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[0001]  This application claims the benefit of U.S. Provisional Application No.
61/122,586, filed December 15, 2008, which is hereby incorporated herein by

reference in its entirety.
BACKGROUND

Field of the Invention

[0002] The teachings provided herein relate to the preparation and uses of

compositions comprising extracts of Asfragalus membranaceus.

Description of Related Art

[0003] A decrease in the number of platelets or megakaryocytes is a condition
known as thrombocytopenia, a condition experienced in a number of
diseases, as well as treatments that suppress bone marrow function,
suppress hematopoiesis, or cause a reduction in platelet count or
megakaryocytes. Cancer patients, for example, are often treated with
chemotherapy or radiation therapy and experience thrombocytopenia,
increasing their risk of bleeding and potentially limiting the dose of the
chemotherapeutic agent. There are at least two mechanisms that create
thrombocytopenia — (1) a mechanism that reduces the production of
megakaryocytes or platelets; and (2) a mechanism that acts to breakdown or

remove the platelets from the circulation.
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[0003]A decrease in the number of platelets or megakaryocytes is a condition known as
thrombocytopenia, a condition experienced in a number of diseases, as well as treatments that
suppress boMe MEHBABRInction, suppress hematopoiesis, or cause a reduloR WP EREPCbuNnt or
megakaryocytes. Cancer patients, for example, are often treated with chemotherapy or radiation
therapy and experience thrombocytopenia, increasing their risk of bleeding and potentially limiting the
dose of the chemaotherapeutic agent. There are at least two mechanisms that create thrombocytopenia
- (1) a mechani€hPHat rEGUREEMRE ot dSERTOINAEYSRAIDE SREQS PREBRAS ™I YiBPE e chanism
that acts to breakdemymbs ¢gimaadhpupfateletsTirom thereingulatioaudi®mune hematological
2010/077867PCTQHSS%QQSJ{QS{B?SZC 0004, Ar%%abmplgnofa éﬂéﬁe%set heati rlﬁsegntgessg{:eorﬂdﬂ]?chanism is
idiopathic thrombocy?openlc purpura% : is An‘auidimmune hemato%glcal disease that is
characterized by alesineisk pgtetetsnimiecbiyete e sutiindeistray apraatmbyinoweplstsdet, ¢esolting in an
abnormally low plaieleh eRelal dbi iate oL deslisctipndndunco dnemisatiee AloaliRie

autoantibodies, which are antibodies directed against the patient's own platelets. This low platelet

count can lead to WA R(RsAY 9B @fiRck 20/ 8 ARRB ATy O sBlARETterhBiSole¥ding.
Bleeding from theplaetetatonst gastightes irlyobursNegy trectind ks @feClessaoshinasthing within

the brain is a rare but feared complication. [0 5§urr ntly, ITP affects approximately, 200,000 people
i the United Statds B e T EHOLIA crEe B P G M Eadh By HEHES 28 Aliopatio

meaning the causerisamkinavis.Mae asm otiawmbodybhigrahing' weitbis tihehbrdiecieageaneplkutlets, and
the term "purpura‘%ggﬂ‘gascmg&gﬁgg!ish areas in the skin and mucous membranes, such as the mouth
lining, where bleeding has occurred due to the decreased platelets. The term "immune thrombytopenic

purpura" is oft d todescrjpe copdition, as it specifies the immune nature, of the disease and
includes casej@%ﬁig kr%Jvrvr Q:{QIIJSHES% af v?ézhsag %%@é(ér% %&k%&ﬁ) @éig‘?ﬁ.o P 0'86?'{193 @enl'r? e triggered
by drugs, or asso&&ates vatiditiiection npregoanayyrer ivbouhdalfsofdéreaseslarasckyssdiedcdspus
erythematosus. Agg ST Mot cammanly pgeusiin yauegAhileien oy s ARshAis B Rually

affected, and symptoms often follow a viral infection. About 85% of children recover within 1 year, and
the problem does & fet@nther piesEsTsiderdiptplRihicARAein® 185M8 nd@than BiersntAsihd the

onset of chronic I'Hdrpashos@idsahany skf-dne Moaksd hrektiReed andiaemales mr@ffeairg two to
three times more often than males. Unfortunately, lifestyle changes arge often requited to prevent
plesing due to S TR Sols SHENATRENNE Loa i Y B ER BT o HOR (28
corticosteroids. Péﬁmmtmmﬂ’pondby(oommlui_@hrdo@’ odiicrstersds, dasctiiee ribsposbtoareandt durable,
and the treatmentgﬁgf%gqﬂg mﬁ{ﬁ'ﬁ%%‘é’ﬂmezof the disease and includes cases having known

causes as well as cases of unknown origin. .

[0006] ITP can be triggered by drugs, or associated with infection, pregnancy,
or immune disorders, such as systemic lupus erythematosus. Acute ITP most
commonly occurs in young children. Boys and girls are equally affected, and
symptoms often follow a viral infection. About 85% of children recover within
1 year, and the problem does not return. ITP is considered chronic when it
lasts more than 6 months, and the onset of chronic ITP can occur at any age.
ITP peaks in adulthood and females are affected two to three times more
often than males. Unfortunately, lifestyle changes are often required to

prevent bleeding due to injury.

[0007] In some embodiments, standard ITP treatments use high-dose
corticosteroids. Patients respond to the high-dose corticosteroids, but the

responses are not durable, and the treatments are poorly tolerated with
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significant side-effects. And, failure or intolerance to corticosteroids can lead to the choice of a
splenectomy, as the spleen is the major site of platelet destruction which, of course, leads to additional
complicatioN6OIHEHiE8embodiments, treatments can include administratioRGF/praaMsesesand/or IV
immune globulin. Other drugs such as vincristine, azathioprine (IMURAN), DANAZOL,
cyclophosphamide, and cyclosporine can also be used. [0008]One of skill in the art will appreciate that
abnormally low platelet counts are known to result from treatment with chemotherapeutic drugs or
radiation treatmertINTEEE HESRIERTS: prefudAhEsiRt Rfelerantsnicaeddispeie ity Ean 1had they
suppress bone magrene fiehotien ofesl wptetie-iadUekoth of Sprgakrtheytesi@ngiténdiiplatedtce the
platelet count. In c(%)en rra%Ei ()tﬁew%tlac ormlal%log\é plﬁtgl St guanciai%rl]TlP Cresuétl Jg(ﬂmnghe r$coondemechanism
that removes plate &ts from the circufationt ro’ugen e creating o antbouies that bind {5 the platelets.
Accordingly, thosembskilantse aeatmieaispraoidneladcoadpusistiatibataf areasigsaheoanddoytdpenia

regardless of whefhen i dyeiaiR dantrged bisdogical RLOGRRSQlIealAmbMeaRkaraQytes or
platelets in the circulation, or due to the antibody-mediated mechanism of ITP. SUMMARY [0001]The

teachings provide@'ﬁ@%q)be%?@lﬁhPéfﬁié%%@ﬁ?e@éﬁ'&ﬁ@ﬂr%ocag@ést‘?f%Hﬁ?&sitions comprising

extracts of Astragalus membranaceus. In some embodiments, a composition comprising a high-yield
extract of Astrdgalifd meQrwaiztdus, v artinilirappseciaiedbaimivesraallirebindsteighlcaiote ratio

greater than aboub, 916 o, 304 ?%qﬁ%%%é#{)%tma%m%tm@%éé%ﬂ%&%%%%

galactose; from about 10% to about 20% galacturonic acid; and, from about 10% to about 15%

glucose. In these ERABBERRNT8RR HRAMNANS exerade ibpidphrercaMya Ireeiheeconaiincludes
isolating a crude extactHsgMshphagalussrembianase s itidmiladdtieating theresudeoextigict with an
acid, the mildly treating,including applying the acid to the crude extract at a concenjration ranging from
2001t 0.08M b AL IR BSoPr unaGG roHe ABELR At b at A G ranging
from about 1 hourabraboat!24ohopliaeBhetanipaatliferasdt fiom fie aggplgnritestzuicar éhselected to

obtain the arabinqaggaiacigselalon e pRIRsaB SR aAERSR (oA Bag &gk Veld: The

high yield is substantially higher than a yield of an extract of the Astragalus membranaceus produced

using a second preesiotRe iREIRRIS apiRT Y aditpes e Liillde &eract ik 3BRIBERIRIR and time
selected to obtaingympitidaseaiadastasat aie mblrsadben 3 redardR¥s 35 WHaaletaseln less than

about 10% glucose. dJn somﬁ] m odi%]ents, the idd u§ed in the aci treatrr%ent is tpghlogoacetic acid
or hydrochloric ach’ ﬁ%@%? O EtmBEiRTENtS, 4158 & 10 TEGIEREP O tRE REOTS sf,'&]stragalus
membranaceus. |ththeseuatibodimaduntdotiie Astiagdyunedeatsst amenteunssoanfdéA. membranaceus Bge.
var. mongholicus (Bge.) Hsiao or A. membranaceus (Fisch.) Bge. In some embodiments, the
Astragalus ggmiaRceus was grown in Inner Mongolia or Shanxi province, Peoples' Republic of
China. Moreover, in some embodiments, the roots can be from Astragalus membranaceus plants that

v, (T 98 QO GBS LGB O BN
at least 80% by wef§st ehASTARRPAIRNEPASY iFiBse anERCIB/O by WEdgRiUSr GReimbRRRCAMS.  In
arabinose:galactoggmati g Fansiita SHasn @%,ﬂ&gjtt@na%ﬂ@iﬂrg hgv%@ﬁjjig]uam& sgfution
ranging from abo%s‘%‘igg}glgsb outn%%b%ﬁg egg,m bi\r/]v té?&r%herﬁ%‘ extract comprises an
arabinose:galactose ratio greater than about 3.5:1; from about 5% to about
10% rhamnose; from about 15% to about 20% galactose; from about 10% to
about 20% galacturonic acid; and, from about 10% to about 15% glucose. In
these embodiments, the high-yield extract is prepared using a first process
that includes isolating a crude extract from Astragalus membranaceus and
mildly treating the crude extract with an acid, the mildly treating including
applying the acid to the crude extract at a concentration ranging from about
0.05M to about 0.5M, at a temperature ranging from about 15 °C to 25 °C, and

for a time ranging from about 1 hour to about 24 hours. The temperature and
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[0004]The compositions comprising the extract can further comprise an agent that stimulates
hematopoiesis or be administered in combination with an agent that stimulates hematopoiesis. In
some embo®itheh&0TR&agent can be selected from the group consisting oP§iHB8e3/Ae86%oNny
stimulating factor, granulocyte macrophage colony stimulating factor, erythropoietin and erythropoiesis
stimulating protein, thrombopoietin, interleukin-3, and derivatives thereof. In some embodiments, the
composition can be in an aqueous injectable formulation comprising a therapeutically effective amount
of the compositiorf ZSdAPRAVEMLDMRGEBIE SXiEpRM {0 WiEsIBIe BERIASERIBERDTBBB062
[0005]In some emihedjalgtissdheiiiaaheainpisescantatgandse lighagisige Taieohighgilgdfrom about
1.5:1 to about 3:1; fro a%{?gyt 5?]/? Wezratb%lén15%) ara?i]nosg; Ifj]enss g)]( r%(%bo(%’fl J,[Sé)/o 551 mnose. from
about 3% to abou?%/% galactose;dess than abdut A% galacturonicC acid; and, from a Sk /0% to about

90% glucose. In tiesalyanantiusepredtice bxsag afebend progsishthaldratedasoraniyimambight ranging
from about 20 kiloLxaqpsii abaus X AePalleN e Ml RILES U RO MURBENBNELEaM gbout 4.5 to

about 6.5, or a combination thereof. [0006]The teachinggﬂgrowdeod he[)eln also include a method of
stimulating the heRfRPRISIRAZHERSH G110 rRAASTRItNPReIReth 0@ CornokistRadRsRiRBANG IS the

mammal an effectingraa@unt @i glcosRBOSIHosoeMMEsIng i BXiastadaugss defeine lackpme
embodiments, the stirpulat{'n%g in%IPdes increasi Rla(}elehfounts d’ncreasing white blood cell counts,
treatment is trichlor (%1 id.

increasing lymphocyie Solin s, ora c?c?r%%fﬁa?t%n erect” %rbciﬂ(r:] Some embodiments, the methods

further comprise the co- administration of a second active agent. In these embodiments, the second

active agent cdR098la hdma8ptsiefEnRgaitente db8osstERGvdSaiRalR ity T sdhRtéaforlfthe group

consisting of granyleexteiaelomesibratategsfactor, gramgesytenmbadierhdge eonysstigalating factor,
erythropoietin and erx;[ ropoiesis sti uéa}zil_nr% r?:7;l)t(e|n thro %pmetln |nt97rl ukln-g, arl derivatives

1 iR BB W Ler i digs BRRNHRRRY whether

thereof. [0008]The ma IR 58 y ma
for testing purposes & therapeanacpuspsesh n Bgene enssotinemtndineentamhmaldsteabamsn and, in

some embodimens, the ymandis, suffering, from hanaymagaw SHREFESSIoR: The DoBE JpRIOW

suppression can be the result of chemotherapy or radiation therapy. [0009]The teachings also provide
a method of prepdreRpis ektkting Tikoreover, in some embodiments, the roots can be from

Astragalus membranaceus plants that are about two years of age.

[0003] The compositions of the extracts can vary, and in some embodiments,
the extracts have a weight-average molecular weight of at least 100
kiloDaltons, have at least 80% by weight carbohydrate and not more than 2%
by weight protein, have an arabinose:galactose ratio ranging from about 4.0:1
to about 4.5:1, have a pH in aqueous solution ranging from about 4.5 to about

6.5, or any combination thereof.

[0004] The compositions comprising the extract can further comprise an agent
that stimulates hematopoiesis or be administered in combination with an
agent that stimulates hematopoiesis. In some embodiments, the agent can
be selected from the group consisting of granulocyte colony stimulating factor,
granulocyte macrophage colony stimulating factor, erythropoietin and
erythropoiesis stimulating protein, thrombopoietin, interleukin-3, and
derivatives thereof. In some embodiments, the composition can be in an
aqueous injectable formulation comprising a therapeutically effective amount

of the composition and an aqueous injectable excipient.



methods comprise isolating a crude extract from Astragalus membranaceus and mildly treating the
crude extract with an acid. The mildly treating includes applying the acid to the crude extract at a
concentratioMQ2AYIRG o about 0.05M to about 0.5M, at a temperature r&¢Jii$IPoMPeIN6Ut 15C to
25C, and for a time ranging from about 1 hour to about 24 hours. The temperature and time for
applying the acid are selected to obtain an arabinose:galactose ratio greater than about 3.5:1; from
about 5% to about 10% rhamnose; from about 15% to about 20% galactose; from about 10% to about
20% galacturofi€%Rlid; f1BriBeRMeRE e eSO IHGEGEBRIRES: Ay APRIRPSPHEARGINSReld is
substantially highesatibaraagitgldrohamtexdtacisof the Asitagitusfroamilianasesserastigedsssing a
second process that jncludes applying the a i(ﬂ1 the crude extract at a temperature and-fjme selected
o obtain an arabiRGRA BARoISH I GHIRLE (a3 BT AGH: JEh GAiRHloR A BLtidh about
10% glucose. In spairctastioltinsetitan thbeubditogelgelaistaiseacitdo aad. rédocedeavtini®ia dorange of

about 4.0:1 to abayihBboBRAEGE5 I AR A dinAY! B ip-APeUR 56l Ok BRKIANTE

therein. [0010]The teachings also provide a method of treating idiopathic thrombocytopenic purpura,

wherein the methGY88HABRE AT inMGighhdanPBgeiiR 2ritnedr tHeRaliPasideaabRthEfein to a

subject having idieplatutdhspaperineRfBeRLEBIRL AN SR SroRoaveNss toeadeid-miedidied
arabinogalactan protein comgo(?ﬁieorn i§ administered in combination with a second active agent. In

some embodimen?s??Web's?eaé'orrl] i agent can be selected from the group consisting of granulocyte

colony stimulatin% factor, granulocyte macrophage colony stimulating factor, e%{thropoietin and
|

erythropoiesis BlatingNsr&RarNingdRIBYIIS RISt ks ade aafthod Rieditid B0 AR, in some
embodiments, therephapsisitistitssyatehediseehimiraimanefasitieddtenipasiznatenhiseiegtiod

idiopathic thrombggcytopenic purpura in.a mammal by administering the medicament in a
therapeurically efuSiVe REt (60231 0ne 8P ST i & PR KD RIS, S reciate
that the concepts taughkixterdimto dnlditiorealeenbbdinertststtitasgouviatingeyohaiesliieraéasading of the

claims, the inventigag feciiedhy tri‘ﬁc?é%igﬂ% PR LRCUEER AT, BRlHocyte
DESCRIPTION OF THE FIGURES [0012]FIG. 1 shows the response of the pleslltelet evel’in BALB/c

mice to the high-yfSdnétRI@ fOBRIRIIeRIMRIRS ation of a sublethal dose of radiation, according to
some embodiments.
[0007] In some embodiments, the methods further comprise the co-

administration of a second active agent. In these embodiments, the second
active agent can be a hematopoietic agent. The second active agent may be
selected from the group consisting of granulocyte colony stimulating factor,
granulocyte macrophage colony stimulating factor, erythropoietin and
erythropoiesis stimulating protein, thrombopoietin, interleukin-3, and

derivatives thereof.

[0008] The mammal can be any mammal in which the compositions are
administered, whether for testing purposes or therapeutic purposes. In some
embodiments, the mammal is a human and, in some embodiments, the
human is suffering from bone marrow suppression. The bone marrow

suppression can be the result of chemotherapy or radiation therapy.

[0009] The teachings also provide a method of preparing the extracts. The
methods comprise isolating a crude extract from Astragalus membranaceus
and mildly treating the crude extract with an acid. The mildly treating includes

applying the acid to the crude extract at a concentration ranging from about



[0013]FIG. 2 shows that mitomycin induced thrombocytopenia 7 days after injection in BALB/c mice,
according to some embodiments. [0014]FIG. 3 shows the recovery of white blood cells in irradiated
BALB/c mic¥ aft@ilUeiitfidistration of the high-yield extract, according to somRCARBIER62 [0015]FIG.
4 shows rate of recovery of platelet count in an irradiated BALB/c mouse when the high-yield extract
and G-CSF are co-injected, according to some embodiments. [0016]FIG. 5 shows the rate of recovery
of white blood cell count in an irradiated BALB/c mouse when the high-yield extract and G-CSF are

co-injected, accorifgo'e GrRHEMBYaRiSHRMpSIAtHIE FENE N &P Qq‘chr%W 3I5th% Alcal trial in

Taiwan, in which tie @amtarvggﬁg fisrg raied asbavioaiobioni hdiopatmedhsaipbatytepenia
according to The Amercan S C'et¥he aCImatoIogI%‘f(ﬁﬁH dellnes DETAILED DESCRIPTION

[0018]The teachlngs prov%oep fetein general?y rela e p?('enpgpa Banbarl]r? GRS com%bsmons

comprising extrac@esftastragaibouhSrblrafiaceabout s¥nie ahsibddbienteninessxtfeasts akzovbe used for
stimulating hemat@@%%'%666929%%&9&%%%0%%'%Hﬂf'ﬁ‘@% %'ERHH%%‘ §hlcitRoticGcldNF-a,

IFN-y, GM-CSF, or G-CSF; stimulating the pro duction or action of white blood cells: stimulating the

immune and/or héfﬁﬁio%?ﬁéﬁé@y/%t@rﬁ ?‘éi rﬁ%u[hrﬂ%ﬁ@m@”ﬁeﬁtﬂﬁbﬂlﬁ'qeuﬁ%éﬂ%‘ WRiHdBytopenia,
anemia, or thrombesepaais. THﬂgr@ﬂram@qca@ bgielgedofforaaxagxpigctin @feamﬂ@g otsiehyans created by
exposure to cytotoxm e}%ents or radiation he.ther accidegtal or as %‘?‘”ﬁ ffltreatment
anaceus pro ey using a second process includes applying the

acid to the crude extract at a temperature and time selected to obtain an

arabinose:galactose ratio of less than 3.5:1, 20%-35% galactose, and less

than about 10% glucose. In some embodiments, the arabinose:galactose

ratio can reduced to within a range of about 4.0:1 to about 4.5:1, about 3.75:1

to about 4.5:1, about 3.8:1 to about 4.25:1, or any range therein.

[0010] The teachings also provide a method of treating idiopathic
thrombocytopenic purpura, wherein the method comprises administering an
effective amount of the extracts taught herein to a subject having idiopathic
thrombocytopenic purpura. In some embodiments, the acid-modified
arabinogalactan protein composition is administered in combination with a
second active agent. In some embodiments, the second active agent can be
selected from the group consisting of granulocyte colony stimulating factor,
granulocyte macrophage colony stimulating factor, erythropoietin and
erythropoiesis stimulating protein, thrombopoietin, interleukin-3, and
derivatives thereof. And, in some embodiments, the compositions can be
used in the manufacture of a medicament for treating idiopathic
thrombocytopenic purpura in a mammal by administering the medicament in a

therapeutically effective amount.

[0011]  One of skill reading the teachings that follow will appreciate that the
concepts can extend into additional embodiments that go well-beyond a literal
reading of the claims, the inventions recited by the claims, and the terms

recited in the claims.



program, where the conditions include, but are not limited to, hematopoietic cell damage, suppression,

or removal, as a result of bone marrow suppression or immune response. Symptoms can be

amelioratedW Qi ¢HE BEAtments provided herein, where the symptoms carPfAtRRRE086&Emple,

cachexia, emesis, and drug withdrawal symptoms. Examples of such extracts can be found, for

example, in U.S. Pat. No. 6,991,817 and W0200100682, each of which is hereby incorporated herein

in entirety b%_%eference. é%(%%_? The extracts stimulate hematopoietic activity and, thus, increase blood
S

cell product IEfHRER N&E%Hr%ﬂ%’ﬁ%%ase platelet count and are effective at treating

thrombocytopenia, a condition that is most commonly seen in patients undergoing cancer treatment.
There are numi@bid othelzalistw whtthemasponsp ohithehoaielelr| eyt inaB Atpiameietidortiees and viral

disorders. An exag)pie,afiandRyAMNR fisARdeL TR (BRE-RBEXSBIBRER d&l dipqiiess IV or
chronic hepatitis. The administration of drugs can also cause thrombocytopenia, where a platelet count
reduction can be SSEATIRNGACRRMBRBTELENBRNS the drug, or a result of the drug suppressing bone
marrow function. Anti-inflammatory medicines, cardiac medicines, antibiotics, have been identified as

a cause of thrdefbidlytogdfia 2Pheicativainchiiomy csu gidaseantbrianigecy spleria, ¢ateyausfter
thrombocytopeniain?&%ﬂ ﬁp@\gggiﬁmgg,nagmiﬁaq&iggﬁquéﬁgg%%@s. Immune system illnesses,

such as lupus and rheumatoid disease can also cause Thrombocytopenia. [0020]As such, the extracts
can be used in treafing thramhocytopepia, for example, whether created by an immu Isorder or a
bone marrow s[|§§§ff(lssi£r‘g]'h§e %}’g%@‘%aﬁ?%%"ﬁ% hé’@ﬁ%fﬁgﬁ% p?8 éﬂo'ﬁr%q'a}éﬁe%%zccells, as
well. The compositidres afi¢matmidsstiatenbetl eseihightyieldtechgntatopotstinantbinsome the

proliferation or maiyatign.ahegakaryocytes, and other white blood cells. The compositions and
methods described herein stimulate the production, proliferation, and maturation of platelets,

megakaryocyt d other white blood cells, as well as accelerate their recovery after thejr production
s e sumP R or ey a R B RIS I RTED SO i A A Eoaiton o
other therapy. Oneafsskilhveill bedtbighpyistdiatdrdot sod 8-S amnes @iiejaeteidvwangottiinteachings that

have been provided [9Q21]The extracts provided herein can assist in restoring the immune response
to infection or in immunosuppressive conditions, and protecting hepatic cells in hepatitis B. And, the

extracts could pe reasonably expected to stimulate the growth and activity of primitive hematopoietic
progenitors of ﬁqg1§irerﬁ§ué E@ o{ti'&erﬁ%ec&%sf \?8%8?,{% &R0 &5t S84 iR ifbroving the
efficacy of an ongomdiatedtrBAhBicograunse swhlerastheh drigbtyariap g xvacitramnd)titeCidlg apatent's

resistance to infeqH’ §etay géiégmmg% Q‘SM@@R@S@% érh@_(_a patient and thwarting infections that would

create a delay in administering treatments, or a reduction’in intensity of treatments. Preparation of an
extract of Astragalus memhbranaceus having an Ara:Gal ranié)_in from about 1.5:1 to about 3:1 and an

average moled¥at eight Farty ISt H IR RIBRLEISALTEE Sk 'BYIRhE T W UHed

extract") _ [0022]Ttpiattemtshiwgrdesii:a@mbdwaan lextiagt hreoiataditathidstitagatbsapiepdnianaceus
and purified. In some cBORIMARIAG AP AINOYERN A BIATIASHASITARS membranaceus

provide a good source of the compaosition. In"many embodiments, the roots can be from, for example,

A .membranaceus Bge. var. mongholicus (Bge.) Hsiao; A.membranaceus (Fisch.) Bge.; or, A.

membrana&%y&%ﬁ]%%@ﬁ\ﬁgﬂﬁolia or Shanxi province, Peoples' Republic of China.

