Lammt | on..and..fi. 1S I8 4hi
& Bt Bp RSP e e iAo i frkiefacibitne LHEE EreiBiis,
apRation tledelifed 89 follows ualehd dthasvise inficaeds rel ated to
G apt opetal um can be used in the sanme manner. Prior to
desgyefiRitidgst he i nvention in further detail, the terns
used in this application are defined as follows unless
ot hepipéhetdlGtnt as@ded RatinDicfir ksanyGylamtin et ginusibf  as
used herein, refers to any plant in the genus q&ﬁ .
Graprapetajyet, aF nat opparpahercol  HhgRIantnges BGY .m%ﬁ‘gﬁa Biihapt being
. parts .nay i ' [ L4t
i R Eg S Syl R RS 0 sl 188, oA ol @l Empacscs
modiB&l PRAESBDES pEmt bDPiri(s) dudhspewaikrst brdrastsadtiedextracts,
part(s), such as powders, extr.acts ri ed, extract

hoGBERyEaLBEY 1o, of ALERIaIS, CAPERIFIoRSP bLOTeCH PRETRERISS of
Gr?%topaﬁlﬁn}, G?gal@%qtﬁer%gﬁ GhERsPEorfRANLRAC AL Giptepetilatis
efeof, "are als d

0 contenpl ated. The G aptopetalumis
pr¢fe@bbr Glparagiaypateaguayense. " Echeveria", as used
herein, refers to any plant in the genus of Echeveria,
or paEcheveriahas used lreiapfeferd tocanyl dartt ipthetgsnwegf Fakevaréns or

i th bei Imted N el .S, .stal ks,
pacwpats Wt < ThaRancemiarrhr bopriol S NI A dees

Ao fsiaBd, fRkTBrunt, dnRedlsanthistErmP aksh eBdomRised nadified forms
powders, “extracts, dried extracts, honD%enates,

of neaplahtes pad(s),suek hppevudass extragibidaige icxacts homegenalisan
one speci es. of hever j. . 0
e ey Rl reo e S el el RghRiis ofHBoferacor
paRS AELEIA] dre al¥B coftehiphnéd. Tk Bchpobrid is prefalablyi Budevdrin
soaking or m xing a substance to be extracted with a
pegovaként . Typically, an extract is prepared by drying
Gr apt opet al um and subsequently cutting. or grinding, the
dri efin fiexteaet”ds a sqlytor Qbiatnet by foRrRg eiBINRg A syhsipnpgto be

ex gl{:t%:e :%rlrt%dc\ %\?e%’glt fgplg\giyg ?ﬁ’ Exiidt M@&aﬁ’é& B Gryel G EBtdpbtalum
and subsequently cutting 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-propanol, butanol, iso-
butanol, acetone, hexane, petroleum 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 spissum)
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. It is also preferable that no oil is

used to extract the plants.
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et hanol , et hanol /water m xture, nethanol, propanol,
i so- propanol, butanol, isobutanol, acetone, hexane,
woebteokedsn et her, or other organic sol vents byPOQEAA005/001301
of, e.g., maceration, percolation, repercolation,
counter-current extraction, turbo-extraction, or

carbon-di oxjide_ hypercrifical (tenperature/
ot FBEVIRIE” FHisor gt s o T BE R PO G Do PRt eEe
of t?g )‘E(i%s'éﬁgé%r%‘i’é?l‘?&ﬁ‘ E&%i@&l EOmMh&lifs@tiSPHtiods lohd&lof the disease or

ractum spi ssu and/or eventually a dried extract,
meédixhr @aditiomi ccum by neans of, e.g., spray drying,
vacuum dryi ng, fluid-bed drying, or freeze-drying.
Pr efEreatihy’, a dibmsert madicali ®ngitiepamcads thetrbdustiop or Fomplete

G aptopetalumor jts.related plant. .1t is also .
remgval & GREPETPIAR® o eipease o Beficpl foagion afiey Bt of the discase
Orﬁg@ieglsco'hg{tﬁﬁenti ng" a di sease or nedical condition

nmeans preventing the synptons of the di sease or

MediaCq|yef BREUSE b thefilcandmaitidne 3¢ Alis@i3e Bf hiRBichcopdiRi Of
the di sease or nedical condition. "Treating" a di sease

invotvededitcddmages df thedivenansy parbtheregtickivendiseasepmmsl medical

renoval of the s tons.of . the dj . [ .
con bl B RBE T 2 . PG EhRBRE Pl i
hefiididdc8 s AAB, O, YEE, o stasPris), iddhieaholixfay tivenalcolswolr

di sease or nedical condition involved with damages of
fattyHever,j apdrliveptumonsy (nestiqularheiepatic carpipamali seases and

nmedi cal conditions include, without being |limted to,

| i vém Feifforidet amounty isran@maunbeal an agept yriiaendp gehigyat
. (spch as A B, C , . Ot < |4
SR Pt o P B ROy e
cirfHoaistis e hdbhnt sOEfvadnt o educs masmpve te syripianet oflever cirrhosis,

anount” is an anount qof an agent su(fgf'ci ent fo ﬂ%eve
as poraparad Enthe sypatopesseanifest inghe abseace #@P@EE’P %ag unt

effgét]i\g SR5HP 8% %kf#’g}é Egentt R’vqﬂfvgxh{)\%ﬁ{ fadetdrs 1RRIaS theSnaite RNt

ficient e or r ve the synmptons of |iver
ag@it/ the eits of admimisqadowdh¢ siz¢ el speoips ohthe animidl ésreceive thee
absence of G a etalum .The effecti ve ampunt of. a. .
aogfilvel thg BHPOS o R a&twﬂw aHOF-aZ:FE%fF SyEARLn eeaﬁfé%nﬁ%véd“al
ca rg'é;lﬂﬁe 886 tined Qxﬁpfrﬁﬁﬂf—‘bf’ﬁ sRilled Bitishn addofding tdtBe Fise®sure
and species of the animal to receive the agent, and

hetdire appliestaidishasf methedsigrtheagt r at i on. The effective
amount in each individual case may be determ ned
enpiThedern Yuritydasagidorinstrefars tosphysigelp digeiety wnitsisyisable as

unt !arsycdogggers ?orhheurrr?elmnsugjn e%tsea%h %B{e'r %r]a%{jmﬁg,telg&gﬁni't Qox{tgﬁin%rat :
predetermined quantity of Graptopetalum calculated to produce the desired effect, in

association with a suitable pharmaceutical excipient.

Effects of Graptopetalum on fibrosis and inflammation

Graptopetalum is a succulent plant with leaves arranged in the shape of
rosettes. The genus Graptoi)etalum 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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The term"unit dosage forns" refers to physically
discrete units suitable as unitary dosages for hunman

weujemeszand ot her mammal s, each unit cont ai NPAEG/CA2005/001301
predeterm ned quantity of G aptopetal umcal culated to
produce the desired effect, in association with a

o A SR e
the BvAP! Englt ﬂs%v e e Hh Beke RliRAls, H\é ﬁlﬁlcla&ﬁ\b@sa variety of

arrange pe of rosettes. enus
bloaieam:mlgeatahe:imsc @rmﬂa mghl and pedi \’E@ghtl b@élll g@nllﬁgd@’hﬂe spleen

e se Ghost . L
welBhie R D Qb A R oA ey T EE,
thedBd tﬁ‘at r&&ﬁ@@t@@bdopetaluhnmcudaﬁfontt@ mfﬂaﬁ&lehﬂhﬁn@ﬁxfaﬁé bbdy and
of G aptopetal um on damaged |iv we utilized an

hvmmlhtsmdéhemsplmna &id netjswiell éExarrmleé) The majpaity of these

in ected
anip g ehd CR RS FARATh o TR AR BRAGRL 1Y
oxélb%c%ﬁc ttﬂaiésagnnégé f(GOTQ{@ut&?ﬁf)pjrmﬁﬁrtranﬂamimasre(ﬁiﬁﬁ)nmwnombm
I nAl cal e a varil e
timedPEh iaiplgt PilEbimaed @ﬁmaéY%ﬁe@E%%%‘ietﬁ%w%SE%é@é@ﬁS%
t
Thgrl%gcggw(}x{aﬁfbﬁggmﬁgﬁ tsiraiflﬁjx g&erteﬁﬁééarthé WarBhgihP 8E6Ct80f PR on the

rast, the rats that received

livey. akapen dlerapeirtic aghalit forahe hmr,DM‘)hrtm (Belieriey alhcYORH), was
body .and | jver wei, hts and

exapEed y @{élﬁfapé ame ¥, &(’fﬁﬁﬂl Oﬁ}tlwalaxp Eg cggﬁbﬂ%&gmcreasmg
aninid] \éhﬁ?\% b%ﬁg aﬁ@ GiEr Wii¥RY af WAICHY Ii’%r'f[ﬂﬂdti‘éﬁ& OG$aptopetalum,

i ncludi ng the gl utam c oxal oacetic transani nase (GOT),
hogkwtrawaseypproetecifectivesthan sibaearfoGPT) , prot hrombin ti me

(PT), platelet, bilirubin and al bumn Ievels, were

r el DVINek known tatausEknerphBaminatiqandfiorosis. Indeed, after DMN

al
oG PR R b Al SR B TR Pt
inflRmbfasy Ld1MQIpon alwmemﬁba( Sadlysey (Bxtanile 3). zmms thw also

exam ned in gm{a lel as a positive control. ¥_rmr1n
regirsddFraptopetphus, ondhe piher aand; hagl 1HP RRNO BEFTOFY 8’( It giien,

in@%&g él‘é% Gr2 an,?g‘%lun?éan\’% dse@ o friaf BF % feBt; ?ﬁﬁﬁmatlon

t A €r, was even re effective than

Si I f
anc TRt et e b RBERFeI LY S ol TR, Aher
Dl\@ﬂ'f@&tmbﬁtea g amifohaweshulmidaiwe obearedos tham;drface of the liver.
infiltration of inflammatory cells upon a fi
MisresceRip @nilyss reysaleyd srehopeslikpsiractyal Pg‘?ﬁénsr iythe fiper; fibrQys
coﬁf’?e%?ikfg ﬁg‘su@fcﬂﬂ@BH&héi issBhP S%H@aﬂ?tﬂggﬁddﬁ%ﬂﬂ’e formdtidn, érnition
Of N0 necr osi tra i 0
of fibrotic septa, and thickened retlcuhn ﬁbers Jommg the central areas. Animals

treated with both DMN and silymarin still exhibited intense centrilobular and
periportal deposition of fibrous connective tissues. In contrast, the livers 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 (Example 4).

