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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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known as thronbocytopenia, a condition experienced in a nunber of diseases,
as well as treatnents that suppress bone marrow function, suppress

henmat opoi wei2810/i0r86cause a reduction in platel et count oPCFAFaAUYIIEY LT €S.
Cancer patients, for exanple, are often treated with chenotherapy or

radi ati on therapy and experience thronbocytopenia, increasing their risk of
bl eeding and potentially limting the dose of the chenotherapeutic agent.

There are a{ﬁob aStAﬁ‘éQa er@rra &Q@asrehaét @ée%%@sé&fr@rm@é}ﬁn%@@@mpa(rﬂa a
mechani smt reduces production of akaryocytes or platelets; and

(2) a mechani H]WWHQ@yt%rEC tR}'rlb‘r*réakrdrB\)m d)TP 'énﬁvea*ﬁtﬁénrﬁwéﬁ ghrespatologisal t he
ci Tcul ati on. 440, 2030407 8RARETLSI0:08AGA, LM AmEXaNBlsfordl ind di sease

that uses the second nechanismis I di'opathic thronbocytopenic gur pur a
(I TP). | TP i sdesireystiatetetme H‘nenl@l@@ﬂ o"gsldmg i) @eabeorrmaédv Iow piHelehedetti zed by

an attack by e BN GeSHRHEM el R SBUhdRl G SRk bidbloaR.

resulting in an et” count estructron is
due to the prabshcareodntidntliepl ditestest amlln&iethelrtabldn& pwvrlmlaﬂal%s e Targ [dwodi es

di rected agai E%ttelet &Lﬂ?%%ﬁrggdsto evgéxg)r@ig I%edrﬁ@%o%%omlé’%e&%mfi%m can

| ead to easy Druising, ess severe’int er nal
bl eedi ng. Bl eeﬁem@ré mhemtalhﬂeenbrsga Bpeding fgnsttrre)nafﬂeegtrmsagasjromjestmr grtracts

| bl di hi h b fe
Compl | cat 1 on. BRsrR Pl At oot e oRetlo bR bR oot GAEE Blbpi e i n

the United Stﬁaeedc@mdlrdalﬂeme is no known cure. About half of all cases are
cI assified as "i di opat hic," nmeaning the cause i s unknown. The term

thronbocyt ecreas e n

L obooy B8EY ¢\ CLERELS 7B, MR Rel. RS I AU
such as the rrStatesIarmir thgre mlmdwreadeng\trws helf otial eelsetwaret@aé.sﬁf@dda:r eased
pl atelets. The t "1 mmune t t apeni ¢ ra Loften used tp

eccri be t he ORPPiGnMmeaEng; MeEiep Teankiaiy ntlie e iR ErERoTRE AF Cease
am[lloioggi udes egs@StN W rdecregeﬁnng@ufe@s aénd\ﬂhé t8fn cgaqmrarf rdi?ﬂsnw!\/the)rl gi n.

. | TP can tri re rugs, or assoclated wth Infection
pregnancy, or pPﬁﬁ"ﬁ@r% g'&rﬂbee'ﬁ@x U%SWQWES|W§SéP9t%H%ﬁIBI§QS Acut e
| TP nost commapkle BR@ding has mu@e@mljedroerhe Be¥eagsd @atbless. arehec @il |y
affected, and_synptons often follow a viral infection. About 85% of

chi I dren’ recoveimugertirambyigresic PyRE freoffaroinesitp dsegrinedhe candifion. asth | s

consi dered chggiiifesi8MmhiunkdRlie Wi diBedsLakPinbiiges 8Bsbs M i RRIwrP
chronic I TP can occur at any age. | TP peaks in adulthood and fenales are

af fected two EaussRrasevell 3Reeases0EuBknayh itk mal es. Unfortunately, lifestyle
changes are often required to prevent bleeding due to injury. [0007]1n some

embodi ment s;pogé) andﬁ"PdCdnTt?e ¥rfg§§?é@§9cw §ru§§ eor*H%Bmgfé‘éIQNlﬂ‘pl'hféC@Qﬁft&é@rﬁéjﬁzy
Patients respond to the high-dose corticosteroids, but the responses are