[0018] The teachings provided herein generally relate to the preparation and

uses of compositions comprising extracts of Astragalus membranaceus. In
some embodiments, the extracts can be used for stimulating hematopoiesis in
myelosuppression; stimulating the production of IL-18, IL-6, TNF-a, IFN-y,
GM-CSF, or G-CSF; stimulating the production or action of white blood cells;
stimulating the immune and/or hematopoietic system of a mammal having
neutropenia, leukopenia, monocytopenia, anemia, or thrombocytopenia. The
extracts can be used, for example, in treating conditions created by exposure

to cytotoxic agents or radiation whether accidental or as part of a treatment
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[0023]The extract from the Astragalus membranaceus is typically derived from sterile processed
chipped or sectioned dried roots. The preparation includes trimming the dried roots, scrubbing them
with ultrafiltdYERPUNigfer, and cleaning them with a disinfecting solution, BGEH82009%638¢Ranol. The
roots are cut into thin slices and dried under sterile conditions to produce "drink chips," also referred to
herein as "clean chips.” The extract is comprised of an arabinogalactan protein and associated
polysaccharides that are isolated from the drink chips usin? a process that includes applying an

aqueous extractioR"e8ie8ht MARTREEIERTIEISNG d6ludeeBut 8621t dMitsIATRE B PREHTIF solvent

can be water and e¢ain efiieagdly inghpdessico; extrastablsuchsasnanaliali ofetadsalt M alkali metal
salt can include, for exam&!}er1 8otassium dih dros%fen hos%)hate or sodium E’h[égéfq %qn%fi sphate. The
pH or abou ?‘f‘)p

co-extractant can %ue?'[f[)ersexamprlér,né?uep gorr?c Rpra ion 3%). IW?(% 4aar?%'
[0025]The extractiteatvrelist iseyigeiddescine whakectipssionpiemse camipekadardonsadonds many

extraction cycles l&ggqgggg)léﬁggfg 5}%%{{ Qr\fqifﬁa‘ﬁamg é9ﬂ?tgﬁ1é¥pﬁ?érﬂb@é§§§éqewga§é&€ee

extraction cycles, each cycle lasting about ours and applying an extraction solvent having a

omperature of abeh RS0TCUNA G B EBISiRaHS. (RalNK 51394874 A NRRaRHPAAiial hot

agqueous salt waskagHaT asitth sthbfdbly Ao erateth @bth Snaistiriti b9 migeratides of about 100 C for
about 30 minutes. In some embodiments, all steps following the preparation of the drink chips are

conducted undgy, asepticrranditions BaNSIdeIEHSE AT SIRIG S URMER AREHESa8RE3 00261 The

extraction solvent is then concentrated, and this can be done undéer vacuum at a temperature ranging

from about 60 C t6&bBIRAKE N0 ABRIGH AL HEE R o o CTEapR PIakg )t e r@chips. The

concentration canzisefapesampishes tisorgbodiadiisation suabisenuliafikratisn vhnaohBO kiloDalton
molecular weight cut-off filter. 0927LT e extract is thep EPreci i{at from the concentrat(ﬁq extraction
Y tmen

solvent using a Io@%?nalwa%ﬂ & 10 8F%|?§n8?88%rbé,?or xamp e?rgtﬁéﬁorw [RE8hTe %mergodiments,
the ethanol can beadssdab tirersbhamoperdes dmpeeveaticGudf abootriose etisartsrat admbyiredom

temperature to crealg e praginitaie,IB SPE CRRMNMENRLPSPFASIRIAIOR IS AaRgPYfirst using a

lower concentration of about 35% ethanol in a first precipitation step, and then using a hi?her
concentration of afERtdBYs et hbYiRr=CoEeRvAMPratiisitalibh St MEialimeEAtERFRARer alkanol

used in the precipiations-eambab@epenia, where a platelet count reduction can be seen as an
adverse reaction to the drug, or a result of the drug suppressing bone marrow
function. Anti-inflammatory medicines, cardiac medicines, antibiotics, have
been identified as a cause of thrombocytopenia. Physical conditions, such as
an enlarged spleen, can cause thrombocytopenia, as the enlarged spleen
traps and destroys the platelets. Immune system illnesses, such as lupus and

rheumatoid disease can also cause Thrombocytopenia.

[0020] As such, the extracts can be used in treating thrombocytopenia, for
example, whether created by an immune disorder or a bone marrow
suppression. The extracts can be used to stimulate production of white blood
cells, as well. The compositions and methods described herein stimulate
hematopoiesis, and induce the proliferation or maturation of megakaryocytes,
and other white blood cells. The compositions and methods described herein
stimulate the production, proliferation, and maturation of platelets,
megakaryocytes, and other white blood cells, as well as accelerate their
recovery after their production has been suppressed or they have been

destroyed or removed from the circulation by a condition or other therapy.



from, for example, 20%-30%, 30%-40%, 40%-50%, 50%-60%, 60%-70%, 70%-80%, 80%-90%, or any
concentration therein. [0028]The alkanol washes can be repeated for further purification. The
precipitate, WPEREMFIB6Can be washed with more of the lower alkanol, whE(TA/{ARHSh may
include, for example, three washes with 95% ethanol. The precipitate is then suspended in water at a
concentration suitable for further processing such as, for example, about 18-20% weight/volume.
Reprecipitation by again adding a lower alkanol in the water can be used to remove additional
materials that are RBEvitEKYoBILEHRE 2ppEiFiatantheaneD rRkipRimsy 3ieh SNigHEILdientration
of the lower alkan@adiiadyghet enrcesdrapesvidiede lower alkanol can be, for example, 40-80%
ethanol, and in some embodiments 60-70% ethanol, to create a crude extract precipitate that contains

an arabinogalq@@y £r0t$ﬂé@;@§§@cig&qd&y%pgmarégﬁs.a[&qgtg}}l;hgegwgﬁgem@cwlﬁgissolved in

water and dried. Suitable drying processes can include any process known to one of skill that avoids
excessive heating'@piPEaRk i%)cllﬁ’t%?thP XalfipiBMRHRAS RDTRES VE caoRditififg 2ReeREGSHRY, critical
point drying, solvemgiihenanarpaiediBe. A todatpadtacoornbysedsparijssabeetbintwater or
aqueous solution, \4(vher|eln EEe crud?hextréact '{s t&o géu to.a sHitabIF con?entration.tfor ulyﬁ{iltration. In
some embodimen%s',r%'ea SUltabfe Concentration tor URFARITNALoN 1 about 206 1He crude exiract can
then be ultrafilteretaefurtakiree nevetmeiaiclectllar wdigreoveteribgs antiagducanthasssiurime of the
solution, wherein g%w%ﬂéltrm@n éﬁfﬁ?&?’ for eéﬁmBJ?go‘Fﬁ@ h@é@tﬁ&{qI%Q@é;%mmcgggwa%gvelght

cut-off. [0030]In some embodiments, the crude extract can appear as a white to off- white powder, or

light yellow powdeYRAtRSEIMNbIO Y MERBLHLRINEas ARIENTBORRIMALCH LnirfesiieRtidents, the

powder is soluble éfirmatginty iéneashaleis 20thagaabnil Bedewertishowsdaoreighitassuligpon drying
of less than about 15%, has endot%xin content ?f less tf}an about 065 U/mﬂ anpl, in son]ge
intensity o

embodiments, has an tgnaogo%ﬁ c'gnﬁenrpgfsl%es”sn%aﬁegbr%%? 8’.30[5@/%%. ohil
2010/077867PCTHe8R2009U068062 [0031]The crude extract can be further purified by ion-exchange
chromatography. The composition is re-dissolved in an aqueous solution and brought to a suitable
concentration for wigpdeaibanoftipieathné epAcratalRMAf RbeWd%ys TR iRpiEsAed gomposition is
then ultrafiltered to further re ight m me of the
solution. The 5 kiloDaltorFroteettarwe tratittatio ; ave
The retentate of the ultrafitcatioririsredited 20U tarcativabext ib@Hdeatulusnitheunirifish SP
Sepharose cation exchag)g@agpwmn equilibrated with 20 mM NaOAc buffer at pH 5.20. The eluate from
the cation exchange colamn is €luted through an anion exchange column, such as a Q Sepharose
anion exchang mn equilibrated with the same NaOAc huffer, [0032]The_eluate from the anion
exchange coluﬁgﬁ%ﬁay bﬁﬁ}i){ﬁgg '%ﬁréiﬁﬁﬂﬁ)ﬂ?eqﬂ‘gpﬂpaﬁé%%?d é?cf@ﬁa gf)fﬂeﬁé%{f?g U taught
herein; (2) concentratebrametdriedrd famfidbie trisdenexdérabbdivhécttscamnelbedspifds aiyantestdediate
suitable for prepargtign of the Uil §<UAGH AR L8] BIERANY NG YEPRERIgS of thenpurified

extract.

U e A

composition. In many embodiments, the roots can be from, for example, A
.membranaceus Bge. var. mongholicus (Bge.) Hsiao; A.membranaceus
(Fisch.) Bge.; or, A. membranaceus grown in Inner Mongolia or Shanxi

province, Peoples’ Republic of China.

[0023] The extract from the Astragalus membranaceus is typically derived
from sterile processed chipped or sectioned dried roots. The preparation
includes trimming the dried roots, scrubbing them with ultrafiltered (UF) water,
and cleaning them with a disinfecting solution, such as 70% ethanol. The
roots are cut into thin slices and dried under sterile conditions to produce
“‘drink chips,” also referred to herein as “clean chips.” The extract is

comprised of an arabinogalactan protein and associated polysaccharides that
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[0033]In the preparation of the purified extract, the crude extract may be microfiltered through a
suitable bacteriostatic filter, such as a 0.1 pm filter, and ultrafiltered to desalt the solution and again
reduce its V@RI 784iloDalton molecular weight cut-off ultrafiltration mBCEEG3EY/ U8 me
embodiments. The retentate from the ultrafiltration is concentrated, and the percent concentration can
be determined using a refractometer. In some embodiments, the retentate is concentrated to a
concentration of about 20- 26% at 50-60 C. The concentrated retentate is then precif))fi_tated with a

lower alkanol. In SYMSIRAISSUFREhIE el RIKLSIBOCAPIRC 8RR RAE thslUdesiaRR¥'d 8Bncentration

of about 80-90%. dieepscitiaiet oreyohe it heihyaskathemtare of ypieadtvgashocartCinclude three
washes of the precipitate with anhydrous ethanol. The precipitate is then dried to give the purified

extract. In somg@mpodimeniSHeHdrY 88 e BEIRIAIS: GHHASH b IR SARMAK, JBrguegd use of a
vacuum oven at a temperature of about 60-70 C. WO 2010/077867PCT/US2009/068062 [0034]In

order to decrease BHRHIBILEYR GaraisHeihrebRR4ctd b aliRli RS $AE pRECBSY dRe Haterials
can be blended atexampleMssesiaga linyie gxirpatiepHatecessodiuse AlRyIRdgedi pessshite. process

includes blending of the raw material bben ing of the "dripk chips”, blendin rﬁ_r{i rmediates in
the process, orafg%t%?l'ae%ﬁ(fia@rge%%p[ S%E?ﬁ)éa{:n mep(?s{i]ﬁo%oﬁp??ﬁgeﬁhorﬂi8?1(%’(@% éangbg%etermined
by gas-liquid chromatbgfapleytot.fjmethylsilyl derivatives of a methanolyzed composition extract using

standard analytical techniques known to one of skill. In some embodiments, the purified extract

contains Ara in@opsmounksargirg:fiem shosnib%s taghredt 16%habathio%ehpabrit 42%mabout 5% to
about 10%, about,10% to.about 1d5% or any range therein; Rha in a grpounﬁ than abqut 1% to
n 8E é:eng

; I
1.5%; GalA in an AHBTHT 16 f1h 3ba5t BeRYSATRCHRT SR PRRGRG RIS Ao mes5 B bout 796
Gal, about 3% to &boutEsoatsoud49pitalaogessincudey tiaegestticaeinopGiciesarashaynteranging

from about 70% tq-2haytR0Y JRERR0MHE 4R i, APEkBacker OBNBRPHAYING AR RS from

about 85% to about 90%, or any range therein. All percents are expressed as mol %. [0036]The

Ara:Gal ratio in th€f AR d @Xtract faRe®S PHHABEN S stherdriBotRiBsIalp evhstemWshiftents, the
Ara:Gal ration ranggsafiesn RRRdub. 5l RaB0ELdNAs In iNVRREUPD ./ Bt b teHabPYERAdGI @nY range

therein. [0037]The purified extract ha eight-average malecular weight ranging.from abgut 20
cioalions to a0 TR RISEAROAROT, LR AT oL SIEP R ETURE SRGR i about 25
kiIngItons to abostepd fdlhnl%ﬂ@@ freapaabioan 27tkéaDakaiss adectdrdhdidoDaltensseptioy range
therein. [0038]Moreye, HRa R THAH RGNS RARN LA AT ARG T 4ag8-ROOUt

[0026] The extraction solvent is then concentrated, and this can be done
under vacuum at a temperature ranging from about 60 °C to about 70 °C, to
achieve a concentration of about 1L per 1 kg of the drink chips. The
concentration can also be accomplished using ultrafiltration, such as

ultrafiltration with a 100 kiloDalton molecular weight cut-off filter.

[0027] The extract is then precipitated from the concentrated extraction
solvent using a lower alkanol. The lower alkanol can be, for example,
ethanol. In some embodiments, the ethanol can be added to the solvent to a
concentration of about 70% ethanol at about room temperature to create the
precipitate. In some embodiments, the precipitation is done by first using a
lower concentration of about 35% ethanol in a first precipitation step, and then
using a higher concentration of about 70% ethanol in a second precipitation

step. The concentrations of lower alkanol used in the precipitations can range
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2% by weight, a heavy metal content of less than about 10 ppm by weight, and a hydroxyproline
content of less than about 0.1%. In some embodiments, the hydroxyproline content is less than about
0.05%, lessWHAMEHBTBE703%, or any range therein. WO 2010/077867PCTROGAGAHDBEHE2
[0039]The purified extract is substantially free of endotoxins, having an endotoxin content of less than
1.0 EU/mg, as determined by Endospecy [Seikagaku Corporation, Tokyo, Japan]. In some
embodiments, the endotoxin content is less than 0.5 EU/mg, less than 0.3 EU/mg, or anéorange

therein. And, the PiRfiedOExFPRTRIGoRbIE 9 Rate? B 1adl3oMgmPIritie - a§er Bhueous

solution ranging frome.a®out 8B4®akg WrGoy fdeHtsNeherbodiments, the extract comprises an
arabinose:galactose ratio ranging from about 1.5:1 to about 3:1; from about 5% to about 15%

arabinose; lesggfag aboridl- 3l HaRMIARAES O aROUESAHQIaRP U HuPAlRAIRSRIIESS i@ about 4%

galacturonic acid; and, from about 70% to about 90% glucose. In these embodiments, the extract can

have a weight-avetEPiafe LIS FBRIRL FARgRRSRF AN PoTkIBDARIAYEH 2ltR'sWketDaltons, a
pH in aqueous sokitigpicangiashiremyaipeliide St alxatified, thfe Goashivatiath tihersobtiiegiaration of

an extract of Astragalus membranaceus having an Ara:Gal ranging from abaut 2:1.to abqut 4:1 and
2 average molechis HEGRIT Gt SR ot TOUR Batorg Vs A Wt acty
[0041]Generally spetidngaiosesairgtsafithssextam seaane lhighbouioldtakioweikgjbhitvohsrst. the

purified extracts, whereln JReiBXIAFIHBRVEIURIGN RNPERIAERIERHIRE WRIHS A Bbieashll0

kiloDaltons. Among other advantages, these exiracts have a lower volume. These higher molecular
weight extracts arEpreyriftiond), Halesialfyihdiem Raduaie e R arlhg $Pplfieat SaPacts,

wherein the eluate§ retijstatei®wakchangecebinsn e ciustelexi@etraikaaqurifies eigiact may be
used directly ("the urifietd tray ar i}s interr&edi tes") !%0942A 100|K rﬂﬁl%gw ryﬁei tcu(tj-off
ultrafiltration syste N&S&H 0 Brepgré)\ﬁ?é g i \R/agx[f Acthroh e urified extrad orif!
intermediates. Foiresamelenthedstents iy e attionobxttharepdecalunudeaxtvachppliedititectly to the
L00K molecular weight il uliralibrianisein B U slesialp ieeatiiatfibrecipiated,

optionally further washed, and dried, and each step can be accomplished using the methods

described aboYSOiggﬁhe pfﬁgaéral}gjenecgtrtga ri)sl,J rrig-ed‘?sgéf\rlggt'in water and dried. Suitable drying
processes can include any process known to one of skill that avoids
excessive heating and can include, for example, spray drying, vacuum drying,
freeze-drying, critical point drying, solvent exchange, and the like. The crude
extract can also be re-dissolved in water or aqueous solution, wherein the
crude extract is brought to a suitable concentration for ultrafiltration. In some
embodiments, the suitable concentration for ultrafiltration is about 2%. The
crude extract can then be ultrafiltered to further remove low molecular weight
materials and reduce the volume of the solution, wherein the ultrafiltration

system, for example, can have a 5 kiloDalton molecular weight cut-off.

[0030] In some embodiments, the crude extract can appear as a white to off-
white powder, or light yellow powder, and is soluble in water to at least about
100 mg/mL. In some embodiments, the powder is soluble in water to at least
about 200 mg/mL. The powder shows a weight loss upon drying of less than
about 15%, has an endotoxin content of less than about 0.5 EU/mg and, in

some embodiments, has an endotoxin content of less than about 0.3 EU/mg.
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[0043]In some embodiments, the high MW extract contains Ara in an amount ranging from about 45%
to about 75%, about 50% to about 75%, about 50% to about 65%, about 55% to about 60%, or any
range therelWWORAEII A Gmount ranging from about 2% to about 4%, abouPQUUBRANANBE R, or any
range therein; GalA in an amount ranging from about 4% to about 6%, from about 4% to about 5%, or
any range therein; Gal in an amount ranging from about 8% to about 25%, about 10% to about 20%,

about 12% to about 18%, or any range therein; Glc in an amount raanin from about 5% to about 25%,
from about 7%[893Hout EB%, fiotdeanBut a8ios $8hb &Gt 185N aRy" %ﬁfge B erdiR-RiFTRIEENtS are

expressed as moldroadkyEHpdy\rakeatsaippiitisie ibighdd¥dextractarmagesdusrsclmn anlito about
4:1. In some embodiments, the Ara:(Gal ration, ranges fro oyt 2:1.to.about 3.75:1, about 2.5:1 to
piwvgvier . Mt S S e S e e A e T X At
extract has a weigfft-avevhgi¥molébalaedissghtethatamgasdien tisatheo0 wirafitdtedstanfedhes

embodiments, the bigh MINExXIERS A5 AeNRIORLRYRIRSR MRlGSARWSII-2BBIRG S9mahout 100

kiloDaltons to about 350 kiloDaltons, In some embodiments, the molecular weight ranges from about

100 kiloDaltons to'&ot %@Q@I‘Wal%ﬂ§?é@6qu@ki%&ﬁngrﬁ‘ﬁEWGPZ?ISSF@WDQ%?@%OM 150

kiloDaltons to abogis@aD ddie Daltossd abpé 28R Kilabajtanhs tolebfubedS idleRedidnsruganyg range
therein. [0046]More?.ver, th(—;:1 hri%ré MW extract has an glg,hscontent of less than about ZO/t %aneight, a
a

heavy metal contehit of1E3S TR aB%IH% SH?n l:%? weight; %%*aaéoﬁ%‘%%i?/ﬁr% e Content that is greater

than about 0.2% aatjlihretedevsmBodiiveNaD Amigefieiratrpibb 200. 246 tel udie ftaTBite [N The high
MW extract is subsiantialix fisp AhaadaipinBaying Ra8H IRB RN Ahlesihal 3 BEU/M, as
determined by Endosgecy [Seikagaku Corporation, Tokyo, Japanl. In some embodiments, the
i Sepharose anion exchange column equilibrated with the same NaOAc buffer.
endotoxin 15
[0032] The eluate from the anion exchange column may be (1) used directly in

the preparation of other forms of the extract as taught herein; (2) concentrated

and dried to form the crude extract, which can be kept as an intermediate

suitable for preparation of the purified extract; or (3) used directly in the

preparation of the purified extract.