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 component in the extracellular
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i ndicating that G aptopetalumcan be used to treat or
prevent inflammtion. The effects of G aptopetal umon

wOivmro24i4br osi s were al so exam ned. After DVN PCT/CA2005/001301
treatnment, a fine, uniformgranul ati on was observed on
the surface of the liver.-Mcroscopic anal ysis

reveal ed cirrhotic-like structural patterns | e
mafriy gte: defqrpyinsdsthe sprgen coReRt @&a@a&%ﬁﬁ%ﬁimt@ N alShe or the
J CEDRAE bu ' '
corﬁofg?ﬁg@?c% %$Gr;§)?§%ga‘?+gﬂi > é&éﬁmﬁ?ﬂ fRLd Qe VB 1681 1085 6f

C Septa, an reticulin fibérsjoinin
colldgen depusitin iatieakverAnf crltrs] tats AN -twiatdd totstdispbipad dradles
silymarin stjll_ exhibited intense centril.obul and
of Bl BorarE RSB 0P RS s B 0s Srfectd oA s AR of
seveke ﬁ%giﬁ.ag.lanttitlaﬁvé heeysks SR reeailed tHadthe Grlaplopetalum and
recel ved apt opet al um showed only mld brldglngg
1201

silymimiroseasmentis isi gnifidaatly fédveed the DV Nvwdncaddeppliés ¢
d i | duced def ti f
cotfe, 57 Bale v e e aR R AR T s L ot i ver -

extracel.l ul ar trix accupul at es, i.1C S
of . serte R halinPe g cEhs G190, REEARREDI BY e
ind¥39 iPS&ARBIAAr hbRias itife fit¥oii€ Bvetl Th ABined] YivesaHS Csowhich are

~liver cirrhosis. Since collagen is a nain_conponent in
lippédessintnatiee | are themranary storags depetdeniaiamdsndhessiqeky e be

..caontent of anim i . .

oG Bee RupRomT8r RGP R by O ARER VPP

actRitidnVESYs updérkevel protiferatidn agdncrdepd Sibtogenedintotrieslt in

livers of control rats, Dl\/l\l-ttea%dfe]Ig ats di sgl ge/ed.

fibsemitiises e indmage OB SHGR PGS S 3 PRROSEH P Testine

H%(b% F)Poltﬁcec‘ Pambiift GAHAREN Hﬁgclg BSRtin 0h-SMEXPRRNA and protein,
I BFosI's. antitative analysis of fibrosis revealed

o-Shiat istnhak &GrefpripatdHSM addiver figmoaisi Astaxpedterds intense, specific

oG AR S o4 Care o SRR ey (RS VY- oeaied A9EH.
Tkﬁg%ﬁ-iiﬁdc.bd/ 8pre&idrsof d-SRIAGRASIpprestal drammaticalyl s oral

, are responsible for the increase in
adenitistaatisinl oflGreptonetelum prsibymarip; whide Ceantoneéatum) wasiaera|

Jiver Cs,.Which arge |4 t ' .
ctigpiigapyn STapast adul Pt REF Bl MARLALRS 1 SO ha
Gagtopetghiin Edreddie @rpReteneliverifiviesis pbihapsathrairghitsetifects vat
contain vitam n A "Upon activation, HSCs undergo cell

H¥¢®l i ferati on and increased fibrogenesis to result in
fibrosis (see, e.g., Friednman, 1993). Since activate
Lo eancubpisa ceies HSCsowidy Crptapetabins de detemming dhe posbie

1Y ' § tal

e g S L

inhiblie OHSE. protifeeationdh adimé-nhé demgesipparidentomanner. After a few

days of incubation, the HSC changed in morphology, detached from the culture
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 invention provides a method of treating or preventing
liver fibrosis or cirrhosis in a subject by administering an effective amount of
Graptopetalum to the subject. The amount of Graptopetalum is preferably sufficient

to reduce collagen formation, to inhibit HSC proliferation, and/or to inhibit o-SMA
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staining for a-SMA was observed in the pericentral

area of the DMN-treated livers. This DVN-induced
wexmiegzsi4dn of a- SMA was suppressed dramati cal PgTA2005/001301

oral adm nistration of G aptopetalumor silymarin,

whil e Graptopetalumwas nore effective than silymarin

anpl e 6 Taken taoget.her hese results.thus .

NP EE S < D, BOBF IV E ot AL P lesl C T et yoesin to
retdivVeGrdpitdpetting beftee hapsigh Bf Bugibréss Bithatfest; aerhiBGRly, the

W i ncubated cultured HSCs with G aptopetalumto
SUICEMAY Freetve E1apiopstalum afke fiyay Shrosis, ayeyph siveiogisygs begun.

Alﬂr:l:1 s:t gl:i] tc@'gnﬁé%%r c '51%%“31%@&11?}“9&‘0{8% n%r_c%lﬁogg L pﬁ{e%fﬂlr@,

proliteration I'n a tine
Gopsagahoe panickended na ameliorafthe symptoew ol ayarietly of liver diseases

i ncybation, {he HSC c¢hanged in norphag det ached
OePBROH T Q“@BW&‘&P%‘@}S, (S‘é‘i]i‘dascﬁ’gg 3{ Ddir _851?5 Horiag), mon-
al SSHRIE ity 1iVEE RALARNE Sstiy 11¥e CAWRELInRr Y RATRS Ty HdpStic

sanme fashion, were not” significantly affected.” Thus,

ca@mphapet al umis sel ectively cytotoxic to HSC.
Accordi ngly, the present invention provides a nethod
of tAmcthemgpet opthe\peredentigveitioarprévidesosinsthod of inhititisg $SC

i n.a . subject by adm nistef] 1.effective anount, .of
el e Erim P REr L) HOC PropEr LB Y Gy easired by
codhARg PBE!AIMUE, YeRFBISIABIbdheptEl ngdrRES of PISCEEHGLas a-SMA

collagen formation, to 1nhibit HSC proliferation,

mBNY oF protein expresisiony-dsianmigg erllagenlavels, engoyedidr anetheds

liver, of the subject. The subject may begin to
esial(g)glcsé}ile\%m eap ‘opet al um before any sign of Iiver

fibrosi.s Is ni.fest: alternativel.y, the.syhject

o cRaBen Bpt AL I HreaeR PRI L ites £ R ik e or
tréatin g ROfingmattasinlegliver ofb RIS EctaddmsiNifNadininisvéing an effective

condi tions eventually cause |iver cirrhosis.

amoiet ef Graptonctdwndp dteaubierct dhisrentegudated thahBrantenetaum san

oo AATR P I I LR il dd Y5t AU ASATRR eofE"hl ARGy
anditinfiambratorg hgemomag imadinds, withdatieyng linaized toapmobairiienids,
fart

| , d li icularly h i
asp e BERLSs RGPS RNt oo a e IR o
suPa QNAARS cl@loﬂﬁx%ﬂi?%nﬂlfe ﬂlﬂéﬁt&id%nﬁ‘%tiﬁ@(ﬁnﬁ H@&ﬁﬁsﬁ%@ﬁﬂﬁp When

using G aptopetalum HSC proliferation nay be nmeasured
Giaptopetatin rpdpg@stengdoaroombatetion withi at deasi aehdhdreati-

oy b e L S B By 08 e
coMoRRIdH 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 showﬁ 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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established in the art. Another aspect of the present

invention provides a method for preventing or treating
wonbdeaymsi on in the |liver of a subject, conprPeT/A2005/001301

adm nistering an effective anount of G aptopetalumto

the subject. It is contenplated that G aptopetal um can

nbég\gfl}llj,_s ;gqiag%ﬁ?i% g%ﬂ? Cﬁljélgenes\ém,.tz{? rc%}nrl])?r{ations thereof.
M‘%ﬂt(ﬁrhjgtgf)%tgmfs QMiREERSn BE¥binaGdHHah ach i@ oftedr Agti-viral

Imt , glucocorticoids, aspirin, ibuprofen,
agany,cGapeptteonandiho sthey hgant inay begrixed it @IqFEORPOPHERdMes,

cimpeptaione: i !
SR B0 FEERURIERY . COREH (& MhTBpGr el et e

adm_ni stered | gnbi nati.on with.at, | ea

ant it 1§ ﬁ?rftﬁlﬂﬂlé{egrt tg‘é‘ﬂtf’?eté;lgb?a&pa&oal?eu?ﬁegg%&? ﬁeo ?E%{:l%rg?t
ﬁbﬁ%ﬁmf_ IR tiB&1eTbX &P ahd) sEibCasGRERAE] kitieey, blkider, or the like. Thus,

adm nistration to the subject, or they can be .
ad%mmmt@n of Eulaptenséalamesugh apby g e ERY heaeip e reduce

apt.opet al um can..i.nhi bi ' : itis

or S-SR IBALAY TGP el R e Ao et
Sith{Mu®y, (RESOF@al dantbaisek ortesas bopreoént timfanivepédn initssBs or

virus surface_ antigen has been sh

orghap e 1 Ghesiieuss Nl FRamPEn 19 3801 degonstel g migpitor
<13 Pf SabRdpr SpARRIAG, FoldPlGAtopRrigRant Rl ! ¢

_ _ Virus as . The present
fibrowiinflammatibns provi des a method for treating or
preventing hepatitis B virus infection in a subject,

C ONHeSubjgctabitiredeites IGragiopaaliacs odirerto thaprshéng enviention is

;
* preBHY SRR B RELFORA BAGERGHCc] PO Paprod Spsing

of éﬂﬁﬁﬁ rﬁfnﬂ‘ﬁﬁn HrimMé, Blin2 8&HAS n¥iihel Rilend 8quiné, pdfdile, bovine
erng Timtedto, | nterferon, |am vudine (3TC),
ané;d»e_fmyarrd, mod puiferably astpewint iRefarabl gl ebiccheithen sulfers fm a
.of interest,. and conbi nati on her. . . .
liveF Q5T Bt ANCtish] SOmEnTL It Bl 1oh LS pistiRirs omgdies] cgpdition.
A 5@38d: iONRQisR b 1iv diseXde R medgan tondBi@pifofoe tadmite ahelsubject
thé other agent may be m xed in one conposition for )
conshimesi antabay¢-permad levekofaleshet frequsntly thas adamuly dustory of chronic
..adm ni st ered r [ .
i D LR S b bR B B ity et
angmbpﬂﬁksmmﬁoﬁhﬁﬁﬂﬂdﬁhaﬁwﬁﬂior organs, such as the |ung,
i dney, bl adder, or the like. Thus, adm nistration of-
G apGRpepatalim dsdscit hsvelletdohblamideftis:td escstiovedin Example 7,
herei n, can reduce, or_ prevent abno l,.. . accurmul ati on of

even dongdam erREsUTEde Pish dosess aP‘iOHetéf“?TiHé‘QJ@. EPGE ALY |y,
siﬁ%ﬁ?@%%&m&ﬁﬁirﬂ&tﬁ%ﬁﬁnﬁlg Th&efor&it iR P&ikular interest for a

nin tissues or
subject to use Graptopetalum as a health/nutrition 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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organs other than the liver as well. Exanples 10 and

11 denonstrate the inhibitory effects of G aptopetal um
wonodetngi4i br obl ast proliferation and | ung PCT/CA2005/001301

fibrosis/inflamati on. The subject that receives

G apt opetal um according to the present invention is

preferably a manmal , nore preferabl nmmal sel.ect ed
20, PP DS VTGO B P HEHER, | ot FEHERPR T e
bo el.Li ﬂ.canine, muri ne, rodent, equine, porcine,

ovi fié“and ovi ne, and nost preferably a human.