not durable, &hENMHEE ﬂlﬁe@eh%ﬁugh as 8Ygemia lypwe@rf@reaiow& HA&itg hit Meght
si de-ef f ects. c@fﬂﬁron\éﬁ%Ccf(tiF@rnosfouhBtc‘Hh@r%ﬁn%Xg:%Snﬁcqlrtlé ﬁr%sécﬁfa‘ﬁ}/ dfe&t 8p+rﬁﬁd to

the choice of a spl 0 as“the s or site o at el et
destruction wﬁyr@htorrtsf oftesfiodewy al \e@djmfeqiloaddﬁrttqubﬁé% Qfoﬂnrjﬂre@arrer:@r% within some

erbodi ment s, R34 BH e AL bRFLUIen AR TR eBnglRHSAMACURRIL O 1V

I mune globulr rugs suc s vincristine,
DANAZQOL, cycl gstompreatiiadé, manMSc@rm thepmsehef duipniall B0 che ooswrdit ahp @Q8] One of

skill in the grd Wil PRBIRRIGA Snd AthaiBEHPE Wrebisa! QW B #F&d GhnekOMBles
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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are known to result fromtreatnment with chenotherapeutic drugs or radiation
treatnents. These treatnents provide the first nmechani sm descri bed above in
t hat t heyweupmvesss7bone marrow function, reduce the pro@aEisen9 068062
megakar yocytes and, in turn, reduce the platelet count. In contrast, the
abnormally I ow platelet counts of ITP result fromthe second nechani smt hat
renoves platelets fromthe circulation through the creating of antibodies

that bind to tjagifieh@fdebsectéCAAHINGYor ihdRFENS toSddrlidostdioiib @apndad | |
appreciate a conposition that can treat thronmbocytopenia regardl ess of

whet her its d%th%cﬁo'%@&@eap@i‘%t@mcafﬁ the é@l@@@ 'éfth%rr@f%it)r ﬁkf,)e Ohelatelet
megakar yocyt egegfdibAtahigh Sof Bolile ?éardguﬂoaéh?f'@nﬁrco%’pﬁlcéﬂbrkhe In some

anti body- medi at ed nechani sm of P. SUWARY [ 0001] The teachi ngs provided
herei n gener apMmpotligents ttqatma@tsme@paqalade edménigiraiion of giredrusiesand/enk/
conprising ex tr 0 a
conposi tion cgrﬁrr@[ra%%gﬁ%bugﬁhléﬁ@w Qﬁegﬁhﬁlg@%@“&e{?%@gﬁoﬁmm pgnma eus,
wher ei n t he eANSAOLC eypppesphamide, abil cpdespuinachosdsa e usedgyr eat er t han
about 3.5:1; fromabout 5% to about 10% rhammose; from about 15%to about
20% gal act fro t td I Om
about 10% %ga%]outé}fgfl’a/f%llljﬁgtgs o \ﬁm(%:égrs%%e{%bg? I%%hﬁr{ngéﬂw%ﬁﬁl]a‘?elﬁ%ntg
extract is prefakeeivuid r&j:utt fifoinm yeamentem@ ¢hmotherepaui@sdriugeloatrad1§tlcw crude
extract from extract
wi th an acid, ﬁ?% dfh&%r ea%qaﬁgltbz%?%lﬂ{r?ﬁrg %FMB%%% ﬁgsérfﬂﬁg‘%b'dg e crude
extract at a tftahcdftayr auppmess ahgme\gmfarrom e(bmjrbno r@EM:e othabuedwiib ohit a

about 1 hour TeEbaupoSaR At In . Padd e AP0 hodt e IF sh MR 1. T he

acid are Sﬁ| eebmfntadiydxbm @Iaﬂeléh@)lﬁmﬁbﬁ ItT@smsgla:frgnt mﬁesercana:] mechiagusg\athat:t ose
content, the glucose co e The hi i 1S
substant i al |y g PieTs Bogn BPcriGHaLH s¥prat ine ot At Frigdidsanat
menbr anaceus pinacdctd plstelkgs. a ASEC@ITGIQ eSS 6f sKIRtn it bideis pppdydtec t he
acid to the crude extract at a t re and ti se ectediﬁc;ob ain an
ar abi nose: gal 887Be%! |qrhﬁ‘|a6 Caf trp@%@ngrﬁégpy RENA reggEgleisopTgunelRed | ess
than about 10%HnkR3IEbiolbyicaIope cESEIOErBBIN G thet MBg@GErFbdy&Rdor plafeltgs aci d