[0033] In the preparation of the purified extract, the crude extract may be
microfiltered through a suitable bacteriostatic filter, such as a 0.1 ym filter, and
ultrafiltered to desalt the solution and again reduce its volume. An 8
kiloDalton molecular weight cut-off ultrafiltration may be used, in some
embodiments. The retentate from the ultrafiltration is concentrated, and the
percent concentration can be determined using a refractometer. In some
embodiments, the retentate is concentrated to a concentration of about 20—
26% at 50-60 °C. The concentrated retentate is then precipitated with a
lower alkanol. In some embodiments, the lower alkanol can be ethanol that is
added to a concentration of about 80-90%. The precipitate may be further
washed, where a typical wash can include three washes of the precipitate with
anhydrous ethanol. The precipitate is then dried to give the purified extract.
In some embodiments, the drying of the precipitate can occur, for example,

through use of a vacuum oven at a temperature of about 60-70 °C.
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content is less than 0.5 EU/mg, less than 0.3 EU/mg, or any range therein. And, the purified extract is
soluble in water to at least 10 mg/ml and has a pH in aqueous solution ranging from about 4.5 to about
6.5. [0048] TW® R NTR6Extract contains about 95% carbohydrates, includiR§ THES2e1MB)6}ates that
glycosylate the protein core of the arabinogalactan protein, and about 5% proteins, where
hydroxyproline accounts for about 20% of the total amino acid content. Preparation of an extract of
Astragalus membranaceus having high yield, an Ara:Gal ranging from about 3.5:1 to about 5.0:1, and
an average mBi@ctlar WBiGHISh4? i€q5EaRS bairhecRateboR™s RBRAY e HFAGTeRPERREL
[0049]An acid-mofifiactiexipestdsdattghinatétalP abN ot éd at Groeiamvepstddag iththextracts of
this example are an mgrovementfor it least te reasan thatey prowide sybsiatally higher yield
forms of active extracts, /M Soma embodlments,nﬁwe |gﬁ-yléld extracts can be prepareci1 %smg,
generally, the prodeelrresratgiahaltngihe ofigreNinnéxerbes, aplandirigdifgtties imitdraestiaiesatment

described by this gxaapeJO A RHBGRRD NG -ASs isolating the crude extract and mildly treating

the crude extract with an acid, the mildly treating including applying the acid to the crude extract at a

concentration ranging fram about 0.05M to .about 0.5M, from about 0.01M to about 1.0M, from about
005 0 aboul DY or I SAGENRe TR b e (R AT RO AR BAts Kl fom
about 15 C to 25 Chaonhaiegrapine raftimmethydsity fdenvales dfhaunedhabolzed lrompsoditeatment can

be increased beyanad 05 JRAARE SRR GAUANRIE SR 6f IP g1eggoaRy Bpie action o

a preferred hydrolysis technique. The temperature and time for applying the acid are selected to obtain

the arabinose:gal&CbS8iFaeBIDf Ko ReriRdrextset sAntBIREABnH BRI RafaRdN S JMs the

galactose contentgifca @% kb% e abmash 28kauhsgltceancontent ababosed @edeoabaged 5%, and
the high yield. WQ,201Q/077867PCT/11S2009/068062 [0051]Theyyield is substantially higher than a
yield of an extract obfot %qﬁgfré%gllﬂ%u}ne B’rgrrla?@é/ursardg dtlggé 'Tjs%lxga a'uiffeEne Brr]é? %/Séntlﬁ%rf includes
applying the acid &bthe tPade &xafactals remperatud fess tinae sbledtddeo@dtairmaaramount

arabinose:galactos patio RLIESHINRAR %o R RN738 BARRIAESe AR dES AN Ao A9Pfyglucose.

The yield of the high-yield extract can be 3%-30% higher, 5%-25% higher, 10%-20% higher, 10%-15%
higher, 15%- 20%ARRHeR /oo asyvPRRh eSS fdARNtABIRHAT T3RIMgALTBIaRME d&reridrocess
produces arabinos@@al ATAsErGHOSHARINYSRMBOAEE%; ritibeutib b % aad-piaisp sich yields

that are higher than the yiel ined usin ther extract preparation prpcess taught herein that
produce extracts ?ﬁ%?v% “1%%0&:88? t(t)é]s%}':at% cﬁ‘@.éﬁ%?le@gr eftSbS hg%(f%q,%c?ﬁreatment is
selected to preserexppesgsdahanidéochains,

[0036] The Ara:Gal ratio in the purified extract ranges from about 1.5:1 to
about 3:1. In some embodiments, the Ara:Gal ration ranges from about 1.5:1

to about 1.75:1, from about 1.75:1 to about 3:1, or any range therein.

[0037] The purified extract has a weight-average molecular weight ranging
from about 20 kiloDaltons to about 60 kiloDaltons, In some embodiments, the
molecular weight ranges from about 25 kiloDaltons to about 40 kiloDaltons,

from about 27 kiloDaltons to about 35 kiloDaltons, or any range therein.

[0038] Moreover, the purified extract has an ash content of less than about
2% by weight, a heavy metal content of less than about 10 ppm by weight,
and a hydroxyproline content of less than about 0.1%. In some embodiments,
the hydroxyproline content is less than about 0.05%, less than about 0.03%,

or any range therein.
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for example, while ensuring sufficient hydrolysis to achieve the desired purification and high yield. In
some embodiments, the acid can comprise a mineral acid, an organic acid, or a combination thereof.In
some embo®ith&h¥0TR&6 brganic acid is a weak organic acid.In some emboBfridri20eHacse e
comprises trichloroacetic acid, hydrochloric acid, or a combination thereof. In some embodiments, the
acid comprises formic acid, acetic acid, citric acid, or a combination thereof. In some embodiments,
the acid comprises boric acid, phosphoric acid, hydroflugric acid, or a combination thereof. [0053]In

some embodinféMS] the Hffd REifsFegHaAH danSHeRiRRIADYr8ERIoPT SRAPIIRE rARYR9f @Pout 0.01M

to about 0.5M. In sadweimbodineentss thedyeeechl@iEartgaasbesuhativte tyoEHgedpiscy

combination, with pe '

nat 2EBIpHS, Rcldh huraforls acid Rudjofromicagid sylftric.acid. niig agig. or a
combination thereot. | S, the aci

. In"some embodimen n comprise an organic a%?dege%tgfgﬁ from the
group consisting afoieibiades teid, hinkeidmgidlesgalivadid’ sityolioaeidy tristgertisstnacid,
methansulfonic acighrifidosaareticreid henzrmmiiPWseris AnsLseabingliandhgiesf £ of skil

can readily select the appropriate concentrations and conditions. WO
2010/077867PCTIVaP¢RYIBESBELTTEBAINT FOMPBA ddiiR AR 4hE-Bcid concentration can be about
1.0M or lower, about 0.5M or lower, about 0.3M or lower, about 0.2M or lower, about 0.1M or lower,

about 0.05M ofdoddr, alboomeldmopibmentarthryerdrag tenpiisds sonacabmbeetipaguiosthe acid
concentration can,taRae; QM ahokt Q19 801 G5 feom ABRHLBEM s9ahpuiBtMsizom about

0.2M to about 0.3M, or any range therein. In some embodiments, the reaction time can range from 0.5

hrs to about 10 hr@"3RMRR0GEE HraB A5eut & Mm% floRmAaBset T BPavodt ir<abRith Akout 2 hrs to
about 5 hrs, from ghridtedersdesabtieut 3tust avaa g thered; [R5l higbutigiduexisact can

then be further puggggt%%] épuecose. In these embodiments, the extract can have a weight-
average molecular weight ranging from about 20 kiloDaltons to about 60
kiloDaltons, a pH in agueous solution ranging from about 4.5 to about 6.5, or

a combination thereof.

Preparation of an extract of Astragalus membranaceus having an Ara:Gal

ranging from about 2:1 to about 4:1 and an average molecular weight
that is greater than about 100K Daltons (“the high MW extract”)

[0041]  Generally speaking the extracts of this example are higher molecular
weight forms of the purified extracts, wherein the extracts have weight
average molecular weights of at least 100 kiloDaltons. Among other
advantages, these extracts have a lower volume. These higher molecular
weight extracts are prepared using, generally, the procedures for preparing
the purified extracts, wherein the eluate from the anion exchange column, the
crude extract, or the purified extract may be used directly (“the purified extract

or its intermediates”).

[0042] A 100K molecular weight cut-off ultrafiltration system is used to prepare
the high MW extract from the purified extract or its intermediates. For
example, the eluate from the anion exchange column can be applied directly
to the 100K molecular weight cut-off ultrafiltration system, and the retentate is

concentrated, precipitated, optionally further washed, and dried, and each
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ultrafiltration and ion-exchange procedures described above. The further purification removing more
salts and low molecular weight materials, as well as reducing the volume of the solution. [0056]In
some embo®itheh& 0T high-yield extract contains Ara in an amount rangif &S ¢9EBBE% to about
65%, about 50% to about 65%, about 50% to about 60%, about 40% to about 60%, or any range
therein; Rha in an amount ranging from about 5% to about 10%, about 5% to about 8%, about 6% to
about 9%, or any range therein; GalA in an amount ranging from about 10% to about 20%, from about
10% to about 189518HotR™ 295 1§ HOGRIEESS IS RRgEIBRYR; BRaGroed aRR8YRL fAndiRg from
about 15% to aboptethitatish@itde putitiedextra®, about 18% to about 21%, or any range therein;
Glc in an amount of less than about 10%, from about 1% to about 8%, from about 2% to about 6%, or

any range thergipa 4l PereSBIR LR BYRIERTRY ARMRITAMIPEIHNS ARl ianhrbigh vield

extract is greater than about 3.5:1. In some embodiments, the Ara:Gal ratio ranges from about 3.5:1 to

about 4.5:1, abouf8A% & aBRRAME 42 QHERLLY! 1 Breasiiots A0 48 REOYE e AR 27 or any
range therein. [00&S Hihw higheyiedd sxtesihas abayeioshayeiagaymelegeisnsighRizainsgreater than

100 kiloDaltons. In some embodiments, the g?e ulgr weights range.from about 100 kiloDaltons to
about 350 koDl G A BOSAHHIE T b v PRl At 100 klabattons

to about SOQ kiloDahgesthebeot mﬂ_sﬂkiroalmnsuotabogm?fs_dm@ambﬁ% ab@hom@%ildmnons to
about 250 kiloDaltgfs, @A Z0 (aRRIGNSD Ahet AERIOBAANSY ArAn(aaaE AcHB

[0059]Moreover, the high-yield extract has an ash content of less than about 2% by weight, a heavy

metal content of IO ETRloaP2 Bpre PR JIRealtaaR PNidAOXgpABRYE EoTdp@PRItd R8s than
about 1.0%. [006QJT heyhighqgriatdexitraGidseaR ARty Areenef PHRaiosins and e 25%,

from about 7% to about 20%, from about 10% to about 15%, or any range

therein. All percents are expressed as mol %.

[0044] The Ara:Gal ratio in the high MW extract ranges from about 2:1 to
about 4:1. In some embodiments, the Ara:Gal ration ranges from about 2:1 to
about 3.75:1, about 2.5:1 to about 3.5:1, about 2.5:1 to about 3:1, about 3:1 to

about 4:1, or any range therein.

[0045] The high MW extract has a weight-average molecular weight that is
greater than 100 kiloDaltons. In some embodiments, the high MW extract has
a weight-average molecular weight ranging from about 100 kiloDaltons to
about 350 kiloDaltons, In some embodiments, the molecular weight ranges
from about 100 kiloDaltons to about 300 kiloDaltons, about 125 kiloDaltons to
about 275 kiloDaltons, about 150 kiloDaltons to about 250 kiloDaltons, about

200 kiloDaltons to about 275 kiloDaltons, or any range therein.

[0046] Moreover, the high MW extract has an ash content of less than about
2% by weight, a heavy metal content of less than about 20 ppm by weight,
and a hydroxyproline content that is greater than about 0.2% and, in some

embodiments, ranges from about 0.2% to about 0.3%.

[0047] The high MW extract is substantially free of endotoxins, having an
endotoxin content of less than 1.0 EU/mg, as determined by Endospecy
[Seikagaku Corporation, Tokyo, Japan]. In some embodiments, the endotoxin
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endotoxin content of less than 1.0 EU/mg, as determined by Endospecy [Seikagaku Corporation,
Tokyo, Japan]. In some embodiments, the endotoxin content is less than 0.5 EU/mg, less than 0.3
EU/mg, or 2N ag87#érein. And, the purified extract is soluble in water to R TéaS09906fahl and has
a pH in aqueous solution ranging from about 4.5 to about 6.5. [0061]Glycans can comprise about 80%
of an extract, with proteins, and possibly trace amounts of lipids, in the remainder. In some
embodiments, the portion of the extract having a peak molecular weight of about 350 kiloDaltons,

relative to pullularPSERRY, R e e Hie IR S mEied iR WeH RS Mie R EPERIGHF B the extract

having a peak moletdil@ieveigifieofexpamidralabloimbatdr 1o kiltdasttaosgpieardtadbe praller
molecular weights. The weight-ayerage molecular weight of th rtian having the larger molecular
weights can be aﬁB&%B%%SB@Y{%%S% 5y ﬂwefgoprgr |o%uggv5lor{8 ﬁ%ép lé{nggf:']er molecular weights can be
about 120 kiloDaltons. The polydispersity can range, for example, from about 1 to about 5, from about

1.5 to about 3.E)UChny Hify8ighelll quiRs roRtIRE ahbdirne sy diatast BstHEan
arabinose:galactoggrbatigdreraéahthaylyabophid thé; frotsinbotd 5Mhto abbiolaactaamese; from about

15% to about 20% galactose: from about 10% t a§;out20°o alacturonic acid; %fo bout 10% to
about 18% glucos GHOHER GBI RS SRR INS Saaril R Bo 0% R B ove in the

preparation of thetetaraotmagithexitentd to achieve the same or similar 19 result. In some
embodiments, sequential ion-exchange chromatography steps can be used. In some embodiments,
the ion-exchange prsparatioaraphy srrabediong-iyahatebrmbraneicdsing it saine ieldsistlar
ion-exchange resins. The use (?f sepa ion ang _;flt{on r%si _qnab replaced ith the use of

!

ion-exchange purificatiomo&ty aghidhetis godaterithde q 5 domg Lidferkia
acid treatment, and the :i?é%:g%égt,ﬁ]olecular weight cut-off size in the ultrafiltration membranes can
vary. [0064]The compositions comprising any of the extract taught herein can further comprise an

agent that stimul hematopoiesis.or be administered in ination i gent that stimulates
nematopoicsi TG me A BUBERE 2 UGB A EE DeIQm ot OBl coRSHHd o
granulocyte cqlor_lymhhiu@,t_iﬂgafaxttgd@ralﬁutﬂsyeegmr@m_omﬂeage _tmmnyestimm_émingtfmm,thythropoietin
and erYthropo'es'%%HHH'ﬁ{é[?gh%%%biH%VQUEE‘PM|SH‘S§‘.+15.B€F%J‘“B)?’&'§‘%rﬁ@%ﬂ&&%%ﬁﬁé@@eﬂi- In some
embodiments, the composition can be in an aqueous injectable formulation comprising a

therapeutically efféefrRRRadHNerthci@RigBiiRid exErsis s90d5 B RReceshis iBYcigrdsfallses and
Methods of AdminisérglissbHPESFO P repaRRSHeNsFRMII QLR tieianautihgnaiompaiylactic effect

treatment described by this example.

[0050] The process includes isolating the crude extract and mildly treating the
crude extract with an acid, the mildly treating including applying the acid to the
crude extract at a concentration ranging from about 0.05M to about 0.5M,
from about 0.01M to about 1.0M, from about 0.05M to about 0.1M, or any
range therein. The process uses a treatment temperature ranging from about
15 °C to 25 °C and a treatment time ranging from about 1 hour to about 24
hours. Treatment can be increased beyond 24 hours, in some embodiments,
to the length of time necessary for the action of a preferred hydrolysis
technique. The temperature and time for applying the acid are selected to
obtain the arabinose:galactose ratio of greater than 3.5:1, and other
compositional features, such as the galactose content of about 15% to about
20%, the glucose content of about 10% to about 15%, and the high yield.
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in the treatment of a disease, or ameliorization of one or more symptoms of a disease in a subject. The
term "subject” and "patient" are used interchangeably and refer to an animal such as a mammal
including, b¥Y@301ité¥ 1o, non-primates such as, for example, a cow, pig, Hor4&2883/0682rat and
mouse; and primates such as, for example, a monkey or a human. [0066]The compositions provided
herein can be administered for a variety of therapies described herein including, for example, the
stimulation of hematopoiesis; inducing the proliferation or maturation of megakaryocytes; stimulating

the production [BPR1-betae11Yi6!9r G- SuRsiantial-Jughata RefM-ac Big!do 0 a8 eXEaeh ARG the
production or actigixpbydiite blern eeliscasutropbisdtigsibio g ngibiepe P deskansniac napzocytopenia,

anemia, or thrombocylonenia, The eomposiions mav.alse,assisiin accelsrpfing. regavery fom
exposure to cytotoxiC agents or radiation, including accidental or non-therapeutic exposure, as well as
therapeutic exposobtai[De673Takinesegirigstpsevidtial hbteas dhanidchutied rexhbdasfiatiordating the

hematopoietic sysiam 68 MamBal THEJAUBLLOMRISRIPMININRINGIR tBRymaTaban effective

amount of the composition comprising th(()e extracts talé[ght fgerejn. In someé erpbodlments, ghe
stimulating includesimYéaditg Pratsieteduorierd A8 riOBRS od Ré Rantighseresttig
lymphocyte countgpes RigasnPITBE B0 thengabr(AGHinrsagectiesrdiadimantsghganetxedstionther

comprise the co- administration of a sectgmd active agent. In these emquime e;Eond active
roduces [ {{0)

. nis :
agent can be a heprrrl%(fgﬁsoigtic agent.af%éns%sceoﬂ%%% Ve a[até%? rﬁ%@gg}g se erEteaé) gr@m%t%é group
consisting of granatmeytté foloapdiptaiatingficiie)dy dhalcogaiglaerdpaagdbecyletly shtaingsting factor,
erythropoietin and giyhrpROisRIs SURRING-BRaEib N ERBRIROIghinteEleHim3: andlrilvatives
thereof. [0069]In many embodiments, the mammal can be any mammal in which the compositions are

administered, wheéiKER G5 he¥iihan AFRiuBess IR paR fiRtiduPpBsed. An'&¥ e embodiments, the

mammal is a human and, in some embodiments, the human is suffering from bone marrow
suppression. T@%Hgne rberovilds gutdssitmersdrishsstbeteddolpofssreenpohaamharndadibaios,therapy.

[0070]The teachinlg§ aé%%%%‘{‘%rﬁ\é“%ﬁ&ﬁi% tﬂﬁﬁﬁ&@&ﬁ‘%@%i%is to achieve the desired
purification and high yield. In some embodiments, the acid can comprise a
mineral acid, an organic acid, or a combination thereof. In some
embodiments, the organic acid is a weak organic acid. In some
embodiments, the acid comprises trichloroacetic acid, hydrochloric acid, or a
combination thereof. In some embodiments, the acid comprises formic acid,
acetic acid, citric acid, or a combination thereof. In some embodiments, the
acid comprises boric acid, phosphoric acid, hydrofluoric acid, or a combination

thereof.

[0053] In some embodiments, the mild acid treatment can include hydrochloric
acid in the range of about 0.01M to about 0.5M. In some embodiments, the
hydrochloric acid can be substituted, or used in combination, with perchloric
acid, hydroiodic acid, hydrobromic acid, sulfuric acid, nitric acid, or a
combination thereof. In some embodiments, the acid can comprise an
organic acid selected from the group consisting of dichloracetic acid, maleic
acid, oxalic acid, salicyclic acid, trichloracetic acid, methansulfonic acid,
trifluoroacetic acid, benzensulfonic acid, or a combination thereof. One of skill

can readily select the appropriate concentrations and conditions.
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thrombocytopenic purpura, wherein the method comprises administering an effective amount of the
extracts taught herein to a subject having idiopathic thrombocytopenic purpura. In some embodiments,
the acid-mo¥ifled¥eb¥fdgalactan protein composition is administered in cAaBINaEH/P68AA second
active agent. In some embodiments, the second active agent can be selected from the group
consisting of granulocyte colony stimulating factor, granulocyte macrophage colony stimulating factor,
erythropoietin and erythropoiesis stimulating protein, thrombopoietin, interleukin-3, and derivatives

thereof. [0071]iPR8tacHmGOBR FRERAR P AHE QPG PGB R ABRIY thd¥xfacts in an

amount that therajsusic anslio0BRIpbY|a6ke, iabbet U Ske ritaowt e aibtentoP M diskass, abdlar
amelioration of sy ms pf disease. he amount of e sed in the compositions can vary
ctording to factorb A A e aH e o e QA & BRI gmene
may be adjusted ttt\@r@u'i_m_ije aoum@rapmﬂﬂirr@sﬁmr’t_b_e.ani@menﬁmiomiaa@nm@wtngy be
administered; sevgraldiyides H0SH9 MBmRE 8GRI esbOYEH UMeHIIR 4056t B2XIRe BERRertionally

reduced or increased; or any combination thereof, as indicated by the exigencies of the therapeutic

situation and factdtS¥h RUrPBHe REKiNBIaTe alf 8% BEPRAEDERS: JBRd§8SHALdEMRaSPRary with the
severity of the condiigfiorh® @lrratedb Rasapersctivneassuay hetadiustadover fiowe aseerding to the
individual need and e prgfessipal lndament ebthe hetson pdminsiering, or sunervising he
administration of the compositions, dnd the dosage ranges set forth herein are’exemplary only and do
not limit the dosadgkhtsngeenbiaang@ytihergslected by medical practitioners. [0073]The terms
‘administration” or "administering"” refer to a method of incorporating a composition into the cells or

tissues of a sufjesbleithgnhin \Hih sy Vivaricdiagnos@epresentidreal, opamelioraéthag sieptom of a
disease. In one exuq,[rp ||I?

compound can be administered to,a subject in vivo parenterglly. In another
example, a compoun cgdr?'l B (Eﬁli'rﬂgfg?(rh%gfs%)jg%g%r)?%o?ﬁﬁﬁﬂ%(ihaeg%ﬁipoﬁrﬁ% 1;fv‘\:(}lfﬂ%rell tissue
from the subject epwilicatmpreposeythairmcaitke abdtlare motdomive v ghbssmts falsdeemeihing utility
and efficacy of a Cégpggg&p@t%{%mmg SORPLLINEHds incorporated in the subject in combination with

one or active agents, the terms "administration” or "administering” can include sequential or concurrent
incorporation of ompound with the, other agents such as, for example, any agent descrjbed above.
A pharmaceut B mp RO FRETAUERI L ARt Ae SR AU FRe il route of
administration. Exeamgiles fodmo ates.ibBathrimaaitdsdiclabey il Gréorandim iédetcalpared8tal such as,
for example, intrayengys, inigadermials iatiamyssplar 889, SucHianeas INgednn:Rralinkalation;

intranasal; transdermal; transmucosal; and rectal administration. {0074]An "effective amount" of a

compound of the ASKHROREANETG5:@R6 ez trilfeab e rEhbufbaN) effedtivabamidiint abeut
prophylactic?lIyd(?f@,{;tiyegA@mh@lg%, Bﬂléﬁilfﬁéi}(ffb&ﬁ@élﬂﬁ M@iﬁ%h%%@mwﬁ@i%ﬁfr@mfﬁwﬁﬁes the .
symptoms of a disease. A 'the tica ective amount” re to an amount that | ctive at the
dosages and perif&%ﬁ’oﬂiﬂ?g #e%%%ﬁ?%%’&%i@g Eoeéhgﬁ{tﬁg{/gfp%tﬂﬁfétr %It{]%r% ?Hgﬁ?j}@b refer to
an amount of a_cti\mf aoymaogadhpreic_in@abhp@manmmﬂﬁiaagm@emnhabedjtiﬁ%rty_hbxbugwoor medicinal
response in a “335805}’%'@%‘t&%@&@i%%ﬁ%&ﬁt%}éttg%B‘J&W/&h&fde}éﬁt%l{qa%’ 'ﬁw’é’réﬂ?qr‘ﬁ‘g%" doctor or

other clinician that may be part of a treatment plan leading to a desire ect.’In some embodiments,

the therapeutically'effe @neuatiuassriapmabatbolfecadnimzpstdd it Ehahoviditos iREeRoe result in

amelioration of ongopidHHELS BRI BRI hgESBEIRINPIRN paHeshef Hhe ebrassemank .disorder, or
regression of a disorder. In one example, treatment of an inflammatory disorder or an autoimmune

disorder ch ized by,infl icall ' f h
alricc))rurir;‘ ;;ﬁ rﬁa%ﬁimczré% rﬁ@'&%'?&n&‘ M“ﬁﬁéprﬁggéﬁaé@ﬁi eéﬁ“r‘r%t&Y‘?saHFéf’é‘{éﬁ Rﬁ%ﬁ?%&tﬁgﬁ.mt €

at provides a me le Tesponse of at least 5%, at [€ast 10%, at
least 15%, at leastReIMetaERadmentst tbastrnGAlAtabaden99s, HEmApAos. aifl I dastmsy at least