Prefierah thle_:n%g:?eﬁ oﬁ&:&of%ﬁﬁﬁﬁﬁtraﬁ%fi? Bﬁal,f(}h@gﬂo?e alui€Ean be
di sease or Ical condition, or is at ris or a
adthi:n‘i’fér]?di irsesethamanmei. cBir examgle;, Goaptopktaluijcas be jadmipistered
ris or a liver djsease or nedical .conditjon j;f,..f
subsy ey, M 83FH]aky EAReHEN Wy ARguoRcall ekibe spapally or
puﬁwﬁﬁﬂgk_frequently, has a famly history of chronic
I'ver “di seases or conditions, expects to need bl ood

traRgf ﬂﬁéhﬁf@isc rddSh8FThbVerR)X %Qfaﬁfjre‘lé?ecﬁfb)(}ﬁﬁﬂ)@aaldrﬁ, had

virus or hazardous material . apt opet al um does not
effbcty eindlr acthald dessiitehd hefdinc Eshevaga ghd (wrentepaalumsrebath

even | o er m.exposure tao hi d
At S R e iR TR
haf@ piRkS incliBASTHR Rnerh A drsmBthig MlebBiubR Aithy sing Birydphylam,

subject to use Gaptopetalumas _a health/nutritiao

Chiastuphyhiura, Celtyledan, Grassuia, CremsophiaeBiagisepl, ipdlexp, rheveria,
Gr%nlz.}?éﬁqqellfnq{, tg‘g?eg]f)g{a, Iélgg)gel} o b%l%a%oﬂ%%ﬁmﬁgrosxfiﬁ%?&?%d.elﬁlchbﬁ
Kitdhki®ia, FehopHyEusaMRt@bstictys) MonanhsOpistachys, Paclkyphytum,
e a s b R e P Sne
Se@@ggs%rgé{}gm g{noeltaF‘sgﬂa, RREKS TEiksaC PR6Bpsbnella, Tylecodon,

are also’'contenplated hi general, 'the
Umheitionsyand ¥l ladéd. | Iy iscoatgeplabd Graapthopsicatileny nlants fem the

equi valent . of fromQ..1 graps to 30 .grans t he
Cr@sabeea&ef?@vlumh%%e%&ﬁ Ogsv&}éen &%P‘&lﬂ?‘)“’ %‘?Eﬁ?ﬂt%eﬁ%%“rﬁ“
jeBh! For BEnIAS Mkeproph A casraldrip ditid cb@BBsitio£ihi
a“g?ﬁ?ﬁ%%@?g 89%8?6 15?&§%g§f2% ﬁoﬁe 5?%f3r§b|§ ?nto 10ls

inaptiamayeoniptise Grapiofstalymead gntipnally ang e gipre Rlants from the
referred rout f } ni St ' i , .\
e T

For gxaggle, G apt opet al um can be admi ni stered
subc y, intravascularly, intravenously,

nt rﬂﬁg {Avggt?oerlaelléc}/ i’ncltuggsi &%XCeuﬁga%lo%bsﬂBnP%m Q@ﬁfalnY as
the active ingredient, Graptopetalum, as well as pharmaceutically acceptable carriers
or excipients. As discussed above, other succulent plants from the Crassulaceae
family can be used in lieu 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 usually
mixed with an excipient, diluted by an excipient, or enclosed within such a carrier
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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We further discovered that Echeveria, a plant rel ated
to Graptopetalum had effects simlar to those
wdeswrnzb@s herein. Echeveria and G apt opet al unrar&Abatshwo13o1
genera in the famly of Crassulaceae. This is a famly
of succulent, tender and col dhardy plants, including

t he genera Ad h Al Ai c .
or By AT RS S T oSt 91 BB 10 e agiiie
1ng%d?&¥oﬁ’ﬁ d ?he @n@%ﬁﬁh?car&&h@ﬂ@fer&%éﬁ&b }3_%}115 powders

ope enovi a | ot el ephi um pagophyt um
1ozén7gasmb1hms cKz—ﬂeam chidies, sm@ptenﬂnonsgemulsm@ﬁm@ hitiong,reyrups, aerosols

(aspeioplOF B RURH! TISLEDR PRRA PR GHRTHIE Y BT b f1a7e by
wegﬂggf ﬁle%ctn%oc%i'ﬁ &, sofiefd har ge‘iﬁﬂikf@psﬁem&;ﬁpdsﬁms sterile

ocrassul a, itus, Telm ssa, Thonpsonel | a,
injdopatde ealutions st Stﬁrdgpaclialggld powdessia. 1t is contenpl at ed
that ot her succulent plants fromthe Crassul aceae
f arer;neceaambEs oS sitable dxicipients include jagtaserAsKiass, SHTOT;

0 d/ Ech
s o) ESPEY A5 E SaS RSB D,
gelaliy QRIdIRRA sRYteCRAMRbESRalEnapElnNedeapolyviantbyaplidaratdlinlose,
one or nore ants fromthe Crassul aceae fam|ly
stepieewmbmpm@hwaceﬂﬁbm Eh%f%m&&txynwg}q%aﬂy include
OCkI [ f
35 i EIREBH KRR S S8 i Lot

enﬁ‘rli]sﬁfy‘{r% arﬂ%qddlnleﬁig ;ag@itapirepeeting agntasiches metiyl- and
pharmaceuti cal |y acceptabl e carriers.or exci ent s. As
prefyipidsaacbeasestes; SHERIEHNE ARG GHE T3y R8P Bm
coggﬁgﬁ%@&%ﬂglw cahHe fgﬁnﬂﬁgg sb Bs 10 (2viRE quiek, du@tamed or
I'nation o aptopetal um Therefore, although t he
delayepadicuse ofitha mdtlmawﬁlenbﬂfimsadmmnisatmrtp Khespaﬁlgnt by

G aptopetal um are di scussed below, it is contenplated
empiRIng PIRSE ‘gﬁﬁ:lglﬂwéﬂf&% %}it s fromthe Crassul aceae

fam |y are usef n_.meki 5
1Ve .

co mf(% PrPaTias splt LH(WQSH\?% f‘fngr?ﬁaﬂ%s' &%B?%Cﬁ%%lg umis
1n@&‘1@h ¥ nfTk SEFithh RardhcXifdaPbRsibientdb forhes sdlid greformulation

ciplent, or enclosed within such a carrier which can
cobmpoition henthiping aolﬁoraompwr@xuga@ﬁépommy@ro thg PISEPEr

ingg%gltp& gﬁ% engg %e;rg%g tggh%tc] é’ﬁ ugﬁkﬁiﬁ clr%po%gﬁﬁg 5@H+rﬁ%geneous it
is 8RAhr A&l théladivelihGudient B ipérstd e\kﬁhlyahrcﬁl(ghmtahe eomposition so
vehicle, carrier, or mediumfor thea eiJjn i ent
thathh«s cornprsitisripasbe Teafidy subdivided intq ?ﬂé‘alr frvf?%lfveglﬁﬁ%@t‘as%e
élsusCh aQ?Me% znn% %da&g)g sachet s, cachets, elixirs,

spensi ons, solutlons syrups, aerosols
The tablets or pills of the present invention may be coated or otherwise

compounded to provide a dosage form affording the advantage of prolonged 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 an 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

polymerié acids with such materials as shellac, acetyl alcohol, and cellulose acetate.
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(as a solid or in a liquid nedium, ointnents
containing, for exanple, up to 10% by wei ght of the

waabicwesi@dnpound, soft and hard gel atin capsul 6T/CA2005/001301

suppositories, sterile injectable solutions, and
steril e packaged powders. Sone exanples of suitable
exciglents i ncl ude | actose, dextrose, sucrose,
sor Bhe Bpuidrfemes ingvhick thercompesitignseiibepresent é@f%tl%{nay be
e, Syr [
inc fH"F %%C?{éor adrr’g‘cr ocaer()g1 t a'Tﬂf}{r %go%@g'%flp?n §h AL blacot® setutiéhs,

suifd Cﬁ/ﬂdx\fby&@mpﬁ, a@hmes ocal kmbmmnssﬁrﬂrﬂdveradedrmxblosywup
met hyl cel | ul ose. Ee f or mul at.i ons

cdiblschitsi AR PR At SRISFSSE File SESPE OLlgBIORIISHL AT BRpLFTD 29
weﬂaag%ﬁ)? é‘gﬁdsstu%ﬁgxaé Erm3RifAIRehRlesOl | 1 wetting agents;

emul si ylng and suspendi ng agents; preserV|ng agents

S UCIE‘t ﬂﬁ)l oStRY for 1%5‘#&9)%%??1’15{%%{%%&%%@)%8 and suspensions

swee ng agents; avoring agents
in pmﬂsemmﬂnsamépmhb aqueeut oramgaansdyeents onmixitesd theseefsand

ui ck,. .sustai.ned or de | ease of th
poydeity dhe Hgridrantid Somes SRty Sibf BRE i)
ac%ta%f@éx%éﬁ&ﬁs BN @GR ERr&AOPRférAbIy g @dnhpositidhs are
eparing solid conpositions such as tablets, the
administeied dly theotial er nasghresfiiratary renterfordecahr sysgemic effect.

pbhar naceuti c i ent t for
C lroﬁflfnalfre%ﬁabj R%%ma{:?uéﬁ (%%cicni)t%})l%%o gg 1S ma be nebuhzed
bypasé bpfn%rt%fase@ CRBRREIGORTtiohf fap be Sittiled direetly ﬁ@m th\i\h en
referring to these prefornulation conpositjons

nehuilm@d@mps or the nebuliringdevigeanay broatiached o 4 fags @&g%ﬁf“ 23
ersed ven
inrRRERCHRRLY Pl DrLg helie SRARGR shpRfebl il
coﬁfpf)ﬁﬁbhsllﬁayl Bé hdlﬂﬁﬁ:aqed freefembuahlipsr habllgtfem Fie‘hbes whlch
and capsules. The tablets ills of the present
dﬁhﬁ@éh?‘%ﬁmkﬁynﬁ%m%ﬂﬁF%H“%?n@?ﬁ%rmnse conpounded to
provi de a dosage form affor

pr ol Adesd PERIPITEh formylatign SWQP‘%’ethg‘ aegﬁ\l/ : g%epﬁ’rle?en{:an
m\?eq{ﬁgﬁ le d%f@ t%aﬁ&fehngptfeﬁggry%dlcéﬁ %Hﬁ:ﬁés”}j OS@h&ransdermal

npone atter berng 1 n e formof an envel ope
pacnhes niap be figednte rprovﬁﬂe centimuownyahssondnusas ifasiee phr at ed
by an enteric r whi ch_serve
GrgioprieBi oo BT oRRCTP AT e DB ¢34 Rt Tasdemal
a?&l@?ﬁﬁ‘% délﬁeﬁacﬁ'ﬁaﬂaﬂh&‘éﬁuédﬁ hertd e wHIIAEGRMTh Bie 4r0 S2e€, for

del ayed in rel'ease. A variety of materials can be used
exﬁamples Uch Pah Do 50233581 kerein ineoaparpigd by sefsrenaet Righapatches

may ge uding.igq Ry con{lnuofus pqllls}éHFer blcoﬁﬁéxﬂ%cﬂﬂﬂlvwf” es of

pharmaceutlcal agents. !