treatment is trichloroacetic acid or hydrochloric acld. [0002] In sone
embodi nent s, fh?ec'@ié{at“%t()ﬁ@elt@M%@@@WYW@?@(’ meshanish AdiFagal us
rrenbranaceus In these enbodi nents, the Astragal us nenbranaceus can be A
menbr anacguaMB@e. var. nongholicus (Bge.) Hsiao or A nenbranaceus (Fisch.)
Bge. In sonme enbodi rrents t he Astragal us nenbranaceus was grown in |nner

Mongol i a or nxi Peo ' Republic of ina. Moreogver, jn sone
Sbogi mant JOBORC” | 76 BachinSseevaed Rerrt i Ear dndte sttt send o “or'e
about two yeaugse®bf a@ﬂpoé.@&%w)ﬁ@nsﬁmmmg @ﬂsc\s% élb@ rﬁérhb@@bae@nwary,
and in sone enbodi rrents t he extracts, have a vvelg E@g;ya nol ecul

wei ght of at PeREt eMRYARIIUDalR GPSIPORLPR §PMPESI i ghifact of

carbohydr at e aRfaddilis TOhRMRFLEY DY WRrgiRt F?Iﬁé)t ebi&radﬂaVéorﬂBrlses an
ar abi nose: gal actose ratio ra@gl ng from about 4.5:1, have a

ab
pH in aqueous abiNASEGRIackangi 1Yo 1 erieh By akous 3%15156&1 a*EPUE 5"/ertoa?}li’9

conbi nati on t hgee@hmrolSOfdnt %oepm%tdbeth@%@yé&ééw frbhea@aﬂm@% tfan
further conprise an agent that stinmul ates @%gm esis or be adm nistered
in conbinati oﬁbwtt%"/aga@g@mm@ Reid; amnd, rﬁﬂ%ﬁé@u’ih t@pbeWsisde glugoseymn

enbodi nent s, b i

aranul ooyt e culaay ERbRler it FRied il baTopattlaraie B%3k,
stimul ating fmatomqlu@wtsma@pmaemudeamdraet jrohr dptsagalil's nsmbrahacdusganst ot ei n,
t hr onbopoi et i n u r

enbodi nent s, Bhlg,yc%gétl 2’ Fm %r%deaé]%agpwﬂﬁﬁéda\éggjbﬁgeelnﬁ% c%rgg rfegoﬂFdUd' 1%t i on
conprising a Bbelylagdhe iacal foythefdreds ex@c&rabwn@rm:bntrﬁmmmmgmgﬁtommbantj an

agqueous i njec 2010/ 077867P /US 0 5 005] I n sone
enbodi ment s, _ PREM AR OB hat PR BPRNIF SETHSLOUHRRE 62C 1D cOr oMb ng
from about 1. Forkh tire adr@irig Borh; abioud mhabotet atiwiit P4 habeut THE G qesdtureosel | ess

t han about 1.5% rhammose; from about 3% to about 7% gal actose; |ess than
about 4% gal acturonic acid; and, from3about 70%to about 90% gl ucose. In

t hese enbodi nents, the extract can have a wei ght-average nol ecul ar wei ght
rangi ng from about 20 kil oDaltons to about 60 kil oDaltons, a pH in agueous
solution ranging fromabout 4.5 to about 6.5, or a conbination thereof.