50%, at least 55%y gt1eapbf0% oat RAabeala. sHleapbiD¥os at teash . At Mpask 8076: Atdeast 85%,
at least 90%, at least 95%, or at least 100% of a desired action of the composition. The term "treating"

refers to the admiﬂ@?@ﬁﬁéané’ro"?‘rmé?é‘fﬂﬁépgﬁ%'ﬂtic or prophylactic agents taught herein. [0075]A
"prophylactically effective amount” refers to an amount that is effective at the dosages and periods of
time necessaryd@8thieVida biskirggld extract has a weight-average molecular weight that is

greater than 100 kiloDaltons. In some embodiments, the molecular weights

range from about 100 kiloDaltons to about 350 kiloDaltons, In some
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prophylactic result such as, preventing or inhibiting the severity of a paletelet or white blood cell count
drop, or reducing the nadir of the drop. Typically, a prophylactic dose is used in a subject prior to the
onset of a d¥O20/87746An early stage of the onset of a disease, to prevenPETHRBPBG8EL20f the
disease or symptoms of the disease. A prophylactically effective amount may be less than, greater
than, or equal to a therapeutically effective amount. [0076]In some embodiments, the administration
can be oral.In other embodiments, the administration can be subcutaneous injection. In other

embodiments, theSThAMHBERSorRaMAEHHIZL IHRIBRL RO TRMPAUUEMRAsKIBRR 988 eBus buffer.
In another embodineot,30e ktDuliskiatiabotan Ackid®alwels idiaing ag@Zstikdod atees! sragthetic such

as lignocaine to egs disomior 8 Uie sito4f iieclan.In Aer spperimsfis. e adminisations may
be parenteral to obtain, Tor example, ease and uniformity’ o SdnHIStraton. e compounds can
be administered irkidddaltpnsnirsamheangediiemiage unit" refers to discrete, predetermined quantities of

a compound that can be administered as unitary dosages to a subject. A predetermined quantity of

active compoumbsan bevssiesiet e Hghigrrl dadisrt hasrapeisicotiesitasidantignagiioiristered
with a pharmaceutjg I{x(acce able carrier. The predetermined quantity ineach unit dosage can
depend on factorsatél n‘é‘ﬁ%‘&@?’b%?‘g,%v}%? ?}r%tg%nigp {a frtTweéS’ %ﬁ?qﬂeagagj}a%ﬁzﬂg%%%f“{ﬁ' gé%tive
compound and the@mheiowuitioxieralpeutcridfaidhil Isdesshikaeabanti(f4he limitations inherent in the
art of creating and administering such dosage units. [0078]A 'pharmaceutically acceptable carrier” is a

dirlluent, adjuva[laliowpipielng?qmgamﬁimvamlaﬂdﬁi@ Qﬂ@ﬁ@ﬁ}l@g?iﬁ?&i%ﬁ}mﬁiﬂ@-h%\ﬂf\@fi%his )
pharmaceutically acceptable after approval iy a state or federal regulatory agency or listing in the U.S.
P harmacopeial COMBRAR SPOIRR SETBraIN Aooc e T 28 P o OB The
phar_maceutigal cd&@iksg?akhud?@mwyaﬁnd,drbbylgsilapgliﬂally eompgﬂm@@ommstrwmwxdmed_ia,
Coatngs, arbactRIRIARIARLIAA! BeTEE 0! M BSEURIGRUID AOR A e Tke.

Examples of pharmaceutical carriers include, but are not limited to, sterile liquids, such as water, oils
and lipids such as™fsh &xariides fdaes i REUWIRI IgINERpidsatirask 1t engmbansshasiade] but are not

limited to, those dgyiygaels0ssBRItiOlEHRgRIYTAGH WBdetahietenbuthglic origin such as, for example,
peanut oil, soybean oil, mineral oil, sesame oil, and the like. Water can be a preferred carrier for

iiravenous admRsalen, SRR NIRRFEIUELS AR BPe ATk abice gl Aol analso be

iquid carriers, particularly for injectable solutions. [0080]Suitable pharmaceutical excipients include,

but are not limitedP@ssibly trace amounts of lipids, in the remainder. In some embodiments, the
portion of the extract having a peak molecular weight of about 350
kiloDaltons, relative to pullulan sizing, represents the larger molecular
weights, whereas the portion of the extract having a peak molecular weight of
approximately of about 75 kiloDaltons represents the smaller molecular
weights. The weight-average molecular weight of the portion having the
larger molecular weights can be about 260 kiloDaltons and the portion having
the smaller molecular weights can be about 120 kiloDaltons. The
polydispersity can range, for example, from about 1 to about 5, from about 1.5

to about 3.5, or any range therein.

[0062] In some embodiments, the extract comprises an arabinose:galactose
ratio greater than about 3.5:1; from about 5% to about 10% rhamnose; from
about 15% to about 20% galactose; from about 10% to about 20%

galacturonic acid; and, from about 10% to about 15% glucose.

[0063] One of skill will appreciate that the order of the steps provided above in
the preparation of the extracts may be altered to achieve the same or similar
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starch, sugars, inert polymers, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, wateYWetHdp8I 786t the like. The composition can also contain minoP&HETA8ISIRASRiINg
agents, emulsifying agents, pH buffering agents, or a combination thereof. The compositions can take
the form of solutions, suspensions, emulsion, tablets, pills, capsules, powders, sustained-release
formulations and the like. Oral formulations can include standard carriers such as, for example,
pharmaceutical gr&des mafinifoMR cRRROUMRTS mEREiRh 0853802098 LF eRRRERRMcellulose,
magnesium carbostajss eatlisbaidise. SFeedvhertmbodivnéresingtionsRiramgacenitiamtdgrapaes.
Supplementary actiye gampounds gan.also he incornaraied nio the compglions. lgatlin some
embodiments, the Carrier 1S suitable for paren?erzﬁ administration. h other embocﬂments, te carrier
can be suitable fordainaverigsiobgrriaciednionandisatiti resibineamberepi cashvitiiztizgion. In
other embodimenissdiyt PAIMBES WHEAARRPBIIP AR DRSO iSRRRRTTHABHICANY

acceptable salts. [0082]Pharmaceutical formulations for parenteral administration may include

liposomes. LiposotABE H1BRISIIas tHrc dRRreRPDERIBIEHIGR QN FER @55 R R RIRUSARNISeful for
hydrophobic drugs, Rependirggniminiauigabstaklivr aiftbe therapauticide agathengdiienahstrategies
for protein stabilzationmay be. splpyeds Erhsrmere, one may administer the drug 1 & fargeted

rug delivery system such as, for examplé”in a’liposome coatéd with target-specific antivody. The
liposomes will bindatythe target protein and be taken up selectively by the cell expressing the target
protein. [0083]Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture afgbetqragehEhecapopriBioNcoatphsingramaisdias asphdiomughereenisisdh liposome,
or other ordered s rut%ture suitable for a hitg{% dtrug coneen ration. In.some ?hmb%dime?ts iihe carrier can
be a solvent or disBrers%(ﬁ‘or%ngaﬁ%?Pn@ﬂjeé}ng,am? Aot fivted rpoe} \%Paqgrs,'%t%ra %Ff' amp')r(])'@(?f% &h as for
example, glycerol cprappksive glyitbl, kouiagoiyethyle rsdimiyieddsaritbthattiReieaisd, cdmbswatiens thereof.
The proper fIuidityemgm’g]tatiﬁlgdaj&egtv%réﬂtyb%f ‘Q’ébé%_t%ﬂcrfr% fﬂ{ee)iﬂmmecliﬁgi‘&i qgting such

as lecithin, maintaining a required patrticle size in dispersions, and using surfactants. [0084]In some

embodiments, isofSARVIRGHs €QlPMe (B4R adafiprex AR OsYigar S #BRRIGER0ISAURAinclude, but
are not limited to, saaumimgSFERte!, odrotiRlpaiatrcosminatigRoisessy; anehsedivgn priasiae.
Sustained absorptjon characteristics can be_introduced ipto the compagsitions by including, agents that
deiny absorption ST LSRR e O = h o8 SR SRt ST B BB rere
Carriers_cqn be udke twpyuteitivactias cbam'pgmrmcg;]ggajxsstnjaptdbielg‘aseumﬁdrsuxdmpaisiggsanclude, but
are not limited to, gantigliogisioase IUnulaions i inlaps nebisigeRcapsuiRiehielivey
systems.Biodegradable and biocompatible polymers can be used such as, for example, ethylene vinyl
acetate, polyanhy8i€ie€nsolyglycolic acid, collagen, polyorthoesters, polylactic acid, polycaprolactone,

polyglycolic copolymer (PLG), and the like. Such formulations can generally be prepared using
methods known tdJsre afdhkilethdtie afrfdministration

[0065] The compositions can provide a therapeutic and/or prophylactic effect
in the treatment of a disease, or ameliorization of one or more symptoms of a
disease in a subject. The term “subject” and “patient” are used
interchangeably and refer to an animal such as a mammal including, but not
limited to, non-primates such as, for example, a cow, pig, horse, cat, dog, rat

and mouse; and primates such as, for example, a monkey or a human.

[0066] The compositions provided herein can be administered for a variety of
therapies described herein including, for example, the stimulation of
hematopoiesis; inducing the proliferation or maturation of megakaryocytes;

stimulating the production of IL-1-beta, IL-6, TNF-alpha., IFN-gamma, GM-
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[0085]The compounds may be administered as suspensions such as, for example, oily suspensions
for injection. Lipophilic solvents or vehicles include, but are not limited to, fatty oils such as, for
example, se¥Q3R1017 SBaTthetic fatty acid esters, such as ethyl oleate or trigREEN§2L 46803 0somes.
Suspensions that can be used for injection may also contain substances that increase the viscosity of
the suspension such as, for example, sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally,
a suspension may_contain stabilizers or agents that increase the solubility of the compounds and allow
for preparation of ﬁraﬁiy%oﬁégr%été%@ﬁ?{ﬂﬂﬁhﬁ)@%‘iwm ghﬁ?ﬂﬁm@gt,"‘@@?em@%&%ﬁectable
solution can be prapatregHil incostacating aopeiftestiveuropamid 0heshaclivp esmpanshia, assolvent with
any one or any combingion,of dasived addiionalingredients descrifad above, flterind and then
sterilizing the solution. In SAOher &m odlmerﬁ)t, dlspersio Scanbe prepare %y mgorpora%mg an active
compound into a $tenilecyphisieecontyiioioyia dagdssionrasieliom irelugingoaecisleatdl oormbpination of
desired additionalingredieftsdessiired aheyesIfRIS pandsisspde prepared for use in sterile and

injectable solutions by vacuum drying, freeze-drying, or a combination thereof, to yield a powder that
can be compri the_gctive ingredient and any desired.additional ingredients. Moreover, the
acitional ngr SNl cal Bl T OS R El SB A B TR ST I tner
embodiment, the éemsiopgtibes ystarareichimeomtnhafive widthodecommiisesaaldiitioistédognicounds that
enhance the solulyfityof the Sdrackd0RR/ EFhléBHﬂeoF'mB%m&&éﬁi&H%SWHé‘%&@t%ts

administered by inhalation through an aerosol spray or a nebulizer that may inClude a suitable

propellant such ad@sgNbRgiie, dithRABEIRBRAABIERIR, HRRbTfatrentathuiss, increasing

dichlorotetrafluorogithaee, &amhen tevddsingr aigmbisadiadeihemreits|nietesxampitpheegage unit for
a pressurized aerosol |t~na¥ be del'v.erqd t%oughfa metering valve. In another embodiment, capsules
and cartridges of 58}13[}.& (5rae§?arpnp')rl]éa,' nay Be Osed in an inhaler and can be formulated to contain a
powderized mix of the compound with a suitable powder base such as, for example, starch or lactose.
[0088]In some BRI dimEnt SO the PAPRRAIEARIDI PhSphirekRdRIy TBFtBetivEARREISat 0P8 cBfposition

may range in coneitiniaa it aaciEdamd hdaMelaghaut B 10k Batbcitashi 0Pk ritimabout 0.5
M; from about 0.01 nM to ab?ut 150 pM; fror{\ %%%ﬁt 0.01 nM.to about SO%PM; from about 0.01 nM to

about 1000 pM, o?%‘ﬁf)rgﬂﬁﬁ it ﬁﬂrﬁ‘%’(ﬂ%é’ 80?91%’[5, eesce&%rb%gl |6Vr?sar939t5%a¥ inistered in
an amount rangingdierteddourh Ot Hrogpk gansatiogt SOQramgylogy feono labg s tDodCEinggflgteo, about 400

/kg; from &> 1 . Ik {2 kg: f
boUt0.1 m g"jkgtggpgggg&gégog r%ﬂga/a%s;’bﬂ RO oM RRAIL: PciBe/kaARRBALRERO Migyka; from

00 from about 0.2 mg/kg to about 150 mg/kg; from about 0.4 mg/kg
to about 120 mg/KyYHRsAPRIBSISt 0 AHWIgHRg to @Wﬂiodhf@@mtﬁﬁnabdﬂ%%!%kiﬂé?kg f&'dbout 50
mg/kg, from abouy8rk sig8herabeut 10 mg/kg, or any range therein, wherein a human subject is
assumed to average about 70 kg. [0089]The present invention encompasses sustained release

formulations f dmjpi [ [ the. ned
release formul (%F(g)br?‘?sﬁcan@eﬁ@?ﬁ@%@gg@%ﬁﬁoﬁ@ﬁglr%é%?%g%&%ﬁﬁgﬁgn@mﬁ%@ agents to
a subject. [0090]IrFeBWRRS RO AR cfRNiRipterpstvBeiRes Rt destine xpierseshy therapeutic

purposes. In some embodiments, the mammal is a human and, in some
embodiments, the human is suffering from bone marrow suppression. The
bone marrow suppression can be the result of chemotherapy or radiation
therapy.

[0070] The teachings also provide a method of treating idiopathic
thrombocytopenic purpura, wherein the method comprises administering an
effective amount of the extracts taught herein to a subject having idiopathic
thrombocytopenic purpura. In some embodiments, the acid-modified
arabinogalactan protein composition is administered in combination with a

second active agent. In some embodiments, the second active agent can be
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invention can range, for example, from about 10 mg/day to about and 1000 mg/day, from about 50
mg/day to about 500 mg/day, from about 100 mg/day to about 250 mg/day, or any range therein, for a
human of aveydWd§iohass. For treating cachexia, emesis, or drug withdPATAIBMMOE or
modifying biological responses or protecting hepatic cells in hepatitis B, a similar amount will be
therapeutically effective. A person of ordinary skill in the art will be able without undue
experimentation, having regard to that skill and this disclosure, to determine a therapeutically effective
amount of the conﬁﬁ&qgﬁ’&g PSRRI GORSISIYhveh YREASeY B ETHS UBMBIR%I AR Yan be
administered as agrhauroageuticaldophatpdiordiyrinjestionldorgpniactonbogipienisoitiin foamdalation can
comprise the extrae(%t tiﬁrgogi]bsipsati%% wi gt%n aqueous inj?ﬁ}arp]l@oeé?égient.i&xrrg ll%§30f suﬁgble
aqueous injectable ExCigients are Well'known B persons of ordinary gkill in'the ar , and tﬁey, and the
methods of formukigiixptivegdnerekitions, may be found in such standard references as Alfonso AR:
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton Pa., 1985.
Suitable aquequginjectalie axeiieiys sk decwatenisimenistselinecsopdirioraquensisiaytrose
solution, and the I'{ e, 0 Eion,[allly.containigﬁdi§sgt}utéon1 enhar\cersf ythe aciq{r%o ified th
arabinogalactan pro?ei Xcrg%ﬁoé?tio%r] SO AE 318 MARRial or 2R eorrsﬁ)é%'[r)s}/ q /o'rdlymﬁe or other
amino acids. [009Ri@ypitally, eatmeadinifistedideasa hematopoieivjont, chesgrtpéonsantve
administered by syheutaneously, intramuscularly, intraperitoneally, or intravenously, injecting. In some
embodiments, intravenous administration is used, and it can be continuous intravenous infusion over a
period of a few minutes tg an hour or more stuch sar{&und fiﬁeeR.minutes. The amoynt atdministered
may vary widely de endinge oam?llénty%eeé(ltrféo?nﬁ% ioh, STz &0PRCG 'ﬁrasoggaev,q%acgpg CHicnts, and
other factors well fawdove svithorse tpp®afinigeaskill ageheexstamtheviogiudétion subjeconprEsgeor
example, from aboutig,001% 19 aRout 036 (Ml RLEPIYHB580 4R ADOML: freMsBhput 0.1% to

about 0.8%, or any range therein, with the remainder comprising the excipient or excipients. [0093]In
some embodimen®NPREIBaRDLIEaINYe RalviiRyree A CHHRIREE PAVeRcAOiMde0HRSetHBRherapeutic

agent for the diseage stptinlednadreatediiprpetialiasethesnagrntapahleriistirediadtd or
hematopoiesis such as, for example, erythropoietin, thromhopoietin, grapulocyte colony. stimulating
factor (G-CoP). 1L EHEEH R L STE RGP SR RLANG SRBraL iRy effoctive
amount of an extrétetrareube sitl@iioistenddantars &nmoumbrengirsgifronirebandt 0t iorog/kgted about 500

maka; from aboutPB5mGURI0. 00 498 AN AL AOLIRgIk S Rl RAdRalkg; rom

about 0.01 mg/kg to about 250 mg/kg; from about 0.1 mg/kg to about 200 mg/kg; from about 0.2 mg/kg
to about 150 mg/KgosRsIA ESHTEOSIMaRY/RS RAMISIRE ererigkgoreiindsutte 18dige feaBout 100

mg/kg, from aboubRLhagritbiriahauudgrirgikes frenpaReHtLmimelkany abawsVisngkaor any
range therein, wherein a %lﬁinan ?%)%sct is assumed to ﬂ\{er g%e about 70 k%. 0094]The extracts can
be administered ir?fr%'gfﬁ Ao CRHPD é}somﬁt &t aé’geerrﬁgg?ﬁg & GdlhiEfits, the
agents can be admeisigeey ablyoanis dotmoé Ithit theryl byagboaingdatmites30arseldgesdlbyour, 2
hours, 4 hours, 8 %&@apérg&wgn&r%_hoqrs, 24 hours, 48 h_ours or 1 week in time. In some
embodiments, at least one of the agents is an agent that stimulates the WO

2010/077867PCT/|JS2009/068062 hematopoietic system In other embogiments, the agent
e T I L TR St U S AR A T R R et

incorporating a composition into the cells or tissues of a subject, either in vivo
or ex vivo to diagnose, prevent, treat, or ameliorate a symptom of a disease.
In one example, a compound can be administered to a subject in vivo
parenterally. In another example, a compound can be administered to a
subject by combining the compound with cell tissue from the subject ex vivo
for purposes that include, but are not limited to, assays for determining utility
and efficacy of a composition. When the compound is incorporated in the
subject in combination with one or active agents, the terms “administration” or

“administering” can include sequential or concurrent incorporation of the
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antiproliferatives,antineoplastics,antimitotics,anti-inflammatories, antiplatelets, anticoagulants,
antifibrins, antithrombins, antibiotics, antiallergics, antioxidants, and any prodrugs, codrugs,
metabolites YEaM887 Hi6ologues, congeners, derivatives, salts and comb®alidis3aMee9620095]The
extracts taught herein can be administered, for example, in combination with a hematopoietic agent
that is administered in a therapeutically effective amount. A hematopoietic agent is a molecule that
stimulates hematopoiesis. Examples of hemat?g?oietic agents include, but are not limited to

granulocyte colon§¥TRANBHNY ALRS PERE SEFNGFaHAB Gie HaB¥ 8Pk e AYFRtifRASTE R Factor
(GM-CSF), erythrapoigiin angreiiytizicnoiesisstposiitry orateinntisiohapdisiniataresikie-3, and
derivatives thereof. Examples -CSFE include, but are not limited to, filgrastim (NEUPOGEN), and
dervatives thereof“TioH D6 A et EUE S P AR S e
(LEUKINE). An exagnpistitéiopimoloditipuisasp owtitiraliad KR REXNtAA el Eireeyamofsoiesis
stimulating proteirig ARRSROCHt allaME SRrARANGSF) P LIIOR hemAORRRNEAIBRI CaN be

administered in combination with the extracts taught herein, and can be administered, for example, for
30 minutes, 1 houf21RYAFRs RpARS &RESASTEThBARS MYCASRIr M dasieb AHDEIHr@L9a; 4 days, 5
days, 6 days, 7 days, 8 days, 9 days, 10 days, 2 weeks, 3 weeks, 4 weeks, 6 weeks, 3 months, 6
months 1 year[GRAtomBimaetiacthereofioontimf ancoomafrihod Suhgiderdidmeeossarysed dme of skill.