O

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 form,
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pol yneric acids with such materials as shellac, acetyl

al cohol, and cellul ose acetate. The liquid forns in
wohbwh24iae conpositions of the present inventi 8ATHRARIIZ®01301

i ncorporated for adm nistration orally or by injection

i ncl ude aqueous sol utions, suitably flavored syrups,

aqueous or oil suspensions, and flavored e Si ons
eadhi dosagedioptainipg fhe cqiibrleasamgy obifiom oyt gﬁ%g@(&g&mﬁof the

. ok t oil, [
R R T
Conpos Rl rP' o tgr&gfg{gaathﬁtthé) Qorﬂ% st bk hﬁtﬂr%l%fﬂ RGEMIR may

sol Ut ons an ensions I n pharnaceutically _
be adg@@pstabl én caguetus vath okgem atisimfloantatory egenti xttusteaiosis

t hereof, ~and powders. The liquid or solid conmpositions
g9ty REoYiF ki OF 25T CAR 509 TeAdaiiion, ihey SuaEages Shimonty tsed
to TP IHRNEvEr, R8cHRSERIASH, 8 Biobe Re@ibEclnctibA®vith the

onpositions are adm nistered by the oral or nasal .
Gragispétalatoroynpositioe. A3} off thesslagonts oy sitbsianeesern dg mixed in the

Conposi ti.ons in preferabl har maceut | |y acceptabl e
Sa1yg Egré‘ﬁ?sétl%%f %@Pﬁ’é’sﬁf‘}“} 8’8&5&’“ ge edc:)?epfirr? ger " gases.

Nebul i zed sol utions may be inhaled directly fr

nob el gk g R e sB g0t dntioh afTat o o
be@bhaRREGh LB Raf ACBMITBEKLE Sitbe oPtheipiésehitintérivh, posi tive

pressure breat’hi ng machi ne. Sol ution, suspension, or

powder conpositions maygRamMpinESi stered, preferably

orally or nasally, fromdevices which deliver the

forqylgdd :?1816@ belbwA i R)ﬂ)l()bvﬁ{ge%%w Wions ﬁé]\ﬂ’l‘[h@!followin%I
e

preferre rmmul ation enployed in the nethods of t

menésenAbbreviatiphonotalrfined bavertheis generally ageenicbmpayiags. ces
("patches"). Such transdermal patches may be used to
proviCde cont i=nuousdegreedigdsiont i nuous i nf usi on of :
Gr apt opet alumin rol |l ed amounts. The construction
and use of transdermal patches for the delivery of
pharmeceut i car agemtmité s well known in the art. See,
for S%%(arrpl e, U S QRat,gNo. 5,023,252, herein
i ncorporated by reference. Such patches may be
constMuct ed for coniareiwelds, pul satile, or on-demand

. del i y of pbar mag8iiidogal agents. Qrher suitable
formulations for use I1n the present invention can be
fourd i n Remifgt onm8laPhar maceuti cal Sci ences. The
pharyrgecguti cal conpgsition may be provided in
convenient kits wherein the necessary materials are
packabed i nt c=sui t®HliEtEont ai ners. The conpositi ons

can = microliter

Gorg = gram

mg | = milligram

ug = microgram

DMEM = Dulbecco’s modified Eagle’s medium

EGF = epidermal growth factor

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

PBS = phosphate buffered saline

PDGF = platelet derived growth factor

PEO = polyethyene oxide
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be adm nistered in a single dose, or nmultiple doses
(i.e., nore than one dose). The nultiple doses can be
wadnieresit4er ed concurrently, or consecutively (eCECA2005001301
over a period of days or weeks). The conpositions are
preferably fornulated in a unit dosage form, each
dosage conta gg t he equi val ent anount of from about
1 tcﬁ%@@aﬂé&ﬂi he whol e Graptopetal um plant (wet
ight). It is further contenplated that the :

co BEHdns of the present invention may be
admnistered in conjunctio

ant iDMAY g BEp e H‘Ptamﬁatff‘m% Q’éﬁfao‘lsj‘?lgpaé’é it Louis, MO).
NhicMAr Al anf n;fﬁé‘ﬂtéo‘llf AibodREKete ﬁ“rc}?eggd Hbﬂﬂtal@fo@ﬁém-
St ances Cco e

to protect the liver, such as
Msnck)(@ambndge; MlA)aI East Oecensos punch(asmij fiiore (Guon BRH Fhemical

@m@ i BRRY e e in b RAd RS e
?@fyc(ﬂf-‘ tL%luiénM@) adipd Y GOer GHTSHBAILA, @hY alblifiin were obtained

| W ng exanples are offered to illustrate this
frcmeéakq (c’ﬂo)kmd amné Abe orgnisesobisAtstY e Huichassd yrofn yigms

[ i t S
CheEH O T EP EE M0y AR NP £ et PSP b Bou BN isher
S&@}tﬂict(t!@lrﬁ_,@{uhomg nmeani ngs. Abbrevi ati ons not defined
have their generally accepted nmeani ngs. C = degree
Cel spﬁépa;mlonoﬁw&ptap@alanm nute sec = second nM =
mcronolar raM=mllimlar M= nolar L or 1 = liter

m =Gfliptdpletahing iwaburehed fnh b @calth@b fnFindlawiny =
ligrammnmg = m crogram
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 in water and gradually adding ethanol to a final concentration
of 80%. After centrifugation at 1400xg for 20 min, the supernatant was filtered
through a 0.22-pm filter and evaporated to dryness in a rotary evaporator. The
recovery of Graptopetalum extract 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 to the appropriate working solution.
Animals.

Male Sprague-Dawley 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 administration of DMN
as previous reported (Pines et al., 1997) with minor modification. Briefly, DMN was

diluted with phosphate-buffered saline (PBS) and injected intraperitoneally (i.p.) into
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DMVEM = Dul becco's nodified Eagle's nedium EGF =

epi dermal growth factor FBS = fetal bovine serum MEM =
woundisfizeds Eagl e' s medi um PBS = phosphat e buf f eP€®/CA2005/001301

saline PDGF = platel et derived growh factor PEO

pol yet hyene oxi deMaterials and Mt hods Reagents DM\I

and silymarin were obtained fromsS

rats o the, ﬁrmjlreeﬁm'i; obeaghmyeght SFten-m %P?r @l ”1%58% ﬁ‘g wecks.
Th??::ér'l %@ %@e@%%ﬂ&?ﬁﬁpﬁé QMpneal bi ochem  Mer ck

een vvas purchased fromCurr,

\ eag‘?ﬁ%’st\%%};%n( ga(?'%?ﬁ)ggmw B orpany (3t Loui 5.
obt ge}l%g}tﬁslt\?’ ! ereﬁ%dﬁg’ Hrfd&fﬁ? ﬂsto e?ﬂé?fﬁf@n‘fhl Wedups (n=18

e or gani c
mé&lh\gﬁm}gamm)mrchased from Si gma Chemical Co. (St.

Louis, MJ). Wiatman No. 1 filter paper was bought from
Fis fqe)r SeiESHvafer Gnjebadr of BB® i.p.NY{. orBradpdmistration odfwater);
G aptopet al um G apt opet al um was purchased from a | ocal

her fpof ar '])MN—{l}aﬂeY\/@g}ec@rﬁ@ﬁ DPRN Bp.uimdwes admddistchtiontof water);
distilled water air dried overnight, then freeze

dri qg) at PYSIGraptdgetdurh(Bgection byBrMN@pammpeltaihmmsmn of
t hen 'ground to powder (100 nesh) %o philized, and

Gmp@p@tdluunwwsﬂfaaﬂeﬁgl ﬁH]PMN)HlJ%ﬁUOH @dntil use.
Unl ess indicated otherwi se, G aptopetal um extr.act

pr efd) ed Iblyﬂ\asisl,mmv'm figiechiepe 1@@68\7&3@@@3%108&

..and .gr adual final
sy pRe NEpk nd s AR BRIt 000 (or 50 m . the

sup %ﬁag{og)gtt mg?\fv#gto? 5 gmglli“ 91#9 HlSQOlQGdzla M%rfa!nh%ﬁ\;enwghy

evap SS | aro evapor at or

onlc€ paVEIYat @fdoﬁg@MfQ Rt pbadn \ﬁeighté(ﬁralﬁépeﬁﬂlumtmmt) or 0.4 g/kg
treat ment was 65% The_drjed extract

bodb’mméﬂlmtf@rf(‘ted”@ké e fFrom,; |36‘f?n(51@y%®f¥\%ﬁlf?ﬁhs£\s a
1nj(etﬁt?((): kofc’BMﬁ 8?}‘1&65%&1%199 ﬁ@& Hel Qe W Rintd\Gislitled tveflert O

appr opri at e wor ut 1 on.
alone. After the six-week treatment, the rats were weighed and sacrificed, blood

samples were collected for determination of biochemical indicators (including GOT,
GPT, bilirubin, albumin, prothrombin time, and platelet number), and livers and A

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-eosin. 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
semiquantitative 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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Ani mal s Mal e Sprague-Dawl ey rats, weighing 300 to 350
g, were purchased fromthe National Laboratory Ani mal

waenewdiag3and Research Center, National Sci enceCT/CA2005/001301

Council, Taiwan. Al experinents were perforned in
conpliance with The National Laboratory Ani nmal

Breedi ng and Research Center's guidelines. Preparation
of rats as an ani mal moBSAMEALE ?ver injury andfibrosis
Liver injury and fibrosis npdel rats were prepared. by
adni Grantepstilom rsevepimbody apd Byeroueighidpesipdered by Net
al., 1997) with mnor nodification. Briefly, DWW was
di | Joetetenimine thi 6Epeta pECHPIInstabem o livaeingprapd HREpsis, an

i ected 1 nt . . ! _
s 5506 RELAAPERK) CBEERMIs scRh GEERIREET g
ArfiRblstWHigereserks DMNeasdeséritel ig Mutriadleasi Methois)jvest ithen

~of PBS al one. Adm ni stration of ﬁag%%gset um or
given| Granioppiakysy and thewefiscts detsrygrd Tng oL AraBiopgtaym yere
f ' i idhl ' ivities.
alsp 3P gD LRERE RGP St Rub 0 R ob LY Rfivies
Nanhal aiistatsatvhioh Gl nutteesiye DVRY, vBivbluseat asrcogirpisect i on of
DW i.p. and oral adm nistration of water); (3)
DIVN-TBe aiffeog @if @l mfirmijteatioh ofi Godptapdsilimppn texdst and dilver weights

adm ni strat.ion of Gapto m one we fter. the .
of Pt B BRASTILOBE LB TUpaic o LWAN TR Pt L Trsebgetgrith
. : ' ” . ik (oo
D%e[% afdt %Qg?]?gg?tﬁeg{ea%%?r%% teigta ?%goémélglgt opet al Sm #roup)
coppantdrwithr caitto) rats (RBSvavsted geaip). vetkllyfedveratonetaduginyakedly

orally, o er .d t do e of. [
e R LN aP By 58 098 el By S
grédh)! @f@w&)ahﬁlﬁralg‘olry@ce_@ SMNShedisted eat kplesh selghnindayise. No
after the first injection of DMN. Control aninmals
chergesiiy berly, fieres areplees! weighigrergiobsaryqdel npEn@copfrahyats. These
Akt er ..t Sl % '
redls lital? ek St o R o UEh AP BB of
D@ er m nati on of biochem cal indicators (including
GOT, GPT, bilirubin, albumn, prothronmbin tine, and
pl atel et nunber), and |iv&ablednd spl eens were exci sed,
wei ghed, and fixed in formal dehyde for histochem stry.