[ 0006] The teachings provided herein also include a nethod of stinulating
the hemat opoietic systemof a manmal. The nethod conprises admnistering to
t he manmmawoanioaf7fssc¢t i ve anount of the comnposition conpr PSITAS2e000689%2 r act s
taught herein. In sonme enbodi nents, the stinulating includes increasing

pl atel et counts, increasing white blood cell counts, increasing |ynphocyte
counts, or a conbination thereof. [0007] 1 n sone enbodi nents, the nethods
further conpr g foNSoAng BEAG BFd Sd1QBd & o@taﬁﬂﬁ@%@atﬂﬁédev®lé’<9§§€ ratibn these
enbodi ments, the second active agent can be a henmatopoietic agent. Th
second act i vethegeaiectaes contertethecd @@Sﬁrc@mqnﬁ@”@r%h'ﬁhd@*fél §he highofeld is

granul ocyt e oLl Mol NehdrACh O oldr 8 BN ULPC ¥k fPadTB of ORKAOR SEAIAMY
stimulating factor, erythropoietin an hropoi esis stinulating protein,
t hr onbopoi et i menilbf@@aqee@mrﬂd@edammgj@raeomd Peasess dras dicludesoas]yme theanmal
can be any magpgliol feVh,68 &ﬂﬁct@@%h@b%@ea&ﬁd FH Wgé@ét%%g ot)‘eé]ﬁtéher for
testing purposes or therapeuti c purpos n some enbodi ments

i s a hunman andrabinpss@atactrseoditinesft lsss than BdrRN20%-3%6 fgetactagef voth lbgme

mar r ow suppressi o rn p c t t

chenot her apy grfa rgabqougpﬁgﬁﬁpﬁgég IR‘QF%% %ﬁﬁ&ﬁ}%ﬁ’&ﬁﬁe Bg'd h%g 'grstgé a(?PJ

nmet hod of prepaatmmgnttsheclelmtaaaeihcsamd’behyrﬁbthjdm aodpri se isolating a crude
extract from Astragal us mermbranaceus and mildly treating the crude extract
wi th an aci he I ngl.u p i h ciyd, t he. crude
extract at 8002celt pang sERHAS i RBaBr R ol FafChe By B

t enper at ur e r dstgagajus rmnwlumﬂcemc t o I”25th€se arthbbdiments,i rﬂme rAamg@usf rom

about 1 hour tg r e ng the
acid are sel et éﬂp%éc(%’ga?gﬂ%gﬁq JQ@P%ogg&ffa% I t' ?ﬁ?ﬁaq[ dcugsr ?@?ﬁ%an about
3.5:1; from about rb8mbmnabeus (H@%)Bgenomegorﬁe wmtaimwuent%%et Astaégahﬁs 20%
gal actose from about 10%to about 0% uronic acid; .fro Fut 10% to
about 15% gl ulEEEY AR Ys "Pﬁ?@ﬁr%)’Yrbl'rb %ﬂﬁiaﬁr RPTXS PEQMEA ﬁOQGHy hi gher
t han g yield Rfepﬁusnoedﬂmﬂg florebeerAst saﬁalewsodmﬁ@rﬁd t@ﬂﬁl@%@’gp&a@ﬂb@%wy ng a
second process at inc es ap g the a to the cyude extract at a
Cempor atur o addeses Geriie oS RIS AL S5 SHOHbIVOEE 85 S48 ose 1 ati o of

| ess than 3.5:1, 20% 35% gal act ose, and | ess than about 10% gl ucose. In
some err]podib[aeocs]s Th@c@h@%éuf@&eofgaé @Qtr%kﬁe caatvagy, @ag i egme@lnbddumbmtbj n a
range of abou 1 to,about 4.5:1, about 3.75:1 tq about 4.5: out
55875 To aboutnes et bivers, WeBheAvRestmoepRBl TR dbseinicast 1o

provi de a met hnubévﬁontrm@amasﬂeoma@w&ghhbmﬁwb@m ﬁotpﬂcﬁr@uh@n 2%herein
t he met hod corrprl ses adm njsteri n%] an effective amount of the extracts

taught her ei nPY &6 pRjieiR: AR g bmoéﬁélafﬁcéospﬁ%?rf%@ﬂgofﬁ%rﬁ@@%h? fika. In

sone enbodi meR shout % RN AP fin S§uBREONABAracdiRe frBMOBRIUN4 GOBRBBLE | ON 'S
adm nistered in conbination with a second active agent. In sone

enbodi nents, PecsakveRMBipeliEthgtRdt can be sel ected fromthe group
consi sting of granul ocyte colony stimulating factor, granulocyte nacrophage