The agents can beadmisiere cpREREAIN USRI Bl uclisainmereuleidorolno therapy

involves the administering a first agent for a predetermined period of time, administering a second

agent for a secon@PRMEte MR ABPHN S @IROpBaLRY BNLENEIR faMmeHatesrdfpurpose

such as, for examplengeeizhance dneaficay ohdhagratapntefétingentnoan agserbaadministered
concurrently. The term (t:C{ curren " |S not Iirﬂite to the admyinistratjon Pf ,e%gegznts at exacq the same
P ] PRgER e

time, but rather maans e'sagee tcsl'\égna%et Hominretered i & SEqUience and HRTETREWaT such that
the agents can wedkitagethdegineorthedepadtitimsalttamkbfitaEalso agfentcan beawinhivii stetreel

separately or 10GeLRiyB ARY BARIARIISE (HTHiiRagieay anerenHalednsrnsl asigiassrigo the agent

or agents. [0097]In some embodiments, G-CSF is administered in combination with an extract taught

herein using any dARSSIFRAlINFRSRANE I EIhad iFsHEmRSIRAo Rk foRISEh Brabfechiveohy Se df skill. The
G-CSF can be NEURQfcRY, {etaxminale, eanaisietsest ibrasttamneuntian e iaybabeatt @71 pg/kg to

about 1 mg/kg, from abqut 0,5 pa/kg to,about 500 pg/kg, from about 1 pg/kg to about 250 pg/kg, from
about 1 pg/kg to a%&[ﬁaim%tgfﬁg rg?ﬁdé%r? 1%8%@(? a fg%ﬁtSO%gﬁ?gg%regﬂth%HbegéTea@)ﬁ]. Articles
qf M anufacture [Oﬂ%}a‘ﬁwﬁn@ﬁeaﬁ&&@miamwotﬂd@s m@dtioldmcﬁdnaniafat&d rmtlaatamoom pass
finished, packaged anddapeied phiermanmiicationogusin Themis'es-fBIROURSIUR dslde the

appropriate unit dosage form in an appropriate vessel or container such as, for example, a glass vial or
other container thRfSYHEIPRAICHIF 3d¥ABaeTReNOt Asdigtd8sagfer RETPRSIANtAbR #RFhEPENtETal

administration, theyastivrdngiedierktthenPnt AnMmpRrpesyNeiddiagraredraddruahiferein, is
sterile and suitable for Igzdn;qigﬂ:stration ags aafar jculate-free scgution. In,ottﬁr v%rc{r's the invention
encompasses botl Pt AEHGHIGRY o 'R lﬁfﬂmfgarbo@v RPLARAPANGTEEINE, AMTYAL Iatter
being suitable for peefensbilytierieosiototatiejeatrmuni e ratithelyg tbetiona glogatefoprovidgsbe a solid
suitable for oral, trapsdErmAl AORIGALETTUAGRSR! BOINGNast 10%, at least 15%, at least 20%,

at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least

50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at

least 80%, at least 85%, at least 90%, at least 95%, or at least 100% of a

desired action of the composition. The term “treating” refers to the

administering one or more therapeutic or prophylactic agents taught herein.

[0075] A “prophylactically effective amount’ refers to an amount that is
effective at the dosages and periods of time necessary to achieve a desired

prophylactic result such as, preventing or inhibiting the severity of a paletelet
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[0099]In some embodiments, the unit dosage form is suitable for intravenous, intramuscular, topical or
subcutaneous delivery. Thus, the invention encompasses solutions, which are preferably sterile and
suitable for B4RUSXE®f delivery. The concentration of agents and amoun®d&lvateHastshcluded as
described herein. [00100] As with any pharmaceutical product, the packaging material and container
are designed to protect the stability of the product during storage 31 and shipment. In addition, the
articles of manufacture can include instructions for use or other information material that can advise
the user such as, RrENERO LGEH\RGERIRR i CRATBINEdhE Mariiyah disgreRy tdRERB Y Padminister
the composition agragy@pbitadtise iareg@eiia, subjnepatrtioetiecatdendfad thesdisgasespbeoncern. In
some embodiments, Jsirictions,can [digale prsugoest .dosing regimen taLInglides, ut is not
limited to, actual doses B moni oring procedures. 1'%\] ' other embo iments, the fetructions can
include informationabpmapterabintiibaticigehse thd prdmiyiselivalyotfretvenapusinb mayarertessit in
adverse reactionsyncludingiuiant miighia plerIG FRRGHANG SHSkiRS SiRbexample, anaphylaxis. The

informational material can indicate that allergic reactions may exhibit only as mild pruritic rashes or

may be sever include erythroderma, vasculjtis, anaphylaxis, Steven-Johnson syndiome, and the
ke, The mforrOEPIa el GG RS tha A R Rl A1 ) BT when any
foreign protein is intmbdditeentsiottiee aduinistraiooramtienabhratenabssovigdtidicaténtibeniese
allergic reactions gafh MARIAR RMSHRRASHSRICHARY AE3I8HE dGuelen DEhiehasyremic

reactions and can occur soon after exposure such as, for example, within 10 minutes. The
informational matétRiPBisn FGHRBYEIERE thill ANAIGGiIETRIBEMhal8agdmRISLBHAR 63 Xperience
paresthesia, hypoteslgitnalaayngrahgdaioa: srenabsiatiaaicagesutacia) Rridtaiedealsvegioedema,
airway obstruction, bronchgspasm, urticaria and pruritus, serum sickness, arthritis, allergic nephritis,
glomertlonephritid TERTISA L ea BRI, Ut SHBHARAT S o BT R Lie
embodiments, thenaaticlés ofparantdeaitute cabtaiompiise exarplenoragacieaging mfateriyls stich as, for
example, a box, boffle. tupg, yigl, container, sprayer, insufflator, intravenous (IV.) bag, envelope, and
the like; and at least one unit dosage form of an agent comprising an extract taught herein within the
packaging material. In other embodiments, the articles of manufacture may also include instructions
For uaing the coM8biton B SHTSPHIER (et AT PR el ATV cHitRent 5 S Hisease of
concern. [00103] fdathge embodierents diberattichrsdeftenanmedd ojups tizas compriseponadthabre
packaging materialg sych Q&nﬁﬂfs"f‘éﬂ?&'pé% & b@éﬁﬁg&b% vial, GopLRInex, SRLAYRL RUEiator,

nd the like; an g

intravenous (IV.) bag, envelope, a a first composition ‘comprising at least one unit

dosage form of arﬂH@@?Httyc‘%frﬁBﬁ%@n@&@%éﬁﬁ@%ﬁ@ﬁﬂ%’r%ﬂ%?@tﬁé’BﬁEﬁﬁéhﬂj%@t@ﬁal, along
Wrilth a ﬁelt;qu Cﬂr@m?kéiltigﬁop@lmpﬁi‘éi%mmg@a&&;ntémﬂﬁa&ﬁaﬁm;&@cép@ém@&%ﬂieﬂglycgn,
ospholipid, po en col), any other bioactive agent taught herein, or any prodrugs, codrugs,
etaboiitcs, analch® ROBIBLTRECONGRNG L AaRD-Ab SCSAEE AR CERBIADNEEr el oner
e_mbodirr_lents, theirarmes bxﬂtrrmau@tﬁnea’tmh_;toal@)imlaGJdmimﬂrmmm_édstim;’ngftﬂmceuﬁpesition as a
diagnostic, prophyagli. ING1aRe Ui, O5AMRIOALYELSATRRNLIOG Be UspRse ! SRNGBIN-(00104
0 ny t 0 0

Without intending to be limited to a eory or mechanism of action, the following examples are
provided to furtheiMiiateis eterkRitoe picdfcrasiinterif adaislerhe apphcioaras waltthere are
several variations contemplated within the skill in the art, and that the examples are not intended to be
construed as pi@¥i8ing limitiansate tiieathaincse fiebiaplerde P ie padadtiont od djnvexit;setafidstragalus

membranaceus hayi ra:Gal ing fro L1 501 to . 3 dan a .molecular
weight ranging fro%#mla oﬁlﬂgt:I Q%@al@@o%}o&b gg&%tiqﬁ)r]gt ("the mﬁﬁ]&egpextrg\ct'xgr(@ﬁeollg;) [00105]
The purified extra®hBEB2co0ticallilaeesriaNeA el 2P PR E0BY B ciate confedsiab iemiaton] The

purified extract wagyprepasedidipig fhipe Of) Astiagaia MBeRIarTRaRINIGROLS dRtaingddeeaninner
Mongholia. The dried roots (300 kg) were processed. into chips by cleaning with de-ionized water, then
with ultrafiltered W&EIIP6 &%Jgfgéofﬁfalﬂﬁﬁg‘[é&tﬁﬁﬁﬁce were removed and the roots were cut into

chips with a thickness of 2-5 mm. The chips were then sterilized and dried.
[0079] The pharmaceutical carriers include any and all physiologically

compatible solvents, dispersion media, coatings, antibacterial and antifungal

agents, isotonic and absorption delaying agents, and the like. Examples of
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[00107] The chips (200kg) were extracted 3 times in a 3-ton aqueous extractor at 100 C for 3 hours.
The resulting aqueous extracts were combined and then concentrated 30 - 40 fold at 60 - 70C under
reduced preW$LRB101HESdsulting water extract was precipitated twice with 780F 8th)id0a#¢one time
with 35% ethanol. The ethanol precipitate was dissolved in water and spray-dried to generate a
polysaccharide intermediate. [00108] The polysaccharide intermediate (3.0 kg) was dissolved in water,
microfiltered, ultrafiltered, and then sequentially purified first by a cation exchange column, then by an
anion exchange cBRATA2GGHiIcR SRR B UNES PHICRORIRIEITHIRY dRrStRER IS SYaPS
concentration. Thevamnceikasagvagidinallyctyephilizgedsampll, tphsephickptbe phdfiggatisrie after
blending. [00109] The urfe extract consists of pplysaccharides of glucans, rhamnogalacturonans
(RGS). arabinogahEsit HREiS, TR O Cagean Bl B Sl L e R QR e Hergh
average moleculapeesitgiinaf 201080 veaiBRdE dalsymihatieeadigin subktasideisxastelatlesanbéar white

amorphous powdss Isyisagtiboroluelar atesashagline Wi iRk Swéke: dighibesgluble i

ethanol at low concentration, and insoluble in organic solvents like acetone. [00110] The structures of

polysaccharides & §RREratERTs PreBERY RS AAMBPERtIRt werineh&PAeNSe dARPERICIdated by

a combination of glgepeykresidlufigceesnpesitions Rad MBdGbE ligligosyhistsagaerupagitons by
methylation of GLC.—M?, JFH_N,_%R spectroscopy, amino acid compositions by AA analyzer, and MW
ctable so P!

distribution by siz& BXefuson . The dominant glycosyl residues, determined by sugar

composition ar&l}/sis, are glucosyl (60 - 85 mole%), arabinosyl (5 - 20 mole%), and glactosyl (5 - 15
mole%) residué¥088nall aHEHIRsRPABFRBIEHR! P XFRIANSNIEAeHP abd iR e HrdedsdOresent in

this product. Glyceschnkaganagsispsansrshajupede tvesesy| Sokages falHcosatrepiglues are
terminal, 4-, 6-, ar}FI 4r,6-lg'1n ed'.?rabin syl r sidu?s are ter"ninal, 5-, 3- ?nd 3,(,5-Itin|ked; %alactosyl
residues are termlnoaLi,’S(-:, @;aﬂécg,é’ffm%g ;'ugrpagtﬁ%ﬁlg’a i %%-W\?(%%s, SRS ar%ﬁb%?l te8ldues are
2_-Iin}<ed. Amino achlawapdsitidskimaiygis ghoaed, thmnﬁengl}@wpmbtmaepreﬂmtdlm anifdllj‘reduct are
rich in Hyp, Asp, TRE, SemSlLRiBsiilh Al ¥iah b FRRidusm ARSI REfe Pagifiad extract

[00111] The glycosyl-residue composition analysis is shown in Table 1. The polysaccharides in the

purified extract coRfBiSHYIiAIAgRRSsyP hraviiess, asrnialfttadyreediaionothgrepiall dRfount of
rhamnose and galgsigeslitoasida edre seatornnerf dilirshe xbasieEkaasdrRBMbIE egngsitions of
the purified extract .PYvere de;tﬁrmined %nalysis. of é)erl-o-trin]geth I@i@/qlﬁted ré)eé}gevl. %/CO ides by GLC.
The derivatives wBllSsSRRTHER HQHEy SUSRITRISEER SR TSR TR PR 2h Hp-5890
gas chromatographrmalaléohs Glyans)irrsitu e standaoditicasiershesuetifiedsextfact. Slgopdyl-residue
Ara Rha GalA pharmaceutical grades mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, and the like. See Martin, E.W.
Remington’s Pharmaceutical Sciences. Supplementary active compounds

can also be incorporated into the compositions.

[0081] In some embodiments, the carrier is suitable for parenteral
administration. In other embodiments, the carrier can be suitable for
intravenous, intraperitoneal, intramuscular, sublingual or oral administration.
In other embodiments, the pharmaceutically acceptable carrier may comprise

pharmaceutically acceptable salts.

[0082] Pharmaceutical formulations for parenteral administration may include
liposomes. Liposomes and emulsions are delivery vehicles or carriers that
are especially useful for hydrophobic drugs. Depending on biological stability
of the therapeutic reagent, additional strategies for protein stabilization may

be employed. Furthermore, one may administer the drug in a targeted drug
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Gal Glc Mole%inthepurified extract 8.1 0.6 2.0 5.4 83.9 [00112] Based on the glycosyl-linkage
composition provided in Table 2, and 1H-nmr spectrometry analyses, the dominant polysaccharide in
this productWO0291%477ket glucan with a certain degree of branching at the BGIdH8¢P@F8A€2 backbone
residues.. Other polysaccharides present in the purified extract are arabinogalactans and
rhamnogalacturonans which are cross-linked with each other. Glycosyl-linkages were determined by
methylation analysis, The samples in Me250 were methylated by butyllithium and iodomethane. The
methylated samplE8!X&Re PYFIFEY Sefily 35S EYPSRaRIC dRriB gl Aot & ea By daP8oups of the
uronosyl residuesgigsitiie dinvitto diyhi IFne niptydbare salitsird ao Riastialrgae thid aliedanld el lmakegre then
prepared and ana{}gsed gé‘tivHeFl)y%%/7ti!ﬁeMc%P'5890 GLC combir}eléjr O(%eLI.C-MS.).

sel expressing thetarge n.

[0083] Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated
as a solution, microemulsion, liposome, or other ordered structure suitable for
a high drug concentration. In some embodiments, the carrier can be a solvent
or dispersion medium including, but not limited to, water; ethanol; a polyol
such as for example, glycerol, propylene glycol, liquid polyethylene glycol, and
the like; and, combinations thereof. The proper fluidity can be maintained in a
variety of ways such as, for example, using a coating such as lecithin,

maintaining a required particle size in dispersions, and using surfactants.

[0084] In some embodiments, isotonic agents can be used such as, for
example, sugars; polyalcohols that include, but are not limited to, mannitol,
sorbitol, glycerol, and combinations thereof; and sodium chloride. Sustained
absorption characteristics can be introduced into the compositions by
including agents that delay absorption such as, for example, monostearate
salts, gelatin, and slow release polymers. Carriers can be used to protect
active compounds against rapid release, and such carriers include, but are
not limited to, controlled release formulations in implants and
microencapsulated delivery systems. Biodegradable and biocompatible
polymers can be used such as, for example, ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, polylactic acid,
polycaprolactone, polyglycolic copolymer (PLG), and the like. Such
formulations can generally be prepared using methods known to one of skill in

the art.

[0085] The compounds may be administered as suspensions such as, for
example, oily suspensions for injection. Lipophilic solvents or vehicles
include, but are not limited to, fatty oils such as, for example, sesame oil;
synthetic fatty acid esters, such as ethyl oleate or triglycerides; and

liposomes. Suspensions that can be used for injection may also contain
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Table 2. Glycosyl-linkage compositions in the purified extract. Glycosyl-linkage Mole%

Glycosyl-linkage Mole% Terminal Araf 6.2 6-linked glcp 0.9 5-linked araf 2.8 4,6-linked glcp 4.5
WO 2010/077867 PCT/US2009/068062

substances that increase the viscosity of the suspension such as, for
example, sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, a
suspension may contain stabilizers or agents that increase the solubility of the

compounds and allow for preparation of highly concentrated solutions.

[0086] In one embodiment, a sterile and injectable solution can be prepared
by incorporating an effective amount of an active compound in a solvent with
any one or any combination of desired additional ingredients described above,
filtering, and then sterilizing the solution. In another embodiment, dispersions
can be prepared by incorporating an active compound into a sterile vehicle
containing a dispersion medium and any one or any combination of desired
additional ingredients described above. Sterile powders can be prepared for
use in sterile and injectable solutions by vacuum drying, freeze-drying, or a
combination thereof, to yield a powder that can be comprised of the active
ingredient and any desired additional ingredients. Moreover, the additional
ingredients can be from a separately prepared sterile and filtered solution. In
another embodiment, the extract may be prepared in combination with one or

more additional compounds that enhance the solubility of the extract.

[0087] In some embodiments, the compounds can be administered by
inhalation through an aerosol spray or a nebulizer that may include a suitable
propellant such as, for example, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide, or a
combination thereof. In one example, a dosage unit for a pressurized aerosol
may be delivered through a metering valve. In another embodiment, capsules
and cartridges of gelatin, for example, may be used in an inhaler and can be
formulated to contain a powderized mix of the compound with a suitable

powder base such as, for example, starch or lactose.

[0088] In some embodiments, a therapeutically or prophylactically effective
amount of a composition may range in concentration from about 0.001 nM to
about 0.10 M; from about 0.001 nM to about 0.5 M; from about 0.01 nM to
about 150 uM; from about 0.01 nM to about 500 uM; from about 0.01 nM to

about 1000 pM, or any range therein. In some embodiments, the
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3-linked araf 0.3 Terminal galp 1.5 3,5-linked araf 0.5 3-linked galp 0.4 2-linked rha 0.6 6-linked galp

0.6 Terminal glcp
WO 2010/077867 PCT/US2009/068062

compositions may be administered in an amount ranging from about 0.001
mg/kg to about 500 mg/kg; from about 0.005 mg/kg to about 400 mg/kg; from
about 0.01 mg/kg to about 300 mg/kg; from about 0.01 mg/kg to about 250
mg/kg; from about 0.1 mg/kg to about 200 mg/kg; from about 0.2 mg/kg to
about 150 mg/kg; from about 0.4 mg/kg to about 120 mg/kg; from about 0.15
mg/kg to about 100 mg/kg, from about 0.15 mg/kg to about 50 mg/kg, from
about 0.5 mg/kg to about 10 mg/kg, or any range therein, wherein a human

subject is assumed to average about 70 kg.

[0089] The present invention encompasses sustained release formulations for
the administration of one or more agents. In some embodiments, the
sustained release formulations can reduce the dosage and/or frequency of the

administrations of such agents to a subject.

[0090] In some embodiments, an effective amount of an extract of this
invention can range, for example, from about 10 mg/day to about and 1000
mg/day, from about 50 mg/day to about 500 mg/day, from about 100 mg/day
to about 250 mg/day, or any range therein, for a human of average body
mass. For treating cachexia, emesis, or drug withdrawal symptoms, or
modifying biological responses or protecting hepatic cells in hepatitis B, a
similar amount will be therapeutically effective. A person of ordinary skill in the
art will be able without undue experimentation, having regard to that skill and
this disclosure, to determine a therapeutically effective amount of the

compositions of this invention for a given disease.

[0091] The compositions can be administered as a pharmaceutical formulation
by injection. In some embodiments, the formulation can comprise the extract
in combination with an aqueous injectable excipient. Examples of suitable
aqueous injectable excipients are well known to persons of ordinary skill in the
art, and they, and the methods of formulating the formulations, may be found
in such standard references as Alfonso AR: Remington's Pharmaceutical
Sciences, 17th ed., Mack Publishing Company, Easton Pa., 1985. Suitable
aqueous injectable excipients include water, aqueous saline solution,

aqueous dextrose solution, and the like, optionally containing dissolution
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12.0 3,6-linked galp 0.3 4-linked glcp 68.2 4-linked galA 0.9 [00113] The amino acid composition
analysis shown in Table 3 below indicates that Hyp, Asp, Thr, Ser, Glu, Gly, Ala, and Lys are the major
amino acid N&idl3T8e proteins in the purified extract. The amino acid faipesiietessfiohe purified
extract were analyzed by an Beckman 6300 amino acid analyzer using the Collagen hydrolysate
analysis method. The sample was hydrolyzed by 6 N HCL at 110C for 24 hours, diluted and then

injected into the HPLC system. Table 3. Amino acid compositions in the purified extract. Amino Acid
residue enhancers for the acid-modified arabinogalactan protein composition, such as

3 10% mannitol or other sugars, 3 10% glycine or other amino acids.

[0092] Typically, when administered as a hematopoietic agent, the extract can
be administered by subcutaneously, intramuscularly, intraperitoneally, or
intravenously, injecting. In some embodiments, intravenous administration is
used, and it can be continuous intravenous infusion over a period of a few
minutes to an hour or more, such as around fifteen minutes. The amount
administered may vary widely depending on the type of formulation, size of a
unit dosage, kind of excipients, and other factors well known to those of
ordinary skill in the art. The formulation may comprise, for example, from
about 0.001% to about 10% (w/w), from about 0.01% to about 1%, from about
0.1% to about 0.8%, or any range therein, with the remainder comprising the

excipient or excipients.

[0093] In some embodiments, the extract can be administered in conjunction
with at least one other therapeutic agent for the disease state being treated,
especially another agent capable of stimulating hematopoiesis such as, for
example, erythropoietin, thrombopoietin, granulocyte colony stimulating factor
(G-CSF), IL-3, and the like. In some embodiments, a therapeutically or
prophylactically effective amount of an extract may be administered in an
amount ranging from about 0.001 mg/kg to about 500 mg/kg; from about
0.005 mg/kg to about 400 mg/kg; from about 0.01 mg/kg to about 300 mg/kg;
from about 0.01 mg/kg to about 250 mg/kg; from about 0.1 mg/kg to about
200 mg/kg; from about 0.2 mg/kg to about 150 mg/kg; from about 0.4 mg/kg
to about 120 mg/kg; from about 0.15 mg/kg to about 100 mg/kg, from about
0.25 mg/kg to about 75 mg/kg, from about 0.5 mg/kg to about 50 mg/kg or any

range therein, wherein a human subject is assumed to average about 70 kg.

[0094] The extracts can be administered in a combination with each other or
with other agents. In some embodiments, the agents can be administered at
points in time that vary by about 15 minutes, 30 minutes, 1 hour, 2 hours, 4
hours, 8 hours, 12 hours, 18 hours, 24 hours, 48 hours or 1 week in time. In

some embodiments, at least one of the agents is an agent that stimulates the
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Mole% Amino Acid residue Mole% Hyp 9.7 Val 4.5 Asp 14.4 Met 0.4 Thr 8.9

WO 2010/077867 PCT/US2009/068062

hematopoietic system. In other embodiments, the agents can include
antiproliferatives, antineoplastics, antimitotics, anti-inflammatories,
antiplatelets,  anticoagulants, antifibrins,  antithrombins, antibiotics,
antiallergics, antioxidants, and any prodrugs, codrugs, metabolites, analogs,

homologues, congeners, derivatives, salts and combinations thereof.

[0095] The extracts taught herein can be administered, for example, in
combination with a hematopoietic agent that is administered in a
therapeutically effective amount. A hematopoietic agent is a molecule that
stimulates hematopoiesis. Examples of hematopoietic agents include, but are
not limited to granulocyte colony stimulating factor (G-CSF), granulocyte
macrophage colony stimulating factor (GM-CSF), erythropoietin and
erythropoiesis stimulating protein, thrombopoietin, interleukin-3, and
derivatives thereof. Examples of G-CSF include, but are not limited to,
filgrastim (NEUPOGEN), and derivatives thereof, such as PEGFILGRASTIM.
An example of GM-CSF includes sagramostim (LEUKINE). An example of
erythropoietin is epoetin alfa (EPREX). An example of erythropoiesis
stimulating protein is darbepoetin alfa (NESP, ARANESP).