Stopat gt ogir cal, exani natl o T JNe JivV
l'3_l(|)dy, Lrgver, Sple%n Weight and Survivaq Noumber aijter 6e{V eeks of Treatment

%:Egg:; Body Weight (g) Liver Weight (g) | Spleen Weight (g)
Control 18 556.5+11.3 (n=18) | 24.0+1.4(n=18) | 1.0+ 0.0 (n=18)
DMN 5 439.5+10.6 (n=5) | 14.0+2.8 (n=5) 2.0+ 0.2 (n=5)
DMN-GP 12 528.5+7.8(n=12) | 23.0x12(@®=12) | 1.0£0.2(n=12)
DMN- 10 | 4720+ 141 @=10) | 195+ 1.4 @=10) | 1.5+ 02 (n=10)
Silymarin ' , '

n, number of survived rats in the group

In addition, after 6 weeks, 13 out of 18 rats died in the DMN-treated group, 8
of 18 rats died in the DMN-silymarin-treated group, and only 6 of 18 rats died in the
DMN-treated group 6rally fed with Graptopetalum (Figure 1). All control rats (18 of |
each group) not treated with DMN, Graptopetalum, or silymarin survived. Therefore,
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Li ver specinens were fixed with phosphat e-buffered

for mal dehyde, enbedded in paraffin, and stained with
woaenwtoexBi n- eosin. Differential staining of PCT/CA2005/001301

col | agenous and noncol | agenous protei ns was perforned

with 0.1% Sirius red and 0.1% fast green as a counter

staining in saturated picric acid. By this prqocedure,
Grapsopesgjum affecayely a@ﬂeqt@ﬁt.he'Waé&ﬁ%lﬁtth%wfqlﬁmqﬁ?%ﬁg ﬁ'a‘f 1t was
Pﬂa}igyati on was scored with a

vV

ar chi L
mogee(fén&ac&g’%%%gskl e nmethod by an independent pathol ogi st

in a blind fashion usi rﬁ}kaﬁr reparation from each
group as descri bed previous yE(%esrret et al., 1994).
Li ver ti.ssu i [

i or odlBRE T FRlshERRel R SolRAARRAE AR, Mo,

Ql;
apan
G apt opet al um pr event’ %8%“&%8“ iver weight |oss

i nduce .DVMN.T et i n he effects .

o EBabe i Aty TR o R S fher functions.
indIRASL oWBSeraah@ink Shedmesdunal. DM\hoankil QWblet ) Xb@dministration

substance to the liver. Animals which recei ved DVN, as

of Geaptopdtalumi prevemtasinereasea itisenen KL anduoPd levRdnafiirf SN
t al d . f ' .
o) oBPh BRI LB LS Sl B R Lo plies <

DMNLiysaed fts ivRbepatias tk homhalkepasdlepHoveetr vl administration of

activities. Normal animals, which di.d. not recgive DW,
Grapippetakanidaly ssgviisastly propeaicd theluigbip ingpegpe and albumin
N SRt G j
oo DU R S SIARIRG) A MBI
reducdos by plakelbtseand praloegtioe of preithrombiNimau freebrdrast,

. significant decrease in rat .body and |iver i.ght s

impISYRIRE DT O Gy LGRS OB TRl fere
= }f'ﬁ POV E Grapddogsts. um mar kedl y

Coééﬁg%et telgﬁ?r%iﬁs DIVI\- ned%lgy%egﬁ%gt body an%d l'iver weight

| oss (DM\- Grapt opet al um gfpgme); G aptopetal um al so

reduced DWN-nedi ated rat spleen weight increase. No
- .

changes—tna—boty—i f eet—TeTr O e ] rved
i nomaCEUt PO BRILPTL Kilabin AR ST
Gapt-opetal-um-si-ghi e

Pt S T a1 T Jﬁ'%t'lel#nl hC thBif'ﬁEﬁit iA.lb i
| npact s GOT (DY | TRl (B/1) N, PThsaeh elr PISE (16 g@ °1§/B)t§ I(glﬁ/lsm

+ho Ay a1l adlAl P

CTTe Ot oot aupdr UTUTT, ap Ul UV y

9"_5@%‘ di esloiznsshp SDYMHIN Bepi Bt GroUIRS.08: 4954 1813 4061 (litdd: 0.3
TS hel DMN-siHyhaH-R-trepted—groap—and oty 6—of 18
?‘\ggs di éd.sisnithe273.5+13.4 | 19.8+1.1 | 171.0+855 | 1.27+0.04 | 3.2+ 0.2
n:

DMN-GP
(n-12)
DMN- '
Silymarin | 459.4£37.6 | 217.5+34.6 | 17.6+1.2 | 3343+ 4151 1.00+0.04 {3.5+04
n=10)

149.5+2.1 | 71.0%11.3 | 13.9+1.4 | 818.0+66.5 | 0.14+0.02 | 4.9+0.2

GOT, Glutamic Oxaloacetic Transaminase
GPT, Glutamic Pyruvic Transaminase

PT, Prothrombin Time

PLT, Platelet

n, number of survived rats in the group

Accordingly, Graptopetalum significantly enhanced liver functions.
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DMN-treated group orally fed with G aptopetal um
(Figure 1). AUcontrol rats (18 of each group) not
wonemtoedidni t h DMN, G aptopetal um or silynari nPCT/CA2005/001301
survived. Therefore, Gaptopetal umeffectively
protected the animals fromthe toxicity of DWN, and it
was nore effective than_silvmarin. EXAMPLE 2 Effects
of Graptopetal umon ser LR 3bin, al bunin,
platelets, and prothronmbin time To further investigate
t HelTests elcGraptopeiauiy oB EIAAIEHP BN NFEHOSE ARPONES ?ﬁovgmg
i ndi cators of Iiver 4donBistiaie® neasured. As shown
in Table 2, co-adm nistration of G aptgpetal um,
pr eSemteddMNhinduessldiver injweris aersOEretHe beprvqlesdingngampatory
DWN treat nent.. Mreover, ..ser | ki [ .
rep Bt BB Ao oy Bt PRt p e ybe Yl en Berosis
or GETHRSH S B rebfonB&y iffhe Bwdttfolldveing BME\iftoxicatiah. The results show
adm ni stration of G aptopetal umdajly si.gnjficantl
thas measeie aecresie pihe perigsngral andrmaidezongharea Wy ltaaéPPé)Zfise
nddl t L et { 5P g WNIN tRMbent
lnfr]ae"s’%w{(\%%&ﬁ%’ ﬁgsr @éﬁ’reg u}:}%ﬁg}ﬁ} g?&s\z%éukrghqpl at g?ethINand o
Cpadthi@ngation bf Gfappopetdhm)twever, pesvehted dlenDMRNinduced necrosis
I nprovenent of prothrombin ti was, Ssignificant nd
ang gipilpspgatign. pf %e@@@t%gg“% 8?%5%?%%?1V§’r CRHRSEISE ?ﬁe
: @A}[g](ﬁ ! al it ieat ed groups. Table 2 GOT,
Se T ar??}g e%ﬁ%fsoacetiécl Transam nase GPT, dutamc
Pyruvi c Transam nase PTpxRagppganbin Time PLT,
Platel et n, nunber of survived rats in the group
ACCIdL NGy t by icaRh) GA ¥ RIReREREH rat
|'i vlg{eg @%’%ﬁ%‘%@*&mﬁeg E?F‘égt%tgﬁ of ;(TBr]Ilapt opet al ungaosn
In{r%%n?(mg%f A infHG: QAEGF ]%W rersgﬁ&pi Saelﬁlifo%!fﬁi@'é?ﬁuﬂ\f_ Nn of the
adm ni stration Since I nduced liver injury is :
suefaesoithe tdert Mizeoscopiolauggsis revealed emmatiorike sevgiurag pafterns in

RS o ST, R e
colrﬂp\f)ﬁéntfs A 6AWORG: WM FHeRXdI6ETIE BFImatibe, foa84tidnSf Fibeic septa,

and thickened reticulin fibers joining the central areas. Animals treated with both

DMN and silymarin still exhibited intense centrilobular and periportal deposition of
fibrous connective tissues. In contrast, the livers of DMN-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 cirrhosis.
EXAMPLE 5
Graptopetalum reduced hepatic collagen and hydroxyproline content

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 component in the extracellular
matrix, we determined the collagen content of animals treated with DMN alone or the

combination of DMN and Graptopetalum.
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that massive necrosis in the pericentral and m d-zonal

area, wth infiltration of inflammatory cells, was
wohswrozed3i n the |iver three weeks foll ow ng DRNI/CA2005/001301

treatnment. Co-adm nistration of G aptopetal um

however, prevented the DM\-induced necrosis and

i nfl ammati on. Thus, G .aptopetal umc drasticall

pr evdgrcopgrt fsplaggndn livey ‘é{ﬂ%réftt?frt{/q b}Zﬂ@% e Sitzﬂmtnée The

IVl are XA Br ' Lds€ il E0MaB0E NBS ontiMit i
b atg{%%etaamgﬁy%dﬁﬁﬁiegﬁlg%kg? ?R? ntsr é\per ia?_ oneal e
theeliher mhé buatlésoof coflagiidurresnding the Inbwlesy mesubing ifilarge fibrous

ranyl ati on of the surface .of _the liver. M.croscapic i
seilangisrans o Garbar e PreRrrue) T SV R R tver
colifbehk8nich s Ao ARHIFAIyShiEh@ thdA@ati8 GRAMBCoRldIst STovsdvyr,

weeks: fibrous connective tissue conponents in

theGhicksuing of ttesacdllagps buribeso biblich ftanethrer om therstrmag msthask

used, v are R Piafkod ) RPN B Snckfy bl sy RBBRPr D8
1o+ i1weIsRs i da118ddnl depBsitibbint the liveis @f sented mits.i Qaimtitativesamelysis of

periportal deposition of fibrous connectiye tiis.kles..
fibresitbyiimagstanakypis techpisigs i edhithattheGrapiPretum ppg silymarin