col ony sti nabedj ngTFﬁeaéérﬂbosmtéthnqmmgttha eﬂﬁgct%ﬁtfmm%ﬁﬁir@e shidgehet i ng
protein, thronbopoietin, interleukin- and derivatives thereof, And, in

some enbodi mefiad Stwté%r{%@q@ﬁ’%ﬂ§3 Unb® admaigtered timCompinatont wite & a

medi canment fobgérﬁtetﬁé! S liIHe3RANMAEpdiBEIQ MR QHHRPEMbEJIRENRY! tRe laBeft SFHMRI by
adm ni stering the nedicanent in a therapeutically effective afmount.

[0011] One of 8RisElected e ¢ha greup sansistingsoftdianuloeite elony smmalpbrﬂ@acmre t hat
the 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.



concepts can extend into additional enbodi ments that go well-beyond a
literal reading of the clains, the inventions recited by the clains, and

t he t er rewpeoiee@ern t he cl ai ns. BRI EF DESCRI PTI ON OF TIPETRISGJREE8062

[0012] FIG 1 shows the response of the platelet level in BALB/c mice to the
hi gh-yield extract follow ng adm nistration of a sublethal dose of

radi ati on, according to sone enbodi nents. [0013]FIG 2 shows that mitonycin

i nduced t hr [Pobocyt mpﬁfm@e%%@}fﬁerﬂét% &xMaRE EbMPrisddy %%Bé&négecg‘ala@@@rdl ng
to sone errbodl rrents [0014] FIG 3 shows the recovery white blood cells

in irradi at ed BRLENGING Eemaghatt Taziii i %t?tquéﬁ bnfrem @tmyt rﬁ"/gﬁoﬁbé’PWé)@ ract
according to g RED s BRhSabd ROl 5dFHamithseh & ra%Bﬁt 9% E@%‘B\'ﬂﬁtr Yoo

platel et count 1 n an irradi ated BALB/ ¢ nouse when t I gh-yie extract

and G CSF ar egalacﬁOﬁpe@tSédha@@b@ntmﬁ(g gﬁt@c%wcamboﬁnﬁderftogn B{OQOHGP%I tg 5
shows the ratg,gi; §(ﬁ/‘7c§nlﬁfo%90fln"[ﬁé§e e.‘%B&%%eﬁ?, &%%gﬁéct'd%n%defé%

BALB/ ¢ nouse en t extract an are co-1njected,
according to smregenboldclmamwlgf[t(l@mghglfG)mGabdutlj%Q kinRadtoas ftooalwhard0 of t he

clinical o1 el b IRL YA ol ENS 0, PBELRNN ke 8.0 89D 9EH A3 fovi ng

chroni c idiopat openi a” accord I'can SocCi ety
Hemat ol ogy ( ASkdpnipinatieh ithmarsof.

[0006] The teachings provided herein also include a method of stimulating the
hematopoietic system of a mammal. The method comprises administering to
the mammal an effective amount of the composition comprising the extracts
taught herein. In some embodiments, the stimulating includes increasing
platelet counts, increasing white blood cell counts, increasing lymphocyte

counts, or a combination thereof.

[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



DETAI LED DESCRI PTI ON [ 0018] The teachi ngs provi ded herein generally relate
to the preparation and uses of conpositions conprising extracts of

Ast r agal wsoreero7assaceus. | n sone enbodi nents, the extra®Cs/usasvobesoased for
stinmul ati ng hemat opoi esis in nmyel osuppression; stinmulating the production
of IL-18, IL-6, TNF-a, IFN-y, GWCSF, or G CSF; stimulating the production
or action of white blood cells; stinulating the i mune and/ or henat opoietic

system of a mpmEY RGN0, MR BABRPbALL® ftb@ abFRNPS It @PLHF@, arRneM a,
or thronbocytopenja. The extracts can be use for exanple, in treating

condi tions cr &iteelimeyangipbiemeabogt &@pet&@b,ouaaéﬁpers@rmea@memnrw her
acci dental or (8 BAEboho ahd LEALIERLIRIROLABNES 5bR6-ebbbensid ncl ude,

but are not limt enat opol etic cel damage, SUppressi on, oOr renoval ,

as a result ogr%@féhmbb@w Ehpfremsalsmyt 5%1 19%5'75’@ﬁ§t@segwmt®@ﬁt can be
anel 1 grated usbageldneul SERLERRIG PRGN Rl 1630 BoolDR0E shiaenpufibLORE can

i ncl ude, for exanple, cachexia, emesis, and synpt ons.
Exanpl es of sirom abautdds te aholiel 5%lgmt;oseoan@>aalmph gjeld.n TheShigiPaield iMo.