[0096] The hematopoietic agent can be administered in combination with the
extracts taught herein, and can be administered, for example, for 30 minutes,
1 hour, 2 hours, 4 hours, 8 hours, 12 hours, 18 hours, 1 day, 2 days, 3 days,
4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10 days, 2 weeks, 3 weeks, 4
weeks, 6 weeks, 3 months, 6 months 1 year, any combination thereof, or any
amount of time considered necessary by one of skill. The agents can be
administered concomitantly, sequentially, or cyclically to a subject. Cycling
therapy involves the administering a first agent for a predetermined period of
time, administering a second agent for a second predetermined period of
time, and repeating this cycling for any desired purpose such as, for example,
to enhance the efficacy of the treatment. The agents can also be
administered concurrently. The term “concurrently” is not limited to the
administration of agents at exactly the same time, but rather means that the

agents can be administered in a sequence and time interval such that the
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lle 2.1 Ser 8.9 Leu 3.1 Glu 11.0 Tyr 1.0 Pro 4.2 Phe

WO 2010/077867 PCT/US2009/068062

agents can work together to provide additional benefit. Each agent can be
administered separately or together in any appropriate form using any

appropriate means of administering the agent or agents.

[0097] In some embodiments, G-CSF is administered in combination with an
extract taught herein using any amount, time, and method of administration
known to be effective by one of skill. The G-CSF can be NEUPOGEN, for
example, administered in an amount ranging from about 0.1 ug/kg to about 1
mg/kg, from about 0.5 pg/kg to about 500 ug/kg, from about 1 pg/kg to about
250 pg/kg, from about 1 ug/kg to about 100 ug/kg from about 1 pg/kg to about
50 ug/kg, or any range therein.

Articles of Manufacture

[0098] The present invention provides for articles of manufacture that
encompass finished, packaged and labelled pharmaceutical products. The
articles of manufacture include the appropriate unit dosage form in an
appropriate vessel or container such as, for example, a glass vial or other
container that is hermetically sealed. In the case of dosage forms suitable for
parenteral administration, the active ingredient, e.g. one or more agents
including an extract taught herein, is sterile and suitable for administration as
a particulate-free solution. In other words, the invention encompasses both
parenteral solutions and lyophilized powders, each being sterile, and the latter
being suitable for reconstitution prior to injection. Alternatively, the unit
dosage form may be a solid suitable for oral, transdermal, topical or mucosal

delivery.

[0099] In some embodiments, the unit dosage form is suitable for intravenous,
intramuscular, topical or subcutaneous delivery. Thus, the invention
encompasses solutions, which are preferably sterile and suitable for each
route of delivery. The concentration of agents and amounts delivered are

included as described herein.

[00100] As with any pharmaceutical product, the packaging material and
container are designed to protect the stability of the product during storage
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1.0Gly 9.7 His 2.1 Ala 9.0 Lys 8.1 Cys 0.3 Arg 2.0
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and shipment. In addition, the articles of manufacture can include instructions
for use or other information material that can advise the user such as, for
example, a physician, technician or patient, regarding how to properly
administer the composition as a prophylactic, therapeutic, or ameliorative
treatment of the disease of concern. In some embodiments, instructions can
indicate or suggest a dosing regimen that includes, but is not limited to, actual

doses and monitoring procedures.

[00101] In other embodiments, the instructions can include informational
material indicating that the administering of the compositions can result in
adverse reactions including but not limited to allergic reactions such as, for
example, anaphylaxis. The informational material can indicate that allergic
reactions may exhibit only as mild pruritic rashes or may be severe and
include erythroderma, vasculitis, anaphylaxis, Steven-Johnson syndrome, and
the like. The informational material should indicate that anaphylaxis can be
fatal and may occur when any foreign protein is introduced into the body. The
informational material should indicate that these allergic reactions can
manifest themselves as urticaria or a rash and develop into lethal systemic
reactions and can occur soon after exposure such as, for example, within 10
minutes. The informational material can further indicate that an allergic
reaction may cause a subject to experience paresthesia, hypotension,
laryngeal edema, mental status changes, facial or pharyngeal angioedema,
airway obstruction, bronchospasm, urticaria and pruritus, serum sickness,
arthritis, allergic nephritis, glomerulonephritis, temporal arthritis, eosinophilia,

or a combination thereof.

[00102] In some embodiments, the articles of manufacture can comprise one or
more packaging materials such as, for example, a box, bottle, tube, vial,
container, sprayer, insufflator, intravenous (1.V.) bag, envelope, and the like;
and at least one unit dosage form of an agent comprising an extract taught
herein within the packaging material. In other embodiments, the articles of
manufacture may also include instructions for using the composition as a

prophylactic, therapeutic, or ameliorative treatment for the disease of concern.
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[00114] Endotoxin removal is critical to production of the purified extract since the route of
administration for the product is by injection. Some of the polysaccharides in this product are
structurally MR&dB7é¥fdotoxin LPS. It is thus important to keep endotoxin But/&S289He¥8eLs from the
start rather than remove it during manufacturing. Example 2. Preparation of an extract of Astragalus
membranaceus having high yield, an Ara:Gal ranging from about 3.5:1 to about 5.0:1, and an average
molecular weight that is greater than about 100K Daltons ("the high-yield extract' or EPO11AM)
[00115] Use ofl AT adiy ¥ERERR FEBitisiN&rarices AloBaRUIach Lt 83a CaMPASEA % Rlich higher
yield than the purifietleexisgrbginthenaighianolesthansyeightesxstratts @ugix, heseie, eomeal,
embodiments, thec,g\rr] :%gl r%ti(r) iselr(eﬂtsuﬂ%%r&igt% \;[Qeor&i Tlx}eﬁ)‘?@%%\%ghe %ilgh-%iglﬂj extract was
prepared from chips o?As{faé)aﬁYs membranacels Toots obtdin m IRRer ﬁ/long%olla. Jf%’e roots
were processed irtdcthifissbyamrositigmitbnaitingzedl easteonthenitvivsaieafitereaf aategePlortions of
contaminated surfgge ymeley emMEEANEShS AR YYEH GHRIR I EReMIEhE thidkRaRsMeg> mm. The
chips were then sterilized and dried. [00117] The chips were extracted first with 0.5 M KH2PO4
extraction at 100CYE} 3FEHN tHEMBAPHIIR FAMP AP SEL0DRES S RUAPFR RSEMPIR Booled

extracts were cenifisgsahaindgiicani|teressphagpias ingasopsian yrsoboregnisaied bisaciviéated first
with 35% ethanol, thgq withg&in %, ethanol. The 80% ethanol precipitation Wfqﬁissolved in water and
e S

spray-dried to obtafra crtl]déI xtpaeé?.'TOOﬁS?%epcrpuélégés’ktr%% W& rurﬂeﬁtra treosl’JgﬁnaaQQSCation
exchange chromatogralsigyeslgongaineis .l ivaivass aiisraye combiaadigrspting eositimn ofer eluate was

ultra filtered. [001 Lolfih sARCAALALiAR S SRuMIRGCEIS mURSIRdrRARS Wil Rydrackipric acid
(conc. 0.3M) for 3 hours, at 22C. After neutralization, ultrafiltration and lyophilization of the high-yield

extract is obtained'fi"8.3838/ictaPASEH Bh GBd& ettizRRORifaly BIOBM YR HightDRIRPEXHGCt 10120] The

glycosyl-residue comylRsitte Wastaeierfomhd dixéake sifcbiiamethyglycoside derivatives. Ara, Gal,
GalA, and Glc are the major sugar residues in the drug substance. The glycosyl-residue composition

results are shoj] ARt Lt Menditl G od A IS YA K O RREABRSH dFaigh;vield
' the following examples are provided to further illustrate the teachings

presented herein. It should be appreciated that there are several variations
contemplated within the skill in the art, and that the examples are not intended

to be construed as providing limitations to the claims.

Example 1. Preparation of an extract of Asfragalus membranaceus having an

Ara:Gal ranging from about 1.5:1 to about 3:1 and an average

molecular weight ranging from about 20K Daltons to about 60K Daltons
(“the purified extract” or EP011)

[00105] The purified extract has a 20-60 kilodalton MW and a 70-90% glucose

composition.

[00106] The purified extract was prepared from chips of Astragalus
membranaceus roots obtained from Inner Mongholia. The dried roots (300
kg) were processed into chips by cleaning with de-ionized water, then with
ultrafiltered water. Portions of contaminated surface were removed and the
roots were cut into chips with a thickness of 2-5 mm. The chips were then

sterilized and dried.
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Glycosyl-residue Mor/o Ara 57.0 Rha 8.2 Xyl 2.7 GalA 13.8 Gal 13.1 Glc

WO 2010/077867 PCT/US2009/068062

[00107] The chips (200kg) were extracted 3 times in a 3-ton aqueous extractor
at 100 °C for 3 hours. The resulting aqueous extracts were combined and
then concentrated 30 - 40 fold at 60 - 70°C under reduced pressure. The
resulting water extract was precipitated twice with 70% ethanol and one time
with 35% ethanol. The ethanol precipitate was dissolved in water and spray-

dried to generate a polysaccharide intermediate.

[00108] The polysaccharide intermediate (3.0 kg) was dissolved in water,
microfiltered, ultrafiltered, and then sequentially purified first by a cation
exchange column, then by an anion exchange column. The desired eluent
was microfiltered and ultrafiltered before final concentration. The concentrate

was finally lyophilized in bulk to produce the purified extract after blending.

[00109] The purified extract consists of polysaccharides of glucans,
rhamnogalacturonans (RGs), arabinogalactans (AGs) and glycoprotein of
arabinoglactan proteins (AGPs) with a weight average molecular weight of
20,000 - 60,000 daltons. The drug substance is a scentless, near white
amorphous powder. It is readily soluble in water and saline with a pH of 4.5 -
6.5, slightly soluble in ethanol at low concentration, and insoluble in organic

solvents like acetone.

[00110] The structures of polysaccharides and glycoproteins present in the
purified extract were characterized and elucidated by a combination of
glycosyl-residuce compositions by TMS-GLC, glycosyl-linkage compositions
by methylation of GLC-MS, "H-NMR spectroscopy, amino acid compositions
by AA analyzer, and MW distribution by size exclusion HPLC. The dominant
glycosyl residues, determined by sugar composition analysis, are glucosyl (60
- 85 mole%), arabinosyl (5 - 20 mole%), and glactosyl (5 - 15 mole%)
residues. Small amounts (2 - 5 mole%) of glacturonic acid and rhamnose are
also present in this product. Glycosyl-linkage analysis shows that major
glycosyl linkages for glucosyl residues are terminal, 4-, 6-, and 4,6-linked;
arabinosyl residues are terminal, 5-, 3-, and 3,5-linked; galactosyl residues
are terminal, 3-, 6-, and 3,6-linked; glacturonic acid is 4-linked; and rhamnosyl

residues are 2-linked. Amino acid composition analysis showed that the
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4.7 4-0-Me-GIcA 0.4 [00121] Note that the Ara:Gal ratio is 4.35.The protein content was determined
using a BCA Protein Microassay. The protein content of the high-yield extract is shown in Table 5
below. Tabl¥9.2PHE%78¢in content in the high yield extract. SampleProteirP€dNESAIAY8062
AGP-P-050.67 [00122] The hydroxyproline content of the high-yield extract was determined by a
colorimetric assay and is presented in Table 6 below. Table 6. The hydroxyproline content of the high

yield extract. SampleHyp g%) AGP-P-050.34 o
glycoproteins present in this product are rich in Hyp, Asp, Thr, Ser, Glu, Pro,

Gly, Ala, Val, and Lys residues.
Analysis of the purified extract

[00111] The glycosyl-residue composition analysis is shown in Table 1. The
polysaccharides in the purified extract contain mainly glucosyl, arabinosyl,
and galactosyl residues. Only small amount of rhamnose and galacturonic
acid are present in the purified extract. Glycosyl-residue compositions of the
purified extract were determined by analysis of per-O-trimethylsilylated methyl
glycosides by GLC. The derivatives were separated in a J&W Scientific DB-1
column (0.25 mm x 30 m) using an HP-5890 gas chromatograph.

Table 1. Glycosyl-residue compositions in the purified extract.

Glycosyl-residue Ara Rha GalA Gal Glc
Mole% in the purified| 8.1 0.6 2.0 54 83.9
extract

[00112] Based on the glycosyl-linkage composition provided in Table 2, and
1H-nmr spectrometry analyses, the dominant polysaccharide in this product is
a 1.,4-linked glucan with a certain degree of branching at the 6 position of the
backbone residues.. Other polysaccharides present in the purified extract are
arabinogalactans and rhamnogalacturonans which are cross-linked with each
other. Glycosyl-linkages were determined by methylation analysis. The
samples in Me2SO were methylated by butyllithium and iodomethane. The
methylated samples were purified using a SepPak C18 cartridge, and the
carboxymethyl groups of the uronosyl residues reduced with lithium
triethylborodeuteride. Partial methylated aldotols were then prepared and
analysed by HP 5971 MSD-5890 GLC (combined GLC-MS).
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Example 3. Increasing yield by extracting with milder acid conditions [00123] This example shows that
yield of the useful extract can be increased using milder acid conditions. An first extract is produced
using condifASUPOBREHCI, 6 hours of hydrolysis time, and 22 C; and, th@ kSRR extract is
compared to the yield of a second extract and a third extract produced using milder acid conditions of
0.3M HCI, 3 hours hydrolysis time and 22C. Table 7 shows a substantial increase in yield when using
milder conditions. Table 7. Yield Increase of extract obtained using milder conditions. First Extract

0.5M HCI, 6 hrs, 2858 &cAly fosyalip (RarIcATPOsitiresIp e i et &fassm Hel, 6 hrs,

Glycosyl-linkage Mole% Glycosyl-linkage Mole%
Terminal Araf 6.2 6-linked glcp 0.9
5-linked araf 2.8 4,6-linked glcp 4.5
3-linked araf 0.3 Terminal galp 1.5
3,5-linked araf 0.5 3-linked galp 0.4

2-linked rha 0.6 6-linked galp 0.6
Terminal glcp 12.0 3,6-linked galp 0.3
4-linked glcp 68.2 4-linked galA 0.9

[00113] The amino acid composition analysis shown in Table 3 below indicates
that Hyp, Asp, Thr, Ser, Glu, Gly, Ala, and Lys are the major amino acid
residues of the proteins in the purified extract. The amino acid compositions
of the purified extract were analyzed by an Beckman 6300 amino acid

analyzer using the Collagen hydrolysate analysis method. The sample was
hydrolyzed by 6 N HCL at 110 OC for 24 hours, diluted and then injected into
the HPLC system.
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22C Ara:Gal 2.9:1 4.3:1 4.0:1 Protein content 1.01% 0.67% 0.64 (BCA, %)

WO 2010/077867 PCT/US2009/068062
Table 3. Amino acid compositions in the purified extract.
Amino Acid residue Mole% Amino Acid residue Mole%
Hyp 9.7 Val 4.5
Asp 14.4 Met 0.4
Thr 8.9 lle 2.1
Ser 8.9 Leu 3.1
Glu 11.0 Tyr 1.0
Pro 4.2 Phe 1.0
Gly 9.7 His 2.1
Ala 9.0 Lys 8.1
Cys 0.3 Arg 2.0

[00114] Endotoxin removal is critical to production of the purified extract since

the route of administration for the product is by injection. Some of the

polysaccharides in this product are structurally related to endotoxin LPS. Itis

thus important to keep endotoxin out of the process from the start rather than

remove it during manufacturing.

Example 2. Preparation of an extract of Astragalus membranaceus having

high vield, an Ara:Gal ranging from about 3.5:1 to about 5.0:1, and an

average molecular weight that is greater than about 100K Daltons (“the

high-yield extract” or EP011AM)

[00115] Use of milder acid conditions results in Ara:Gal ratios of >3.5 and an

extract of a much higher yield than the purified extract or the high molecular
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Endotoxin content 0.52 0.43 0.27 (Endospecy, EU/mg) hyP content
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weight extracts taught herein. In some embodiments, the Ara:Gal ratio is kept
under 5.0 at the high yield.

[00116] The high-yield extract was prepared from chips of Astragalus
membranaceus roots obtained from Inner Mongholia. The roots were
processed into chips by cleaning with de-ionized water, then with ultrafiltered
water. Portions of contaminated surface were removed and the roots were
cut into chips with a thickness of 2-5 mm. The chips were then sterilized and
dried.

[00117] The chips were extracted first with 0.5 M KH,PO, extraction at 100 °C
for 3h and then extracted with water at 100 °C for 3h and repeated. The
pooled extracts were centrifuged and ultrafiltered. The resulting solution was
concentrated, precipitated first with 35% ethanol, then with 80% ethanol. The
80% ethanol precipitation was dissolved in water and spray-dried to obtain a

crude extract.

[00118] The crude extract was run first through a SP cation exchange
chromatography column, then a Q anion exchange chromatography column.

The eluate was ultra filtered.

[00119] After concentration, the resulting eluate was hydrolyzed with
hydrochloric acid (conc. 0.3M) for 3 hours, at 22°C. After neutralization,
ultrafiltration and lyophilization of the high-yield extract is obtained in 3.3%

yield based on crude extract.
Analysis of the high-yield extract

[00120] The glycosyl-residue composition was determined by GLC of TMS-
methyglycoside derivatives. Ara, Gal, GalA, and Glc are the major sugar
residues in the drug substance. The glycosyl-residue composition results are

shown in Table 4 below.
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0.42 0.34 0.35 Yield (% of crude 2.4 3.3 (32% 3.1 (24% extract) increase) increase) Example 4.

Increasing platelet levels by administering the purified extract to a mammal that has received sublethal
irradiation WO 2010/077867 PCT/US2009/068062

Table 4. The glycosyl-linkage compositions in the high-yield extract.

Glycosyl-residue Mol%

Ara 57.0

Rha 8.2

Xyl 27

GalA 13.8

Gal 13.1

Glc 4.7
4-0-Me-GIcA 0.4

[00121] Note that the Ara:Gal ratio is 4.35. The protein content was
determined using a BCA Protein Microassay. The protein content of the high-

yield extract is shown in Table 5 below.

Table 5. The protein content in the high yield extract.

Sample Protein content (%)

AGP-P-05 0.67

[00122] The hydroxyproline content of the high-yield extract was determined by

a colorimetric assay and is presented in Table 6 below.

Table 6. The hydroxyproline content of the high yield extract.

Sample Hyp (%)

AGP-P-05 0.34
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[00124] This example shows that the purified extract stimulates platelet levels in a mammal that
received a sublethal dose of x-rays. BALB/c mice were used in this experiment, and a portion of the
mice receivd028YHIETRel dose of x-rays, 500 cGy, on day 0, causing a decPedSeSANAtERsEIevel and
thrombocytopenia. Platelet levels were measured in (a) normal mice, not subject to either irradiation or
administration of the purified extract; (b) control mice receiving x-rays accompanied only by saline i.p.;
(c) experimental mice recelvmg X- rays accompanled by 250 mg/kg of the purified extract in saline for
10 injections at a e P D Atk : 6 S Hater-ahd continuing
through day 14 of the expenment and (d) expenmental mice receiving x-rays accompanied by 100

mg/kg/day of thié0pdafied biarexarseleishaysdagtoyisfithefithedisiin @xtragntinive eceegstal through
day 25 of the expefing il 4Gl 'BRG RIS TRASHYNS4PME/kRah iRe RYifiedmyitrrinsaline for

10 injections s.c. at a rate of 5 injections per week starting on day 0 of the irradiation and continuing

through day 14 of VekSerifuip O ShyEMEiR-fne At ed sée@f@ast@%ytﬁ@ ghibetfiestel that was

first measured on glayad0 iyVbemeaapasngéhgisantplrasip el teetriqesinte atahmiceieaeiving 100
mg/kg/day of the purlfled xtract st 90N day Q.of the and con ui hrou h day 25 of
the experiment, te pur(teed R CLOWFE‘:CF (%8“ np atetﬁ IIegels Hthe @I'go &6n ay14 and

an |ncr'8a§eO
the difference betwee 2236 loldeieel cholare etsulosiadtial therbRssdinfyiiD Where asitgmitideompared to
the control group ingrgased after day 14 and remained evident through day 25. Accordingly, the
purified extract increased the level of platelets in the blood of sublethally irradiated mice and enhanced
the recovery of the. tele I from the r dlatlop %)%atm nt.. Exa Ie 5. | Qreasmg platelet levels by
administering the h%qi el gx rac%re%?c?ne gaR @ |t9ar sld?t"t% 31 Shatopoieti agent alone, to a
mammal that hag Teceived subtethaljrradiationr {001261T his examplie sho ield extract
stimulates platelét levels in a mammal th#ikg@iwadta sublsgaahd®ardd0 cGYhptExaet BALB/C mice
were used in thig experiment, and a pordiSM &fahé hrise ne @M HG, stibisthal @6MEHTIX6rhys, 500 cGy,
on day 0. Platelet levels were measured in (22Hermal mice not22’Bject ta pither id&@ation
administration of the hé%'ﬂ yield extract; (b) c%nérﬁ)l mice rece|V|n%9§< rays accompam& onIy b
Ip, (C) experime ice lcur:lvnlg mpat DYy —zoU lllg/r\g/ua of the |||g|| y|C|u

=t aya accon Pgarinc
saline; (d) experin@ptgineisidReeiVin ied bygl®pma/kg/day of thgshigh yie
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[00130] The mice used were BALB/c mice, and were injected twice with 4 mg/kg mitomycin C (MMC)
I.v., once on day "-1" and once on day 0. The mice also received 7 daily injections of 250 mg/kg/day
s.c. of the h\YR yEM0&%&pact starting on day O through day 6. [00131] FIG. 2RRGHE2MEPERAGmMycin
induced thrombocytopenia 7 days after injection in BALB/c mice, according to some embodiments.
The control mice treated with saline only recovered to 60% of a normal platelet count, or about
300x103/4, by the end of the experiment at day 26, whereas experimental mice treated with the
high-yield extract FESEMEW E0GY B LSRR BB Golonatls A thE Ry BigtexUAGt BN hormal
platelet count by arounfbetiaynd Satwheatite ooBNRgEitRist seunicyRssantn SOxd83/8. fctardingly, the
high-vield extract jndyced piatelet (ecoyeninghemetherapyanduced tigmbocylepenia. [gp132] The
high-yield extract accelerates recovery of pqate ets“or megakaryocytes ANBr exposure 1o
chemotherapy. Algpegimprtal nhigghligeedvisiikarays desosiprnibe diyehibihugdkg/dmad efxthect amounts
described anove, gaifdplsaursiliaiiad th! MG SRIBRRLACHIRIAAURRAdBIFabgounts to
decrease on day 3 and reach a nadir of 25% of the basal platelet count level by around day 10.
Control mice treatBtiGhfiR 4a¥ e GhiPRAEIBERD about 50% of the basal platelet count level by day
24, whereas experimental mice treated with 200-400 mg/kg/day of the high-yield extract increased
recovered to aiiit24)-50%hsf thiedssetipiageRScogikdevkttsy plaified extchcoitisabubtéoretdver
platelet count thergaltgiodd wicedf el SIRBHIRIIRY ofdor WIERMPIBPHEIH Brepiatelet

counts reached 100% of the basal platelet count level b%/édgg/ﬁél, whereas the control mice that
|&tetee

received only salifEAd@toatANs: eHHiRUstRABPHE HRya] SOBEIReEE: e bR dextract

reduced the duratigpstHiedbraraberdspenitht gnateldt gaistintheaeomisohnainsutatsacgiyed only
saline to 0 days in %Ee erimental mic?hreceivlfaloq the higth-%eld extract. (P 133] In FIG..2 the mice
Sk (

receiving the G-C L?ﬁ(?@r@m”rré%elvee&%ri]t ergf?Hj ctons o?%é'rﬂa Up dﬁf&?'i\ﬂnsbaline
starting on ‘day 0, OO imjekgiday of &0 pogfley sextrebitrseglrﬁigb-pieIdax&gﬁttﬁ?ﬁr@i@ﬁdmﬁldPOGEN in
saline starting on dayl, HIEFEESHT 89?‘%'@%@&%@%%8%@ Mefihayield exrartavin