LECS - fif $ic coll tent by 80%
e A AR o DAY R MR e collapep ot by 80%
anfl 2599 $éspectiVichy. ni shed fibrosis in both the periportal

and centril obul ar areas, and reduced deformati on of
t he Hidpade fibgisiiusas aldtuquantfiepbyietméasmensnt dithepsied t o

reduce fibrogenesis of liver, which is a
hydearapeshimentt Was ippbihatine PM&@P‘&‘PWEWWE@@‘% tHe DMN-treated

L
treateidrgaowd (558653 pgle), DMNesilymariat tesatedTgreup (VdP&32 pe/g).cmd| s

of extracel | ul ar trix are crucial for further
COBBLHauR @ﬁig#“g/ig rosis, which ultimtely |eads to

v e S e ol Laient 58 R, ST
G%g%@ﬁfun?haﬂ@d%v&ﬁ&ﬂi@qﬁ%bfbsﬁw al one or the

i nation of and G aptopetal um The content of
collagen in liver was dekeouppreley Fast Green staining.
The DMN-treated rats displayed a gradual and marked
| NCT e@R&th et S RPFRsdel RESMIOBLREEIOnNn DMENLte48dd raRd
bundl esg%?l_gbcol I aggﬁlrésurrpundi ngﬁ_%t he | obul es, resulting
| N 1Eaemt e RhRUSors Gl SMA NEh&RE: S ADAOBSES, Rhs HEKAFRL.
fibrosis. Inthe DW-silymarin-treated rats, |iver :

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. 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, 0-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 expecte\d, 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 dramaticaliy by oral administration of
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col l agen content was al so markedly higher than that in

heal thy controls. However, the thickening of these
woabdeagendsbundl es, which stained red in the staCmiaagoos/001301

met hod used, was reduced markedly in

DM\ Grapt opetalumtreated rats. There were very | ow

|l evel s of collagen deposition in the livers of control,
Grapaerstal@oansilymeaiinevhiledfrppiopetahun was Boreeigretivaipa silymarm.

. an si_s, techni_qu . ] A
LGl T VT B AR DR Shoy P B GRERE ru M,
as Qfkctendngaih, iepafindingontiRgenhat dhrtptopetblnBidyentetl @B%genic

respectively. Hepatic fibrosis was al so quantified by
respoiscHBEEliEFent of hepatic hydroxyproline. It was
found that the hydroxyproline content of the
DWN-treated group (820§@X@@ﬁ%ﬁE s significantly
hi gher than that of the DWN G aptopetal untreated gr oup
( Bhe sati-weplyratipafiest pi}ﬁﬁaﬂtwetql‘éateégaﬁﬁ g 5ulfurages hepatic
my/ g), and control groupel@egdlls ngy/ g). Consistent with
the previous two exanples, these results denpnstrate

]E h gf\/aﬁoapﬁappmmtalwn mtrkcésjqunrlepﬁm ogletespung the activity of
i is. oL a S SMA.
Gragippaabiin hor bR e ERe L PR P TR E TPl R UM,

a-S:kAg, a nmar ker zOf activated HSCs, was neasured. In a
fi bloHiea9uegrt X%t r acel ul ar matri x accunul ates. The

i ncr, ed | ev of extracel l.ul ar..matri.x ar r yej
for While Héﬁn%p‘??‘]c%ﬁ‘%‘&g?%ﬁn’o?’e‘ﬁ1%?1’3’&”261,% Al P dEretl ?}g‘{e}?"s
of } defed thtBfialGldrt BRSdcted tHR&CWIth 250 miesf watkd 4 25t 0 dor 2
hepatic stellate cells (HSC), are responsible for the
hoimrsemearstary shaket atald@Irpu dheprtrastwasginkcia colariafist ed
.aS opposed to resting HSCs, produce |arge
ly‘%ﬁﬁsﬁﬁ;ﬁlgn'of snooth nuscle a-actin (a-SMA) nRNA and

pr ot in, z% SI\;A 'rsctan i ndi cator of activated HSC and
|i ver P Fi sy’ s 4sva was measur ed by

[ ohi sf ocheni cal staini,ng j.n. t I yar._ -SI x

T DS e A A IB By Rl Shrecn
(0106 GNSE ex&RAYifbi 30 Bludi The@ixtae veesHéh Mlegedivith Wialmian No. 1

the pericentral area of the DVWN-treated l.ivers. gpb§
filpwnependwesbad sxise a4 distillsd wtes\pudigragieg mlt%)s%éiv 50% EtOH.

[ b Vi r n tJ t

R AT A AR OB LR SO e
as 2 daylBuoiwi. pakiey @hs nfaiw corstituentsivedre ghresidesdolgimarice

control s showed .negati ve, i.ning.for a-
gallotannins, and flavonoids. erpen(zf‘ndqst a%d sapoqun (\)Vereaalssolvéloétected. 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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as expected. Again, these findings indicate that
G apt opet al um prevented fi brogenic responses in the

wWOi20mr024 EXAMPLE 7 The anti-proliferative effecPCoOiCA2005001301

Graptopetal um extracts on cultured rat hepatic
stellate cells Various G aptopetalumextracts were
prepared to determ ne the activity of G aptopetal um on
hepdeelenaedrqcat e cel|. The extracts vvere prepared as
foll ows: Crude aqueous extract Wol e

G afhepeivatedahaesoal deserpbad in shsdlasimariss a?é%.b%%}wﬁacted
m%“%@s Stg%n(;lh\%a L i ) g(lj z?:leto\f’@cﬁ | EidvARItESh.6 M %8s

water at 2 urs on a rotary
acetbiak €Fheadx trh @B wepstoribieed il teeitanderscipim kviporated oryielflto@msg

| yophi | t . .-eth h .
of diipbeRrioe et THE SO BUBUBRBFG b e B R ERL PR ins
ﬂa?ﬁﬁdld@gﬁﬁ)nﬁh ah& %Erp@@m@g’ 6TRIS AhekFbWA V\%ﬁﬁé a8 Eolﬁ@lel’ﬂl Qater,

m xture was then filtered with at man No.
ettfandly emd pathenol. washed twi ce with distilled vvater, and
extracted with 0.6 L 50%EtOH. After filtration and
vac Whivrefamoredacon, 300 ng of dried ethanol extract

was obtai ned as a dark brown paste. The main

c onSthietavigvital vhereoaly Iaﬁeolsamesstra@tngmﬂeaqe@mgaib Idescaibed Hsthe

lasBragtogly, WS IASER VBT L LEr e Al g pyum
%?atﬁﬁf tiHied Aokt elatb&la@t Wy dﬁ@dlﬁbﬂ'ﬁ%'a dallt Bfowai padtee STHemdth

hanol were anal yzed, and they containe
comjitgfsm:whlarﬂwesméhaa@qry@@pd &iterneaoidet e ek drewn pasteyas

1n5é)iu(tql%ﬁ{\§ ag@ql,}ly esto u%r]]é {%’ a%el%gg ;/ﬁe ngcget)t(cﬁ{ éﬂ?&l@igate Wﬁs white

inQelBr.L 95% et hanol. After fi Itrat| on and vacuum
evaporation, 200 ng of dried ethanol extract was

obt aivngd medaRoi@birde®nsti tuents of this dark brown
paste were flavonoi ds and terpenoi ds. Acet one extract

The Wgble\padneso Bﬁ)@éﬂahﬁl@%fd 19eshilired 43 gonslered. Five grams

par agraph, after being extracted with 95% et hanol

of dhye pevedesedl mpterialowere exte@ediies Wit 259 51l aivegtheyolgt 65 1€ or

two%ours 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 1.2+0.3 x 10° (0=9) to 3.6+0.5 x 10°
(n=9) cells per well during the six-day period of culture. Grai)topetalum 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 hepatocytes 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 contrast, the crude extract of Graptopetalum had almost no effect on
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acetone. The extracts were conbined, filtered and

vacuum evaporated to yield 50 ng of dried acetone
Wexbteae4143 The nmai n constituents were ol i gomeri CT/CA2005/001301

gal | ot anni ns, flavonoi ds, saponin, and triterpenoids.

This dark brown paste was soluble in water, ethano

and net hanol. Chloroformextract The activ

hepatenstet thesmerdose herelers SErpigPHiA MM WaTRTS erﬁ@ﬂy toxic to
H s6a91|(_i \ﬁtﬁrﬂa‘ﬂeg%%gﬁted Iccél?a&%a?l? F;‘}gtﬂle gz'ag&ﬁg?&&g ?8%1%% t4ible imited

to eﬂmaqr, alhik eﬂectﬂzmlogﬂatmeeffm nesytbegtb besisofgbe antirdibirdds a

dar.k ‘N{)q} . The main constituents were
acYIfgy @gmpgg in, and triterpenoids. The dark br own

aste was insoluble_] ter a art al
gc etidg@ntiprlfsrbye f e‘ﬁ? m@Y‘B’f‘l“é?g et%ﬂ}“{ 320 lgplglpmg the

wa%r%{ﬁfigg%ﬁéf‘ 1 hafo18X A aC b leRtr it ANk thad] eﬁr@cﬂt QLRI lekmct,

wer e i zed and powdered. Five grans of the
anf) ohlberfern extrat paflesmabel daveartredetenninedwidstshowsy imFigyre 3,

S e g R N R
ceﬂé’ %Qcﬁéa%ﬁ@dhatﬁmhés%%ﬂ{radtyEa\wa@dwmmwsctﬂmasl ally water

sdl ub The wat er-sol ubl e portion contai ned 200
m | |T}Q:rs§i§ﬁ/ Of GFptefllurh v @BRbAGTat ful@er expenments Daily
wat er-in ubl e portion contained 400 mlligrans of

or{l| sdvomisiraonanfd hlgh desernd @apwn@alem Sar'kg bedy welght) for 90 days
dl%@ cté')?z etal %rpnarffh a vep n%ld% ceI ]F H?é 'aIn? bRk ?83 etidbnce of

er O rease

mértzﬁ@y 3r Mephfl® dfmxd uﬂdih ad. x@mination 05 h(sfb‘-lf@lcal gbdtnpef the liver.
duri na t he si x-day period of cult

M@eamroﬁlé@fa m@@fqha”ettrqamrbﬁsldgbmtwgh@& qnyg}%'eﬁ%nb‘fh%@n

T, |
ool B AN S SFRE OO G anein T ekl g

cogiatisorewithdid coatretigmoap otBGsv-dnst Geptipetyunedrenasult grdp (1

o/ 8ea30] 98N B GhCmPLPBaLELY seig Sopace I hueh gl
hl%ﬁ P{;@ ge PtﬁBﬁ?ﬂ?gfféétﬁi‘é%lﬁ§Eétffvafé'd%ﬁﬁtYNelYﬂté &eldi sti nct

faces to a substratum detached, rounded

mor phol ogy, |eaving a sgxiAippeextracel lular matrix
net structure on the bottomof the culture flasks. In

contrast, the crufifgihhafioke Skasisaaet al um had
on

al nost no effect epat ocyt es at" the sanme dose.

Ther B Ul fct:FrRALARELAMbNER RPAIRTES VirkPhvhy edaiiih&d dsthg
human hepatoma Hep3B and HepA2 cells, which constitutively express the surface
antigen of hepatitis B virus (HbsAg). After incubating Hep3B and HepA2 cells with
Graptlopetalum extracts, the expression levels of HbsAg were examined with an

ELISA assay. As depicted in Figure 4, treatment with 250 pg/ml Graptopetalum

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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HSCs and ultimately resulted in cell death (Figure 2).
Wthout wishing to be limted to a theory, this
weoeebwoiMme cytotoxic effect maybe t he basi s of PCI&EA2005/001301
anti-fbrotic activities of G aptopetalum The
anti-proliferative effects of various G aptopetal um
extracts, including the water extract, water-ethanol
extract, ethanol extrackXAMRHARol extract, acetone
extract, and chl orof ormextract as described above,
wer e det er nTheeffectsofshpippetalum guebnigal patignts he t est ed
extracts of G aptopetal umexhibited cytotoxic effects
on Hepdedncpasicntsiveare dinghossd withdiepali¢ stgatesiatl Ogpen, hsemen;

extracts have.anf.i-fibrotic actiwviil . Of
mep gt dparartrt it et ar Ao i fend Bph b Elntinglon
shéRinkhepit) steesiSinsdll itiefR. The patiingredeisal af oral dose of 60-200

G aptopetal um (5 g/ kg body weight) for 90 days.did pot
mg/kilegsanbpdy pisighs per daneldaptopefalugt (ex pawisy) ?oatsgx, mgRigs and

reéﬁ%rix?edv\@i‘?h Ql?ragéﬂo%ﬁﬁ)%g ‘ﬁl?c %ﬁft@iﬂdﬁ%f&ﬁaﬁ%@gt' 2% (HAERYC
upon an exam naton of "histological sections of the

cohipletdly rddov ered €rom hépasie steatpiso htig|Graptbpetalnadis vatysefthictive in
not exhi bit any significant change in body weight,

pafigRfe ithdathhliveror serum GOT, GPT, bilirubin, and

2 1 dnatgenrapleaperin s a oo Do hergRRRarker of
paﬁgx?%rg/litﬂgghf&%aera‘t—ghﬁlre?ﬁ?lgﬁis FoRBLARAE 3h YRR btﬁd?,af eto

S even at a dosage, ‘although it =
Graptopethiuvesignifichintly mdudedaheltvhle pfs¢romgG@T) GPE, ansl hibirubin in

1053 mapiep bl A gt e pieh ereo B 0o s Se theo
Te¥ts bR Seridd HUniIG P #aSétPort @R E BIRRAEn BB i6RkES it WY 4db found

constitutively express the surface antigen of
thatdjraptopétsluB signifisarthixsdgged lixer Ebrosisdn bryerah gatiess BVarrgver,

He ells with,G aptopet.al . Q :
orglipaalibirmEVed oEGRRE R LT TELERS by bttt stpep of tper
ciBBSERY(3 rién 8RNI Woeln] Medd gierd vearshr eat ment wi th 250

ng/ M Graptopetalum significantly reduced the

secretion of HbsAg fromxapsBmnel HepA2 cells, by 75%

and 40% respectively. Therefore, G aptopetalumcan be

used to inhi bikfféePe GiabfopBtattini us Iun@ibreds i on. EXAMPLE
9 The effects of G aptopetalumon clinical patients

Isolation of lung fibroblasts: Minced pieces of lung tissue was digested for 1 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. After three passages, cultures contained approximately
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

of lung fibroblast in a dose-dependent manner (Figure 5). The anti-proliferative effect
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Fourteen patients were diagnosed with hepatic
steatosis (10 nen, 4 wonen; nean age 49 years). The
wdizemgresi4s was confirnmed by ul trasonography exaaraRomsmnoi3ol
showi ng hepatic steatosis in all patients. The
patients received an oral dose of 60-200 ng/Kkil ogram
body wei ght per day of G aptopetalum (dry powder) for
on hing fiteotilhss thnd careseresrasibe basis bf the tantaé'lbnfﬁg:ra&phyles The

results indicate that alnost all patients conpletely
GT%%‘ER?\‘}%W@dnﬁ?eolﬁ?grepati c steatosis. Thus, G aptopetal um

is very effective in patj i,th fatty liver. hi

addi ti on, G aptopet al uﬁ&éﬁﬁhiﬁw&ant l'y inproved the

bi ocheni cal narkers of _pati ent 'tq | jght or noderate
liver fibrosidheedectagh péopqt UG E‘?h%

Graptopetal um si gnlflcantlé 3 ed th? | evel s to, stud
Ser i il rpsiel OB AlgoRy Py BRGTd PHITePagY Tibig S‘ﬁdﬁ%ﬁ?‘% q study

thelﬁ]f fec a?ta(gxq%)ﬁ)g@?ﬂﬁﬂ on ggﬁla@Cym/%)m% {d-8 videks old) were

evel um al bum n. Based on their
anesttietiasbwith kagaminé amgglsq:n intraizechcal injsctionsred eithert0.15 U/kg of

blegE I e b S e st 1 ity T pveTisalifh
Thﬁ Wakd &1¥recéfac111ﬁée% fBPﬁnﬂysE’@I i3 '7t B, 0fi tdayd ﬁ’teﬁneﬁpésuﬁd @0feddhycin.

iver cirrhosis ( men and vvormn mean a%S
In yeparasy expENANMRISEMIC Efatescysh bkomyamwe gien By oralng

fih | at f
TR 5 0 T s P
sadefhic®. Mindh) use m6k thbastudiés Wis dpptaviell bynhétmskimtionds | AarimatiCare

salt solution which contained 0.5 EDTA1 Cells were
and &fsa Camauitteesorh tha daighgrissY elgranp Qsea%f%omlﬁ » &Y Bh

t hr ough pollyam de nyl on nesh, coll ected by . :

centive anjmelsdrom aalfchl tyRabRe Z5MHPV SR TRRAGMIKEhogen for histologic

r.esu 7 e
evﬁug?%‘g&n(ﬁelg uqnlgur Gl §8PIh% &gt) Qstgﬁ;cwé: INiE Wefifice, the

t ee passages,
luedHidsué @as GRed By Bedifarino fmﬂn&hxy scill@tﬁ)@m four§ h and embedded in

f1broblasts. Primary cul tu gé iti) tEl{ast d
parafBing She GRS vre Bk sehapadAc Shpoa
oY shd ec'li}f H%edhéaﬁlﬂﬂ%ﬁﬁxpﬁéﬂyc&ll 1ﬁﬁl|tﬂat16W ﬁ?ﬁﬁumﬁmﬁlﬂlﬁ@ﬁ .YThe

count py the Trypan b dye exclusion nethod. The '
cnltc&suﬂot scosingwuirhetarm fibrasissvad acfadlowsp &irade fr-awipaldpsg;

glék—)«:f'éEd %]et{;h ﬁ% h Ofgl éaﬂfgol% g{lgfl‘ﬁ ceh%la}&aﬁ‘s Grade 2 =

1nﬁ@5ée@ rﬂm'dsﬁ@@ﬁﬁ ¥Enief d&ﬁg@'ﬂo tHengng sthrcalt asd thetfotatoarnf
serve as the basis of the anti-fibrotic activities 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 suffered sigﬁiﬁcant weight loss and were in a worse condition than the
mice treated wifh Graptopetalum. In the histological 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/Graptopetalum group showed fewer fibrotic lesions and
local infiltrations of inflammatory cells. Lungs from the Graptopetalum group, which
didl not receive bleomycin, did not show any identifiable lesions, demonstrating that

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

26-



G aptopetalumin the lung. EXAMPLE | | The effects of

G apt opetal umon the lung An ani mal nodel of
wolewrmgciss- i nduced pul nonary fibrosis was usedPCo/Canendy001301

the effect of G aptopetalumon the lung. Male C57BL/ 6 o

mce (6-8 weeks old) were anesthetized with ketam ne

and given intratracheal injections of either _0.15 U kg

scares firdemilermyinlEnpeasiatumseigrn (afHQ-p b yeresignifigaply lower
M ' ' Lihne. ] I
SR s B s RLERI (h005. 108U Bpa o
gr@HP@sliieéwiter) ahé try/Graptopbialee garupt(salmefignaptopetabim)niae
treated with bleongcir were given daily ora
appigArtebrhanddh repediVshkg body wei ght of G apt opet al um

powder or water until sacrifice._ Ani use .for.t e
st udlihese Traaltsp poRmaTIe it Owgtﬁwﬁ%qr% hich w&}ca@ﬁﬁt
R;PFH@H" RESrofferitih Jiaisd HbioBl¥R! HRBRIifEer al
(héggﬁkga : aﬂ%gn. E?Sg aninaF@ergwﬂéaph treg?%gnt
Grgplopptalue & aeffentdiondgpirshpelerontoyr fitrpsis andpflamanationat i on
of their lungs at the end of the experinent, as
f ol | Ansmbéf dfemtedimeérfts ofthe tilventiomlave tesn desaaibed.i xed by

a buffered .10% fqrnali olution f.ar 48 h and enbedded
N ales fiom Dpade o du Ra el ettt ude SR R
de?&%?@%%n%ﬂk@pﬂﬁ%ﬁﬁg eiof tigdvafpnn, and exani ned for

nflammatory cell infiltration and pul nonary fi brosis.