NEUPOGEN accelerated recovery of platelets when compared to mice receiving either treatment

alone, and the corRBIRaaBATIRIREIGABYSIRCD the ReRAAnmdr Ratkibe giaEeRgsRgWEetay 10. A

particularly interesHpgdwiénel wap tisleiRedian-ialbaxtas AP cpsakinatae tbergardpth
outperformed G-CSF admi i%;vration alone WHicrﬁfail d t’P rea(gh normal plat(zle
. F X

Is by th d of
e sl ool Bl et e (B B A R S BISHRT Y, Staned

normal platelet cobts AbourtdihgbySteamiernftad rettiracigimehes aelinthistiati nod fitladehdtsh iy dihe extract
alone. [00134] Acgoiainghs, ATHAIRM AR dNAi MO YIStk eXIaG LR TRIVBRI S e Watelet
chemotherapy-induced thrombocytopenia at least (1) eliminates severe thrombocytopenia, defined as
a platelet count of @10 10a radipkealeRatmRNseverity of the platelet nadir of a thrombocytopenic
condition, in general; (3) shortens the duration of a thrombocytopenic condition; (4) accelerates
platelet recovery, Exanplecsddpeedsimapiaieiet: levely by @rdwideseni sigihié degithy ielthextead . platelet
recovery through the CO'QQHB'HE;@E%RE [EHOSTR I;mglg %oi%‘!%!@ﬂpgl %Egdgcgqﬁigﬁtwaite blood
cells by administering th - . 1amma ation
[00135] This example shSaiigniagRivagisupgaaiirasiaiiibe used to stimulate the recovery of white
blood cells in a mammal exposed to radiation that has suppressed bone marrow function or
hematopoiesis[084 2tich Tile exxaaghleasrassssitivdietieca heghugiett|esetadtwititeUidbes péisletherwise
can leave the ma vulner ' jons, 36] Thi shows that the high-yield extract
stimulates recove%@%vﬁtegbﬁ%%@e#sﬁ?%a %%aerLgr%iI t %&%ﬁi@%&%&ﬁ%\%gﬁ (?(’)s%eo)f %%s. BALB/c
mice were used irPhiSE prerEate alsgdipdriaxpriianicand ceprstioa sfifetrreseeedodrays, 500

cGy, on day 0. Ce} %@tﬁ%&@@@&%g& KOREGYIBRIIANCE. POiEHAIRSIS Rihemisasiasgn or
administration of the high-yield extract; (b) control mice receivin anied only by saline

X-rays accom

p- (0) experimenta FHICE FREb TS x110l SUUEGHIBaFAEE o 255 YRG5 SPTRE BUANER Sl in saline
for 10 injections ahgtiageiaf Brfrpcttiqbs pentneeknis@rtigioingay-tiyd thecorapiadien anty coptinuing
through day 14 of thg_ exper| t; erimental mice recejving.x- igd by 200 pg
of G-CSF in saline,°I %ft?g‘rétir@brrz@gye%[}og{ ﬁéﬁw@dﬂﬁgn%ﬁg {(/:?(')?ﬁtir)l?ﬂ?i% ch%é%%%dga@%g{ggfmxperiment.
[00137] FIG. 3 sh&wgkgidarcovbpy tighviieddhmgaddnssaling drteamsarBishimicaffeseidimgnistration of
the high-yield ex”ﬁ%y%c%%ﬁ%%%i’m%ﬁml@@diFH@W?/d%YV%'fe {rukeRaNiaeas 8geAGR! ()0 days
after irradiation, where the mice showed a white blood cell count of about 600-1000/pl. The high-yield
extract induced recovery of white blood cells in abddt 21-25 days, and the white blood cell count in
control mice treated with saline only did not recover by the end of the experiment. A differential count
indicated that the high-yield extract also induced recovery of lymphocytes. [00138] Accordingly,
comparing FIG. 3 to FIG. 2, it can be seen that the high-yield extract accelerates recovery of white
blood cells, shortens the duration of leukopenia, as well as increases platelet count in a BALB/c mouse
subjected to a sublethal dose of x-rays. Example 8. Enhancing platelet recovery in a mammal suffering

from radiation-induced thrombocytopenia by co-administering the high-yield extract with an agent that
ctimiilatee heamatonniecic




[00139] This example shows that the co-administration of the high-yield extract with G-CSF can
stimulate platelet production in a BALB/c mouse that was sublethally irradiated. [00140] BALB/c mice
were used iV EXHESBMent. A portion of the mice received a sublethal do$&BURIHYHEHE cGy, on
day 0. Platelet levels were measured in (a) normal mice, not subject to either irradiation or
administration of the high-yield extract; (b) control mice receiving x-rays accompanied only by saline
I.p.; (c) experimental mice receiving x-rays accompanied by 250 mg/kg/day of the high-yield extract in
saline s.c. for 7 d&iKPRIEGRIAL BierHRG UM Ay GRYP m@%%ﬁat&ﬂwpwfg H%%"T’}‘(aqfrﬁ?éehfglﬁeiving
x-rays accompanigigldyeatescingediqn) ekgofinealkiidre abtaevinighkyinld axtanpanidd pg/ey G-CSF in
saline s.c. for 7 daily injections starting an,day O of the jrradiatign:. (f) experimental mice receiving
X-rays accompanie§ g}rg%%n%?gctirgﬁe% 'QE()V %@/I?d(}é%(f} &?ﬁeaﬁﬂh’qwe rc?@xﬁ'r%c%%rd ﬁ% p%r/kg G-CSF
in saline s.c. for 7 @i Irfectishthemditiges'Wagkofof the rextianes ooks 13FrBistaingnbeate of
recovery of pIateI%@Q_mee@(ﬂégmg@ﬁgp{g_m%\glp%_the high-yield extract and G-CSF are

co-injected, according to some embodiments. The rate of recovery was nearly the same when mice
were co-inject itb.the_high-yield extract and eithe /kg 5:CSF or [kq.G-CSE. In both
Groupe, mice TRl b Tt e RO DB PSSy, AL PR B8 receiving
only the high-yielchigitrriettteexvast doltowing.eBounistraiomarmal platelealcdane byf dagiagom contrast,
t ook the control g Al APOUHAAUABIRHRARY ARAULEDYeoLdaR o3 Blalelehcaupt, Example

Enhancing white blood cell recovery in a mammal irradiated by a sublethal dose of x-rays’b
co-administering tFARfh&/ief¢eRFaINVIRA RIARIGEIR Ra sttt R SERARB BIRQEIRI08VE!] This
example shows thatdherompebytaissration ebtir haagslgxtingtinibnGC-TEEteRA ST A white
blood cell product'honhi_n a QAL /C mouse that wf';\i@mlet kall}/ irra]diatef\d. 143 tBALB/cﬂgméce were
used in this experlr"rgen\{.'% p%)r( 5 of Bl ViRR feceivel'd STl Gose of XI5 s',ogﬁowé y; on day O.
Platelet levels wersjectassineer iwgeal stariiad micdandt slibgebigb-pithtekiradiation effemdivenddtration of

the high-yield extrach () LY.L PG RSCHMOR HcRSS60MmRaRIgA aly by SAlRGhP sdfe
experimental mice receiving x-rays accompanied by 250 mg/kg/day of the hlgh-yleld extract in saline

s.c. for 10 injectioRSTHIC PERERPBAN|BERCHE Sl K5raRseeHtF PIRAGISEIN &MY continuing
through day 1f4zggﬁt&§iz@v@}earm@?tﬁn9%i!e?]ai%_&'égemtaé naiee sRR8NEBE ;sféwétgg@m?rﬂﬂ@\bmg o
co-injection o Kg/day of t yi xtr - in saline.s.¢. for
injections at a ratergoq‘%t'#?eéggﬁge i'r \ﬁ@gf%%ﬁ?n%?(%%%%]&%%%gg&ﬁvﬁ 5‘58‘%Hﬂrﬁ]| g through
day 14 of the expdrioremiy s $e)f @oparansonal mice receiving x-rays accompanied by a co-injection of
250 mg/kg/day of the high yield extract and 1 pg/kg G-CSF in saline s.c. for 10 injections at a rate of 5
injections per week,&iaitiB% Oindeya8ind etk mNsHeaRsting tREokgR-JRYI 1k abdhe
experiment. [00144] FIG. 5 shows the rate of recovery of white blood cell count in an irradis
mouse when the high-yiéftextact &t o4 nematopgielic agent fo.g mar 2
radiation created a markieabressiettevhdnewiutedoémyd cells. The injection of the high-yield extract alone
induced a slow rate of white blood cell recovery. And, although not shown in FIG. 5, the rate of
rlecoyfryewgz g@@n;x%ﬂe\smm%eggsﬁliﬁ|$vmw§9¢h\%(ﬁr§o¢ﬁn%f§%§m\Q{bﬁh the ftﬂgjv_r-wi@tla e&taa“ételmdhetither
pg/kg G- or . The co-jnjection resulted in a transient spike to a normal white
olood el count oF GRPRECR AR T BRI EHE o GHE W e R B R Aot the
normal count. Frothudayrd&ingtihtbenbock tffbeizpesedan tie chevasthittamifference between the
co-injection and the administration of the high-yield extract alone. Both treatments showed 60% of the

normal count gpd fody reaguseefelRgsnwEmahsa&Y iday PRorhhs RABEohsRisgieseiyIRaHRlY saline
shoed 40% of the normal white blood cell count at dellﬁézg. Example 10. Treatino ITP patients in

Taiwan [00145] A PR AR Ll AR HETEIPR LY o849 f rEACkN Bh SYBhdMSEen-label,
multi-center and deseifindichdnaltndthagwovp aaitEhstrdydoniypby Badreaiety andgitcacyntdla
treatment using the.extract.w d.i j ing chronic idi hjc th openia. The
trial was conducteﬁI§%<trf/(§§éllt\e/<lel(§r%¥ %ﬂ%ﬁ%&@gngtgé?ﬁ) ?@%v&;%y %gbl @g% |]ﬁ's§rf;{ﬁegs%§ lowchart of
the clinical trial in Yiglvagxifaoihich saingitiddls aermegitiseaics HaoagthrehRMOIBSEARIC
thrombocytopeniaaesgindotd PO ATeiRpR) BICel of Hamaipiaay PASiiouidelans. Tlg ASH

guidelines include, as shown in FIG. 6, screening 605 for at least six months using inclusion and
exclusion criteria. RRETANE dUEEIPERMIG SHERAIBEIP A RHAMBAR (RE Yt G oIt Ry
corticosteroid or other therapies as established prior to the study. The study further included randomly
assigning 610 the patients into one of four study grBups. [00147] The study further included
administering 615 the purified extract by one of two regimens during the first two weeks: (Regimen 1)
500mg of the extract by 1V infusion for about 3 hours (2.5 to 3.5 hours) for 5 constitutive days per
week; or, (Regimen 2) 500mg of the extract by IV infusion for about 3 hours (2.5 to 3.5 hours) for 3
days per week. The next step included evaluating 620 the response: (1) if the patient's platelet count
improved to or above 75 x 109/ by day 15 but under 450 x 109/L, the treatment including discontinuing

620 the administration of the extract for the next two weeks; and (2) if the patient's platelet count did
Nnot imbprove to or abhove 75 v 100/1 bv dav 18 biit rinder ARO v 100/1 the treatment incliided




[00148] During the fifth and sixth weeks of the study, the patients were followed up while denying 625
administration of the extract. At any time during the study, if the platelet count elevated to 450 x 109/1_
or more, theYR8&WEtHoPed receiving any more extract and was monitoredPGiiVEHYR 3 the study.
Rescue therapy, in the case of severe bleeding, was designed to include IVIG, steroids or platelet
transfusion, was used and recorded. The other treatments deemed necessary for non-ITP-related
medical conditions were permitted. [00149] Based on the results of the study, the extract appears safe
and effective in in&reasthdfe HRtIR ¢ ottt 2thdRg SAE BatdhtSXRREMPIAL 1MER RS Vi patients in
China [00150] Thetmritiekexyaatovaphased ipyeorpyiGabgr efraatior, Brid (asexperityidnt@lhina. The

Patient had been diagnosed as ITP for, several years, and therg was §fective treatment including a
cplenectomy. Thel I i e o L &) Bt R £ Serloriol SHow vears t

maintain the plateléeldnitaetid seireadbtbeylitiPareOwEre sadorled. At the end of that treatment
period, the patient was treated with triamcinolone combined with the extract (250 mg/day) daily for 2

weeks. After a[@ongek treaéneide asssdowsrén BALE 8 i paiienscpdaisietedutwivasviecavered from
44 x 109/L to 110 x 1@8&.. Table 8..Y, bruary, Year 5 1st week 2nd week Treatment
Triamcinolone 4mré1q_ Cg‘ﬂltomycln C (T\?I(AE? L.V, (}/rice on day -1" and once on daya(t). eﬂ1e

mice also received 7 daily injections of 250 mg/kg/day s.c. of the high yield

extract starting on day 0 through day 6.

[00131] FIG. 2 shows that mitomycin induced thrombocytopenia 7 days after
injection in BALB/c mice, according to some embodiments. The control mice
treated with saline only recovered to 60% of a normal platelet count, or about
300x10%/uL, by the end of the experiment at day 26, whereas experimental
mice treated with the high-yield extract reached 60% of a normal platelet
count by around day 10 and 100% of a normal platelet count by around day
19, where a normal platelet count was about 500x10%uL. Accordingly, the
high-yield extract induced platelet recovery in chemotherapy-induced

thrombocytopenia.

[00132] The high-yield extract accelerates recovery of platelets or
megakaryocytes after exposure to chemotherapy. Although FIG. 2 highlights
similar results using the chemotherapy and extract amounts described above,
data not shown illustrated that MMC treatment generally caused platelet
counts to decrease on day 3 and reach a nadir of 25% of the basal platelet
count level by around day 10. Control mice treated with saline only recovered
to about 50% of the basal platelet count level by day 24, whereas
experimental mice treated with 200-400 mg/kg/day of the high-yield extract
increased recovered to about 40-50% of the basal platelet count level by day
10 and continued to recover platelet count thereafter. In mice treated with
400 mg/kg/day of the high-yield extract, the platelet counts reached 100% of
the basal platelet count level by day 21, whereas the control mice that
received only saline were still at about 50% of the basal platelet count level.
The high-yield extract reduced the duration of the thrombocytopenia from 6
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Triamcinolone 4mg + PG2 Platelet Count 71 x109/L 81 x109/L Year March, Year 5 Before PG2

treatment 1st week 2nd week
WO 2010/077867 PCT/US2009/068062

days in the control mice that received only saline to 0 days in the experimental

mice receiving the high-yield extract.

[00133] In FIG. 2, the mice receiving the G-CSF (NEUPOGEN) received either
7 injections of 200 ug NEUPOGEN in saline starting on day 0, or 7 injections
of 250 mg/kg s.c. of the high-yield extract 200 ug and NEUPOGEN in saline
starting on day 0. The results show that the combination of the high-yield
extract with NEUPOGEN accelerated recovery of platelets when compared to
mice receiving either treatment alone, and the combination therapy obtained
the normal, control platelet levels rapidly, by day 10. A particularly interesting
finding was that the high-yield extract and the combination therapy both
outperformed G-CSF administration alone, which failed to reach normal
platelet levels by the end of the experiment, after day 26. The combination of
G-CSF with the high-yield extract, however, obtained normal platelet counts
about 9 days earlier than through the administration of the high-yield extract

alone.

[00134] Accordingly, administration of the high-yield extract to mammals having
chemotherapy-induced thrombocytopenia at least (1) eliminates severe
thrombocytopenia, defined as a platelet count of <200x107/L; (2) reduces the
severity of the platelet nadir of a thrombocytopenic condition, in general; (3)
shortens the duration of a thrombocytopenic condition; (4) accelerates platelet
recovery, in a dose-dependent manner; and (5) provides a significantly

enhanced platelet recovery through the co-administration of G-CSF.

Example 7. Stimulating production of white blood cells by administering the

high-yield extract to a mammal that has received sublethal irradiation

[00135] This example shows that the high-yield extract can be used to
stimulate the recovery of white blood cells in a mammal exposed to radiation
that has suppressed bone marrow function or hematopoiesis. As such, the
extract can assist where a reduced level of white blood cells otherwise can

leave the mammal vulnerable to infections.
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Treatment Prednisolone 5mg + PG2 Prednisolone 5mqg + PG2 Prednisolone 5mg + PG2 Platelet

Count 108 x1 09/L 118 x1 09/L Data not shown
WO 2010/077867 PCT/US2009/068062

[00136] This example shows that the high-yield extract stimulates recovery of
white blood cells in a mammal that received a sublethal dose of x-rays.
BALB/c mice were used in this experiment, and a portion of the mice received
a sublethal dose of x-rays, 500 cGy, on day 0. Cell counts were measured in
(a) normal mice, not subject to either irradiation or administration of the high-
yield extract; (b) control mice receiving x-rays accompanied only by saline i.p.;
(c) experimental mice receiving x-rays accompanied by 250 mg/kg of the
purified extract in saline for 10 injections at a rate of 5 injections per week
starting on day O of the irradiation and continuing through day 14 of the
experiment; and (d) experimental mice receiving x-rays accompanied by 200
Mg of G-CSF in saline starting on day 0 of the irradiation and continuing

through day 26 of the experiment.

[00137] FIG. 3 shows the recovery of white blood cells in irradiated BALB/c
mice after administration of the high-yield extract, according to some
embodiments. Severe leukopenia was seen at 7-10 days after irradiation,
where the mice showed a white blood cell count of about 600-1000/ul. The
high-yield extract induced recovery of white blood cells in about 21-25 days,
and the white blood cell count in control mice treated with saline only did not
recover by the end of the experiment. A differential count indicated that the

high-yield extract also induced recovery of lymphocytes.

[00138] Accordingly, comparing FIG. 3 to FIG. 2, it can be seen that the high-
yield extract accelerates recovery of white blood cells, shortens the duration
of leukopenia, as well as increases platelet count in a BALB/c mouse
subjected to a sublethal dose of x-rays.

Example 8. Enhancing platelet recovery in a mammal suffering from

radiation-induced thrombocytopenia by co-administering the high-yield

extract with an agent that stimulates hematopoiesis

[00139] This example shows that the co-administration of the high-yield extract
with G-CSF can stimulate platelet production in a BALB/c mouse that was
sublethally irradiated.
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[00151] This result provided a recovery far beyond the use of conventional therapy of steroids, and
also showed a sustained effect of three months beyond the dosing of the extract. When the platelet
count appro¥éht Hei&l, an additional dosing of the extract was given for Rb/H3PEN0EIe3. During
the next three months, there was no overshooting of the platelet counts, which is significant, since the
extract seems to exert a self-feedback mechanism as a control to overshooting of platelet count.
Example 11. Treating ITP pat

the efficacy antP QA o?fﬁea
thrombocytopeniar¢iddRjeavhishbrthilerd patie xtsdysyBgntee gonalitian for Blawmtths eslarger with a

maintenance ITP %%%%re?nc}'ir-{zaﬁ) stud yvas open-la@gleq, ranq]omlzeg \{Vlth a tw -stuqy
was platele {

primary endpoint

ients - individual studies [00152] The objective this study was to evaluate

(RIRIER S&FECHTPShiN IS RAEAE HaviflgRAHBRICTd BBt

o either irradt inis ﬁgrhlort' The
Rb2081)Was 8|agnosed as

urﬁ?rregp%%%.%bi PR female paten

having ITP for moeé therhith-yeddsextradiacoh contiel arbekurtngipingdxirys e mmen@D onie patient
received the purifigd exfract for W%’éﬁ%ﬁbrﬁ%Wkéeéméhﬁ-@wé%ééﬁngﬁ%ﬂ iy Takie 9. Table

9. Date Study Schedule Platelet Coun

unt (10"31ul) 2008-11-24 screening 8,000 .
mg/kg/day of the high-yield extract in saline s.c. for 7 daily injections starting

on day 0 of the irradiation; (d) experimental mice receiving x-rays
accompanied by a co-injection of 250 mg/kg/day of the high yield extract and
1 ug/kg G-CSF in saline s.c. for 7 daily injections starting on day 0 of the
irradiation; (f) experimental mice receiving x-rays accompanied by a co-
injection of 250 mg/kg/day of the high yield extract and 100 ug/kg G-CSF in

saline s.c. for 7 daily injections starting on day 0 of the irradiation.

[00141] FIG. 4 shows rate of recovery of platelet count in an irradiated BALB/c

mouse when the high-yield extract and G-CSF are co-injected, according to
some embodiments. The rate of recovery was nearly the same when mice
were co-injected with the high-yield extract and either 1 pg/kg G-CSF or 100
Mg/kg G-CSF. In both groups, mice recovered to about 50% of the normal
platelet count by day 15, whereas mice receiving only the high-yield extract
recovered to about 50% of the normal platelet count by day 18. In contrast, it
took the control mice until about day 22 to reach about 50% of the normal

platelet count.

Example 9. Enhancing white blood cell recovery in a mammal irradiated by a

sublethal dose of x-rays by co-administering the high-vyield extract with

an agent that stimulates hematopoiesis

[00142] This example shows that the co-administration of the high-yield extract

with G-CSF can stimulate white blood cell production in a BALB/c mouse that

was sublethally irradiated.

[00143] BALB/c mice were used in this experiment. A portion of the mice

received a sublethal dose of x-rays, 500 cGy, on day 0. Platelet levels were

measured in (a) normal mice, not subject to either irradiation or administration
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2008-12-01 Day 1 10,000 (baseline) 2008-12-08 Day 8 8,000 2008-12-15 Day 15 12,000 2008-12-22

Day 22 8,000 2008-12-29
WO 2010/077867 PCT/US2009/068062

of the high-yield extract; (b) control mice receiving x-rays accompanied only
by saline i.p.; (c) experimental mice receiving x-rays accompanied by 250
mg/kg/day of the high-yield extract in saline s.c. for 10 injections at a rate of 5
injections per week starting on day 0 of the irradiation and continuing through
day 14 of the experiment; (d) experimental mice receiving x-rays
accompanied by a co-injection of 250 mg/kg/day of the high yield extract and
100 pg/kg G-CSF in saline s.c. for 10 injections at a rate of 5 injections per
week starting on day 0O of the irradiation and continuing through day 14 of the
experiment; and (e) experimental mice receiving x-rays accompanied by a co-
injection of 250 mg/kg/day of the high yield extract and 1 pg/kg G-CSF in
saline s.c. for 10 injections at a rate of 5 injections per week starting on day 0

of the irradiation and continuing through day 14 of the experiment.