The i \ criteria for scoring pulnonary fibrosis were

as follows: Gade 0 = normal lung; Gade 1 = mninma

fibrous thickening of alveolar or bronchiolar walls;

Grade 2 = increased fibrosis with definite danage to

the lung structure and the formation of fibrous bands

or small fibrous masses; and Grade 3 = severe
distortion of the lung structure and | arge fibrous
areas. All mce survived until the time of killing,

but the mce treated with only bl eonycin suffered

significant weight loss and were in a worse condition

than the mce treated with Graptopetalum In the

hi st ol ogi cal studies, lungs fromthe bl eomycin/water

group showed di ffuse and marked infiltration of

inflammatory cells, as well as increased al veol ar wal
thickness with typical fbrotic changes. In contrast,
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l ungs fromthe bl eonyci n/ G apt opet al um group showed
fewer fibrotic lesions and local infiltrations of
wonbdezamasory cells. Lungs fromthe G aptopet aPQmCA2005/001301
group, which did not receive bleonycin, did not show
any identifiable |esions, denonstrating that
G aptwpeahial:umitsel f did not cause any change to the
| ung. The pul nonary fibrosisscores for the
bl eonyci nAG@hapiiapeical compgsitarcofriprididg Sraptgreealum or
[ gni_fi cantly | ower than that for the bl eomyci n/water
%ﬁh \(f5'8( 2. 60. 4). The scores for the normal control

| ne/ dth . I )
(<al Pre; GTaposbarR ] Coatab b DR Er R PRty e

Grsppahlumat Grapldpestunt peubiseraee consi stent with those
in Exanple 10, which indicate that G aptopetal um
i nhi Bi.t s Theplprohdchimatingsitibn haclginked br dbihakors2 wherein
ccordin topetal umis effective against
‘ﬁﬁ?’m?g"é’fe@l% %r%?g?‘ée”ghsaa g eﬁg%i%‘rmat ion. A number of
enbodi nen i ' . : ' .
Nevert hol dlsPlarE Y B SRoR By Salleih ABSES bhBn e
exvnrdetfis andxtractf mpgyorneoreragieowd sohveuts, bepaartsohgnth, rabephtlhe
spirit and SG e(;.\eof the invention.We claim 1. A
Sﬁﬁ"&?? FSUEES cog‘posi tion conprising G aptopetal um or
Echeveri a - d - It ims 1-
e T LR L EOISEhE R0 ams 1
Grthptcopetisihgimplpamagudsalp seceptale eXdigeglvacarder ut i cal
conposition as clained in claiml or 2 wherein the
G apttopet dheiphayma®@yhe) eomppsition ancleined avany ope ofplaims 1-5
%X%l%?%ﬁg?@hicgloam%é&a'ﬁ% as claimed in claim3

erein tract .1s an extract of one or nore

aqueoys sol YeRbSor ﬂ?%g@ﬂ%ﬁ él%gtliﬁéed'“v%r diddasOBhe SO ¥&HtRon

or mxtures thereof. 5, phar maceuti cal conposition
g subja¢tnesenpirising ayminiséeriog ap pligotiye amaunt of the eharmeeytieali ng
EnHBRGEHY WGEbE ofaifiS G2 AR SbRACHAL B vef Bilaselr O
phar maceuti cal conposition as clalined in any one
wedicdl gpnmtion-is sedesteddivimethf group censisipg eiolpiet tiflammation, liver

ol somiicn-isscbuieid SiBrE opiec aflammion, i
B D PR, ey R R RMRIE T 1" St ety

conprg si nqﬁh@sﬂmah i QhifRE iPRaie T RALEYIhAINRY BlseRE of H&dical
phar maceuti ca : ‘
condition is liver inflammation.

9. The method as claimed in claim 7 wherein the liver disease or medical

condition is liver fibrosis.

10.  The method as claimed in claim 9 wherein the expression of smooth

muscle a-actin is reduced.

11.  The method as claimed in claim 10 wherein the expression of smooth

muscle a-actin is reduced in hepatic stellate cells.

12. - The method as claiméd in claim 7 wherein the liver disease or medical

condition is liver cirrhosis.
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conposition of any one of clainms 1-6 to the subject,
wherein the liver disease or nedical condition is

weoeebwmeed3f rom t he group consisting of |iver PCT/CA2005/001301

i nflanmation, |iver steatosis, liver fibrosis, |iver
cirrhosis, and hepatitis B. 8. The nethod as cl ai ned
in cl&.m 7TiwhedtRidastchimdd velaidi7SaREEn O liNBdi%ale or medical
CO%(FItIO is.liver inflammation. 9. The nethod as

S PePafifisBm 7 wherein the |iver disease or

nmedi ¢ d|t| is lLiver fibrosis. 10.. The nethod as

cl ai m@d eInéert dfs\ﬁ?gP%qe‘H ciaﬁr@ 7é'§]5feé%é‘? dixergliseasson mydical

reusdidicn 1aheatstemtosl§ reduced. 11. The nethod as cl ai ned

in claim10 wherein the expression of snmooth nuscle

a-act i i sAmethoddor ihhxibiltiephds;jatic steiddtd edilgreléttiaton, t@mpridngy
t.h wherein the |l.iver disease

o5agre Bpet S el Wi B e Deapontion st 0Bt Ao

akim$¢ bbned in claim 7 wherein the |iver di sease or

medi cal condition is hepatitis B. 14. The nethod as

cl ai mé@ i riltelmdthodZaswhvned in ctafve 16 wheteindths Bpagic Qéllate cells

.condition is liver steatosis 15. A nethod for

c“r(:]o%a%td NG "KEYREi ¢ stellate cell proliferation, |
compr 5 AR O AR TS R Mk
16. The ne t he
hepat Pﬁé St}é Fl‘fégltogsf%rgsle &tW% klﬂogg@eg}; gtgll.%@gé’ll? c%fnprliu?g
Thtagting hephtia stelddtacalle dvm'h mhazpfanmc&ﬁioakwmomtmma“ amgion@&bf
icfai Umn. 18. A nethod for selectively killing hepatic
stellate cells, conprising contacti ng hepatic stellate

cel | sygit hrﬁe%tmagsgﬁaﬁﬁwlh%ﬁa GOWROS | thé)ﬁhpgtflc ﬁa%}ﬁ%%gs

of clains 1-6 as clainmed I'n ¢

\Wredpested ip henamapsdt i ¢ stellate cells are located in a

manmal . 20. The nethod as clained in claim219 wherein
t he nméhmal Thedngihades claimed in claim 19 wherein the mammal is human.

21. A method for inhibiting hepatitis B virus surface antigen expression in
a mammal, comprising administering to the mammal the pharmaceutical composition

of any one of claims 1-6.

22.  The method as claimed in claim 21 wherein hepatitis B virus

replication is inhibited in the mammal.
23. The method as claimed in claim 22 wherein the mammal is human.

24. A method for preventing or treating fibrosis or inflammation in a
mammal, comprising administering the composition of any one of claims 1-6 to the

mammal.

25. fhe method as claimed in claim 24 wherein the fibrosis or
inflammation occurs in an organ selected from the group consisting of lung, kidney,
and bladder.

26. The method as claimed in claim 24 or 25 wherein the composition is

administered orally.

-20.
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wadmicrisi4eri ng to the mammal

2 1. Anmethod for inhibiting hepatitis B virus surface
antigen expression in a mammal, conpri sing

conposition of any one of clainms 1-6. 22. The net hod
as claimed in claim2 1 wherein hepatitis B virus

repligati OmeinSethdtsRIatB&l ihRlalh 84 BEITWhereid The chPodlBEQd
IS

as clained in claim22 wherein the mamal hunman.

pdminjgtered BydaiestEmspr event i ng. or treating fibrosis or
inflammtion in a mapmal ., conprising adm nistering the
conposdtt i orfedtetifdas giaantstin apupneof glagng -4 hiartheneemprising
28minTsR@inBes thE thamtn 8 hifhdMshnh Nh&GhRLM %r%[a%ﬁ@a%eﬁ?for

fibrosis or_inflammati on occurs in an organ selected
flsmmagen g @ipsitonsi sting of |ung, kidney, and

bl add%]. ﬁgﬁ g e nethod as_clained in claim?24 or 25
wher efh t HeC& ORefabim PEChgYArA ik the maguidstare|af a2 7. The

Rk e SorGhadhp¥aEL hde, Cl ai m 24 or 25 wherein the
conposition is adm ni stered by injections. 28. The

met hogh.as Teakd@tldime@tyclAM2IFhefdimthB G rafopetalinlfst her
thc%ggri Si n}% adm nistering to the mammal an additi onal
RSN BIGRUBEBBhy| acti ¢ agent for inflammation or

fibrosjs. .29. Use af apt.opetal um or Echeveria in the
manuf fCtur edﬁ”?%’ﬂ‘?fﬁﬁ@ﬂ’fﬂ a@ef% & HEaptgRetalpgR or 30
Fokeveseisas ettaat. med in claim 29 wherein the

G aptopetal umis G aptopetal um paraguayense. 31. The
use a.cl diseedGraptagemium S0Echberieiana tridicAmap fo s @dathidnt

OEIiECHFVGH ais an extract. 32. Use of G aptopetal um
St "ECABYEFi a as a nedi cament for the treatment of

l'iver,dis 3. 1he. u | ai.med in. claim 32
wher eili‘gﬁ tﬁlgl% ’s% %’t%apl)rg?(g lnucﬁﬁleflin? v&)eremnt%e draptope%llum 1S
Grepbmpetinparapeayanpaay ense.

34.  The use as claimed in claim 32 wherein the Graptopetalum or

Echeveria is an extract.

35. The use as claimed in claim 32 wherein the liver disease is liver

inflammation, liver steatosis, liver fibrosis, liver cirrhosis, or hepatitis B.

36. The use as claimed in claim 32 wherein the medicament reduces the

expression of smooth muscle a-actin.

37. The use as claimed in claim 36 wherein the medicament reduces the

expression of smooth muscle a-actin in hepatic stellate cells.

38. The use as claimed in claim 32 wherein the medicament inhibifs

hepatic stellate cell proliferation.

39, The use as claimed in claim 32 wherein the medicament inhibits

hepatitis B virus surface antigen expression in a mammal.

40.  The use as claimed in claim 21 wherein hepatitis B virus replication is

inhibited in the mammal.

t he phar maceut i caPCT/CA2005/001301
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34. The use as clained in claim32 wherein the

G apt opetal um or Echeveria is an extract. 35. The use
waowlased in claim 32 wherein the liver di seRe®/dA2005/001301

liver inflammation, |iver steatosis, liver fibrosis,

liver cirrhosis, or hepatitis B. 36. The use as

cl ai med i Theals@hyoldRcidiadiginB2twierdeti crdizamentettiess ot he

expressjion, of smpoth nuscle a-actin. 37. The use as

tigpts fIRRRES PRINEPRMANIS N AAAETH: { he medi cament reduces t he

expr essi of smpat h.ouscl e.a-actin i-n hepati .
stol e Hissa Jame i elmd e e i3 o piffampgon
oohies @ian okdad seredédCRore fite draipi dohdisinb epaing,diditeg) dndtbéaddel |
proliferation. 39. The use as clainmed in claim 32

wher é3.n tTie weds daimedin ¢lain 40i dr 41 ndpin the sieBicemenigs
fsurﬁﬁgp ant%gpn.qx ression in a mammal . 40. The use as
RIASOT FAL ISP \her ei n hepatitis B virus

" P hgatl ok s8 al ARERIAL sl 191 THEIR 0 mbaichiEn o e as
claimed in clarm wherei n the nedi canent prevents or
formaddtal for dnasissatmn byndjectionati on in a mammal . 42. The
use as clainmed in claim4 1 wherein the fibrosis or

i nflammati on occurs in an organ selected fromthe
group consisting of lung, kidney, and bl adder. 43. The
use as clainmed in claim40 or 4 1 wherein the

nmedi canment is formulated for oral adm nistration. 44.
The use as clainmed in claim40 or 4 1 wherein the

medi canment is fornulated for adm ni stration by

i njection.
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