[00144] FIG. 5 shows the rate of recovery of white blood cell count in an
irradiated BALB/c mouse when the high-yield extract and G-CSF are co-
injected, according to some embodiments. The radiation created a marked
reduction in white blood cells. The injection of the high-yield extract alone
induced a slow rate of white blood cell recovery. And, although not shown in
FIG. 5, the rate of recovery was nearly the same again when mice were co-
injected with the high-yield extract and either 1 ug/kg G-CSF or 100 ug/kg G-
CSF. The co-injection resulted in a transient spike to a normal white blood
cell count on day 15, whereas the high-yield extract alone induced recovery to
50% of the normal count. From day 18 until the end of the experiment there
was little difference between the co-injection and the administration of the
high-yield extract alone. Both treatments showed 60% of the normal count
and fully recovered the normal count by day 29. The control mice receiving

only saline shoed 40% of the normal white blood cell count at day 29.

Example 10. Treating ITP patients in Taiwan

[00145] A purified extract taught herein was used to treat humans in an
ongoing, open-label, multi-center and dose-finding trial with two parallel study

groups. The safety and efficacy of a treatment using the extract was
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Day 29 12,000 2009-01-12 Day 43 23,000 [00154] It should be appreciated that the platelet count
was double the baseline and recovered to 23,000 after treatment with the purified extract as a
responder t¥VP2xHATATeHt. No adverse events occurred. [00155] A female Halidiv20pom80®), 46 years
of age, was diagnosed as having ITP for more than 5 years and had been treated using prednisolone
(20mg OD). The patient received the purified extract for 5 days/week for 3 weeks, and the results are

shown in Table 10. Table 10. Date Study Schedule Platelet Count (10'31ul) 2008-12-30 .
evaluated in subjects having chronic idiopathic thrombocytopenia. The trial

was conducted at two leading medical centers in Taiwan.

[00146] FIG. 6 illustrates a flowchart of the clinical trial in Taiwan, in which the
patients were diagnosed as having chronic idiopathic thrombocytopenia
according to The American Society of Hematology (ASH) guidelines. The
ASH guidelines include, as shown in FIG. 6, screening 605 for at least six
months using inclusion and exclusion criteria. And, during a study period of
six weeks, all patients were allowed to take corticosteroid or other therapies
as established prior to the study. The study further included randomly

assigning 610 the patients into one of four study groups.

[00147] The study further included administering 615 the purified extract by one
of two regimens during the first two weeks: (Regimen 1) 500mg of the extract
by IV infusion for about 3 hours (2.5 to 3.5 hours) for 5 constitutive days per
week; or, (Regimen 2) 500mg of the extract by IV infusion for about 3 hours
(2.5 to 3.5 hours) for 3 days per week. The next step included evaluating 620
the response: (1) if the patient’s platelet count improved to or above 75 x
10%/L by day 15 but under 450 x 10%L, the treatment including discontinuing
620 the administration of the extract for the next two weeks; and (2) if the
patient’s platelet count did not improve to or above 75 x 10°/L by day 15 but
under 450 x 10%L, the treatment included continuing administration of the

extract continued for two more weeks.

[00148] During the fifth and sixth weeks of the study, the patients were followed
up while denying 625 administration of the extract. At any time during the
study, if the platelet count elevated to 450 x 10%L or more, the patient
stopped receiving any more extract and was monitored until ending 630 the
study. Rescue therapy, in the case of severe bleeding, was designed to
include IVIG, steroids or platelet transfusion, was used and recorded. The
other treatments deemed necessary for non-ITP-related medical conditions

were permitted.

48



Day 1 3,000 (baseline) 2009-01-05 Day 8 7,000 2009-01-12 Day 15 4,000 2009-01-19 Day 22 5,000

2009-02-02 Day 29
WO 2010/077867 PCT/US2009/068062

[00149] Based on the results of the study, the extract appears safe and

effective in increasing the platelet count among ITP patients.

Example 11. Treating ITP patients in China

[00150] The purified extract was used in a chronic and refractory ITP case
study in China. The Patient had been diagnosed as ITP for several years,
and there was no effective treatment including a splenectomy. The patient
was treated with prednisolone or triamcinolone for a period of a few years to
maintain the platelet count, and several bleeding events were recorded. At
the end of that treatment period, the patient was treated with triamcinolone
combined with the extract (250 mg/day) daily for 2 weeks. After a 2-week
treatment, as shown in Table 8, the patient's platelet count was recovered
from 44 x 10°/L to 110 x 10°/L.
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11,000 2009-02-17 Day 43 6,000 [00156] It should be appreciated that the platelet count recovered to
11,000 after treatment with the purified extract. No adverse events occurred. [00157] A male patient
(R01002), 6WQaat8/®t78¢je, was diagnosed as having ITP for more than 10 Ye3r5BAP R ¢Feen treated
using prednisolone (10mg OD). The patient received the purified extract for 3 days/week for 2 weeks,
and the results are shown in Table 11. Table 11. Date Study Schedule Platelet Count (108/ul)
2009-05-18

Table 8.
Year Year 1 Year 2 Year 3 Year 4
Treatment Prednisolone | Prednisolone | Prednisolone | Triamcinolone
2.5mg 1.25mg 5mg 4mg
Platelet 20x10%L | 24 x10%L 26 x10%L | 44 x10°1L
Count
Year February, Year 5
1st week 2nd week
Treatment Triamcinolone 4mg + PG2 Triamcinolone 4mg + PG2
Platelet 9 9
Count 79 x10°/L 110 x10°/L
Year February, Year 5
1st week 2nd week
Triamcinolone 4mg + PG2 Triamcinolone 4mg +
Treatment
PG2
Platelet 71 x10°1L 81 x10°L
Count
Year March, Year 5
Before PG2 1st week 2nd week
treatment
Treatment Prednisolone 5mg + | Prednisolone | Prednisolone 5mg +
PG2 5mg + PG2 PG2
Platelet 108 x10%/L 118 x109L Data not shown
Count

[00151] This result provided a recovery far beyond the use of conventional
therapy of steroids, and also showed a sustained effect of three months
beyond the dosing of the extract. When the platelet count approached
normal, an additional dosing of the extract was given for two more weeks.
During the next three months, there was no overshooting of the platelet
counts, which is significant, since the extract seems to exert a self-feedback

mechanism as a control to overshooting of platelet count.

Example 11. Treating ITP patients — individual studies

[00152] The objective this study was to evaluate the efficacy and safety of the
purified extract in individual patients having chronic idiopathic

thrombocytopenia (ITP), which included patients having the condition for 6
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Day 1 37,000 (baseline) 2009-05-25 Day 8 11,000 2009-06-01 Day 15 84,000 2009-06-03 Day 17

58,000 2009-06-08 Day 22
WO 2010/077867 PCT/US2009/068062

months or longer with a maintenance ITP treatment. The study was open-
labeled, randomized, with a two-study cohort. The primary endpoint was

platelet count response.

[00153] A female patient (R01001) was diagnosed as having ITP for more than
10 years and had been treated using prednisolone (10mg QD). The patient
received the purified extract for 5 days/week for 4 weeks, and the results are

shown in Table 9.

Table 9.

Date Study Schedule Platelet Count (1073/ul)
2008-11-24 screening 8,000
2008-12-01 Day 1 10,000 (baseline)
2008-12-08 Day 8 8,000
2008-12-15 Day 15 12,000
2008-12-22 Day 22 8,000
2008-12-29 Day 29 12,000
2009-01-12 Day 43 23,000

[00154] It should be appreciated that the platelet count was double the baseline
and recovered to 23,000 after treatment with the purified extract as a

responder to the treatment. No adverse events occurred.

[00155] A female patient (R02001), 46 years of age, was diagnosed as having
ITP for more than 5 years and had been treated using prednisolone (20mg
QD). The patient received the purified extract for 5 days/week for 3 weeks,

and the results are shown in Table 10.
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55,000 2009-06-15 Day 29 31,000 2009-06-29 Day 43 14,000 [0001]It should be appreciated that the
platelet count recovered from 37,000 to 84,000 after treatment with the purified extract as a responder
to the treatrNe@20MOAMRAErse events occurred. [0002]Finally, a female patieRETRE20029680Y ears of
age, was diagnosed as having ITP about 4 years ago and had been treated using prednisolone (15mg
QD). The patient received the purified extract for 3 days/week for 3 weeks (treatment ongoing), and
the results are shown in Table 12.

Table 10.

Date Study Schedule Platelet Count (10~3/ul)
2008-12-30 Day 1 3,000 (baseline)
2009-01-05 Day 8 7,000
2009-01-12 Day 15 4,000
2009-01-19 Day 22 5,000
2009-02-02 Day 29 11,000
2009-02-17 Day 43 6,000

[00156] It should be appreciated that the platelet count recovered to 11,000

after treatment with the purified extract. No adverse events occurred.

[00157] A male patient (R01002), 61 years of age, was diagnosed as having
ITP for more than 10 years and had been treated using prednisolone (10mg
QD). The patient received the purified extract for 3 days/week for 2 weeks,

and the results are shown in Table 11.
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Table 12. Date Study Schedule Platelet Count (10*31ul) 2009-07-06 Day 1 8,000 (baseline)
2009-07-13 Day 8 6,000 2009-07-20 Day 15 54,000

WO 2010/077867 PCT/US2009/068062
Table 11.
Date Study Schedule Platelet Count (10 3/ul)
2009-05-18 Day 1 37,000 (baseline)
2009-05-25 Day 8 11,000
2009-06-01 Day 15 84,000
2009-06-03 Day 17 58,000
2009-06-08 Day 22 55,000
2009-06-15 Day 29 31,000
2009-06-29 Day 43 14,000

[0001] It should be appreciated that the platelet count recovered from 37,000
to 84,000 after treatment with the purified extract as a responder to the

treatment. No adverse events occurred.

[0002] Finally, a female patient (R02002), 60 years of age, was diagnosed as
having ITP about 4 years ago and had been treated using prednisolone
(15mg QD). The patient received the purified extract for 3 days/week for 3

weeks (treatment ongoing), and the results are shown in Table 12.
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Adverse Events 2009-07-06 Day 1 Allergic reaction 2009-07-08 Day 3 Skin rash [0003]It should be
appreciated that the platelet count recovered from 8,000 to 54,000 after treatment with the purified
extract as aWEspHRAETYe the treatment. PCT/US2009/068062

Table 12.

Date Study Schedule Platelet Count (10~3/ul)
2009-07-06 Day 1 8,000 (baseline)
2009-07-13 Day 8 6,000
2009-07-20 Day 15 54,000

Adverse Events
2009-07-06 Day 1 Allergic reaction
2009-07-08 Day 3 Skin rash

[0003] It should be appreciated that the platelet count recovered from 8,000 to

54,000 after treatment with the purified extract as a responder to the

treatment.
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WE CLAIM: 1. A composition comprising a high-yield extract of Astragalus membranaceus, wherein
the extract comprises: an arabinose:galactose ratio greater than about 3.5:1; from about 5% to about
10% rhamnose; from about 15% to about 20% galactose; from about 10% to about 20% galacturonic
acid; and, from about 10% to about 15% glucose; wherein, the high-yield extract is prepared using a
first process that includes isolating a crude extract from Astragalus membranaceus and mildly treating
the crude extract with an acid, the mildly treating including applying the acid to the crude extract at a
concentration geaiig\fipm about 0.05M to about 0.5M, at a temperature ranging from about 15 C to

25 C, and for a time rgn in% from about 1 hour o %boqt 24 hoursf hereip the te?ferature and time
for applying the acid SUROHEON S UBREHE SIABHS e?ég?a?ét% s[ta?%a ﬂ?eﬂbeé? W5 Ehhtent, the
glucose content, andwheigintieddyxédiad! eordpibesein, the high yield is substantially higher than a yield

of an extract of the %gma@g{@g@%wég@qﬁgn%g@@ppnd process that includes
ex

applying the acid to the crude rgct at a temperature and time selected to obtain an

arabinose:galactosd PAtiBRAYETE iRAP8US 0B (5ABBIFYalactose, and less than about 10% glucose. 2.

The composition of fetainatiowhetein tHisexdewktgalsataied from the roots of Astragalus

membranaceus. from about 10% to about 20% galacturonic acid; and,

from about 10% to about 15% glucose;

wherein, the high-yield extract is prepared using a first process that includes
isolating a crude extract from Astragalus membranaceus and mildly
treating the crude extract with an acid, the mildly treating including
applying the acid to the crude extract at a concentration ranging from
about 0.05M to about 0.5M, at a temperature ranging from about 15 °C to
25 °C, and for a time ranging from about 1 hour to about 24 hours,
wherein the temperature and time for applying the acid are selected to
obtain the arabinose:galactose ratio, the galactose content, the glucose
content, and a high yield; and,

and wherein, the high yield is substantially higher than a yield of an extract of
the Astragalus membranaceus produced using a second process that
includes applying the acid to the crude extract at a temperature and time
selected to obtain an arabinose:galactose ratio of less than 3.5:1,

20%-35% galactose, and less than about 10% glucose.

2. The composition of claim 1, wherein the extract is isolated from the roots of

Astragalus membranaceus.
3. The composition of claim 1, wherein the Astragalus membranaceus is A.
membranaceus Bge. var. mongholicus (Bge.) Hsiao or A. membranaceus

(Fisch.) Bge.

4. The composition of claim 1, wherein the Astragalus membranaceus was

grown in Inner Mongolia or Shanxi province, Peoples' Republic of China.
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3. The composition of claim 1, wherein the Astragalus membranaceus is A. membranaceus Bge. var.
monghoficus (Bge.) Hsiao or A. membranaceus (Fisch.) Bge. 4. The composition of claim 1, wherein
the Astragalus membranaceus was grown in Inner Mongolia or Shanxi province, Peoples' Republic of
China. 5. The composition of claim 2, wherein the roots are from Astragalus membranaceus plants
that are about two years of age. 6. The composition of claim 1 having a weight-average molecular
weight of at least 100 kiloDaltons. 7. The composition of claim 1 having at least 80% by weight

carbohydrate #nd notrmeR Hiigdh By Weig bt IriRiM Be ThStSamBRRMIARBMIFAIRMN 1 having an
arabinose:galactose rati%l[g%ngéigg from about 4.0:1 to about 5.0:1. g The composition of claim 1,

wherein the acid is tri¢i “5&&38%98}8&%%%“5%& 3SR a&?mposition of claim 1 having a

pH in aqueous solution ranging from about 4.5 to about 6.5. 11. The composition of claim 1, further
comprising anggent that simuiairshFRaIRPPIRIIMgL2 WL CARPARIIABIGLAL ety ligihgr comprising
an agent selected from the ((?;roup consisting of granulocyte colony stimulating factor, granulocyte
macrophage colony S8ARIEHRE ISP Srythropoietin and erythropoiesis stimulating protein,
thrombopoietin, interleukin-3, and derivatives thereof. 13. An aqueous injectable formulation

comprising a t efapevﬁgaé%g)%éﬁr&%eo@m&ﬂm %famﬁgf%%%%?%‘% g&e%&ﬁc%ﬂ%ﬁ\?‘d?&g%%s injectable

excipient. 14. A'’composition comprising an extract stragalus anaceus, wherein the extract
Comprises: not more than 2% by Welght protein.
8. The composition of claim 1 having an arabinose:galactose ratio ranging
from about 4.0:1 to about 5.0:1.
9. The composition of claim 1, wherein the acid is trichloroacetic acid or

hydrochloric acid.

10. The composition of claim 1 having a pH in aqueous solution ranging from
about 4.5 to about 6.5.

11. The composition of claim 1, further comprising an agent that stimulates
hematopoiesis.

12. The composition of claim 1, further comprising an agent selected from the
group consisting of granulocyte colony stimulating factor, granulocyte
macrophage colony stimulating factor, erythropoietin and erythropoiesis
stimulating protein, thrombopoietin, interleukin-3, and derivatives thereof.

13. An aqueous injectable formulation comprising a therapeutically effective

amount of the composition of claim 1 and an aqueous injectable excipient.

14. A composition comprising an extract of Astragalus membranaceus, wherein
the extract comprises:
an arabinose:galactose ratio ranging from about 1.5:1 to about 3:1;
from about 5% to about 15% arabinose;
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an arabinose:galactose ratio ranging from about 1.5:1 to about 3:1; from about 5% to about 15%
arabinose; less than about 1.5% rhamnose; from about 3% to about 7% galactose; less than about
4% galacturonic acid; and, from about 70% to about 90% glucose. 15. The composition of claim 14,
wherein the extract is isolated from the roots of Astragalus membranaceus. 16. The composition of
claim 14, wherein the Astragalus membranaceus is A. membranaceus Bge. var. monghoficus (Bge.)
Hsiao or A. membranaceus (Fisch.) Bge. 17. The composition of claim 14, wherein the Astragalus
membranaceus wasgsanahiadoner bpneatiageShanxi province, Peoples' Republic of China. 18. The
composition of claim 15, \gher in the roots are from Astragalus membranaceus plants that are about
two years of age. 1@%@ 88’7%%%%8‘%%?% PP tﬁﬁ?/ing a weight-average molecular weight ranging
from about 20 kiloDiakeisaio adwoti#60ddle@attmisagid; ahe, composition of claim 14 having a pH in

aqueous solution rapging fEoyahout ébédPQ@@QHﬁ:@o@e?l- The composition of claim 14, further

comprising an agent that stimulates hematopoiesis. 22. The composition of claim 14, further
comprising an agent selected from the group consisting of granulocyte colony stimulating factor,
granulocyte masroph@ge eatgusisiom utatision faciom @vithitapeietiticn dseritd dpoesis sivmLdating

protein, thrombopoiet%t}gb%g[%u#;gﬁ;’brgggcgggvatives thereof.

16. The composition of claim 14, wherein the Astragalus membranaceus is A.
membranaceus Bge. var. mongholicus (Bge.) Hsiao or A. membranaceus
(Fisch.) Bge.

17. The composition of claim 14, wherein the Astragalus membranaceus was
grown in Inner Mongolia or Shanxi province, Peoples' Republic of China.

18. The composition of claim 15, wherein the roots are from Astragalus
membranaceus plants that are about two years of age.

19. The composition of claim 14 having a weight-average molecular weight
ranging from about 20 kiloDaltons to about 60 kiloDaltons.

20. The composition of claim 14 having a pH in aqueous solution ranging from
about 4.5 to about 6.5.

21. The composition of claim 14, further comprising an agent that stimulates
hematopoiesis.

22. The composition of claim 14, further comprising an agent selected from the
group consisting of granulocyte colony stimulating factor, granulocyte
macrophage colony stimulating factor, erythropoietin and erythropoiesis
stimulating protein, thrombopoietin, interleukin-3, and derivatives thereof.
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23. A method of preparing an arabinogalactan protein composition extracted from Astragalus
membranaceus, comprising: isolating a crude extract from Astragalus membranaceus and mildly
treating the crude extract with an acid; and, mildly treating including applying the acid to the crude
extract at a concentration ranging from about 0.05M to about 0.5M, at a temperature ranging from
about 15 C to 25 C, and for a time ranging from about 1 hour to about 24 hours, wherein the
temperature and time for applying the acid are selected to obtain an arabinose:galactose ratio greater
than about 3.5:1; from about 5% to about 10% rhamnose; from about 15% to about 20% galactose;
from about 10% to about 20% galacturonic acid; from about 10% to about 15% glucose; and a high
yield; wherein, the high yield is substantially higher than a yield of an extract of the Astragalus
membranaceug3prodécedthsithgf pspening proaessntigel actindestaipptpimgasibecidttadtes crude extract

at a temperature andgipe @sqjg%ggst%g}?@ighgg@@leméﬁ%actose ratio of less than 3.5:1 , 20%-

35% galactose, and less than about 10% ?Iucose. 24. The method of claim 23, wherein the
arabinose:galactoséS PRI E G AR BIRRITFIT o Birge/u RITPRAACEUSAUNENY 1e#NG he method of
claim 23, wherein the arahénosegakacicseitratio igitkdinced to within a range of about 3.75:1 to about

45:1.26. A compoﬁ%{&a%%r%%és:gﬂa%@dm gééﬁi)q aeffwtéagéi (%ft M%agglﬁ%%?(}?%pé?gaceus, wherein the

extract comprises: an a alactose reater than a om about 5% to about 10%
rhamnose; from about 1590¢6HFBIANZ809 §al e Db MOpHbIR 2okt 2Mott 2tRmiBRIRieSronic acid:;

and from about 10% to abeginkb?6r8lHEesE15 °C to 25 °C, and for a time ranging from about 1
hour to about 24 hours, wherein the temperature and time for applying
the acid are selected to obtain an arabinose:galactose ratio greater than
about 3.5:1; from about 5% to about 10% rhamnose; from about 15% to
about 20% galactose; from about 10% to about 20% galacturonic acid;
from about 10% to about 15% glucose; and a high yield;

wherein, the high yield is substantially higher than a yield of an extract of the
Astragalus membranaceus produced using a second process that
includes applying the acid to the crude extract at a temperature and time
selected to obtain an arabinose:galactose ratio of less than 3.5:1 , 20%-
35% galactose, and less than about 10% glucose.

24. The method of claim 23, wherein the arabinose:galactose ratio is reduced to
within a range of about 4.0:1 to about 5.0:1.

25. The method of claim 23, wherein the arabinose:galactose ratio is reduced to
within a range of about 3.75:1 to about 4.5:1.

26. A composition comprising a high-yield extract of Astragalus membranaceus,
wherein the extract comprises:
an arabinose:galactose ratio greater than about 3.5:1;
from about 5% to about 10% rhamnose;
from about 15% to about 20% galactose;
from about 10% to about 20% galacturonic acid; and
from about 10% to about 15% glucose.
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27. The composition of claim 26, wherein the composition is used in the manufacture of a medicament
for treating idiopathic thrombocytopenic purpura in a mammal by administering the medicament in a
therapeutically effective amount. 28. The composition of claim 14, wherein the composition is used in
the manufacture of a medicament for treating idiopathic thrombocytopenic purpura in a mammal by
administering the medicament in a therapeutically effective amount. 29. The composition of claim 1,
wherein the composition is used in the manufacture of a medicament for treating idiopathic
thrombocytopenic purpura in a mammal by administering the medicament in a therapeutically effective

amount. 30. A compasition comprising, a high-molecular-weight extract of Astragalus membranaceus,
wherein the extfact cORbRRBEOSH G2 HALA R A e PRSP0l 5REAE Hhan about 2.0:L to
greater than about 4.mandifentuadolia B¥edioabenit fo6 e aliadiagstiiiothrabtascy¥oenabout 4.0%
rhamnose; from aboys, 3%, 19 A MEARYA 195 AEHRRsRAHy M ARRUR 1R aReMborYElFose;

wherein, the composition is used in the manufacture of a medicament for treating idiopathic
thrombocytopenic pufSGEYS dMeAHmal by administering the medicament in a therapeutically effective
amount.

28. The composition of claim 14, wherein the composition is used in the
manufacture of a medicament for treating idiopathic thrombocytopenic
purpura in @ mammal by administering the medicament in a therapeutically

effective amount.

29. The composition of claim 1, wherein the composition is used in the
manufacture of a medicament for treating idiopathic thrombocytopenic
purpura in @ mammal by administering the medicament in a therapeutically

effective amount.

30. A composition comprising a high-molecular-weight extract of Astragalus
membranaceus, wherein the extract comprises:

an arabinose:galactose ratio ranging from greater than about 2.0:1 to greater
than about 4.0:1;

from about 5% to about 15% arabinose;

from about 2% to about 4.0% rhamnose;

from about 8% to about 25% galactose; and,

from about 5% to about 25% glucose;

wherein, the composition is used in the manufacture of a medicament for
treating idiopathic thrombocytopenic purpura in a mammal by
administering the medicament in a therapeutically effective amount.
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