6, 991, 817 and 6 r ncer a TN in
entirety by ré e%%ﬁ?:ag? ?%@fg] e ex C{]sbf:tigﬁwﬁggt%(aeétheo?fa{age;o%\gg?%qact| vity
and, thus, i nmeerds*endzﬂem:ecbro@jdedpjsu@atseomd preeesx thaadndyddsoappdyiagniiee, can

i ncrease pI atel.et, count and are eff ct| ve at tr t| n t.openia, a
conh t1an' t napticonBerén Bl bt SlamehtRulb.Hid tibebdpRgs dnug s
treat ment. Tharabirdise:galdtersaustiot dfeless sses. 501 20%435%@3&1@@&39! andhesever,
such as i mmun d| sor e d viral di sorde an i

Gl cor dor 1o e SReele it ol SODR TbdcE MR By ipssraaTeTe ¢

hepatitis. Th%t@dfénﬁeabéeiiﬂo%tmf adémwomuahsm eRgtsst Uiy ormmytscrbam a,
where a platel et count reduction can be _seen as an adverse reaction to the

drug, or a reé‘h‘l’”’@o%ﬁﬁh@@#h%fgsmﬁ?p?}t@é%f*@é 8RB EANIEWNSEIRCt i on.
Anti-inflammatory mnedi ci nes, cardiac nedicines, antibiotics, have been
identified [@816] calise cefachimgerrmxoyt piRRRiea. a Physhapl opom@@ttrigonasopawﬁdﬁ as an
enl arged spl eeﬁ, an cause thr onboc%_t opg}nl a, as the enl arged spl een traps
and destroys f %mEP%X%‘PeéY%pUT%%n‘@h 4t B MPthedsereprisey (8isieipgahnd
rheunmat oi d di sfa@ReCo@ltH? tha esRadty AT Rt ed iaasudi@AHAvig iglépBthid he
extracts can be used in treating thronbocytopenia, for exanple, whether

created by anthramhAYeRats dR¥PEIR- a BBnEOMEr CAROSIMHEs dhenacitieodiiad act s
can be used t grapidoddlRtm BF&QH%dnﬁdbsﬂfonV\f@' éc?rmms‘ﬁ&@df%ﬁ'éo?nbuﬁéno\ﬁe\'/v|th alhe
conposi tions and nethods describ herei n stinmul ate hemat opoi esi s, and

i nduce the pr&e¢andragtive@gept. niatsema eohRodmentsy dxanssasngtasyve agentEndie whi t e
bl ood cells. MRS o) r e the
producti on, prgglle? gratl gﬁé%’ﬂ&; Egrgél?apl %ﬁg%ﬁﬁl&?ytggﬁé}@ ﬁ|menrihg|§tf<d r (():gé;t es, and
ot her white bbwndlasglel spagrophedd esjonyc cetiravlating t tastar, rewtw@rqvetmftmdthelr
production ha pr r tr r Je d from
the circul ati %r}m%%%@(%gn &m hpﬁer th@?@%?ao%&@ o@yeg%uﬁlﬁ 3\r/\/l Ir?ry(ﬁet ter
appr eci at e t hdescdipes drherebfal Mdaﬁn spmeeermbodimgntsheéhe eaotporigens lvab beave been

provided. [0021] The extra oyid er C S re jn t he
e respondgd ot nfBor T BFEI Prmanctulpray Ve chriihel RbBaLRS
protecting hefabinbocybdpenic puripearzeinia marrB:aIAyda,dmmneteewg trecingdicanedt inea
reasonabl y expected. to st late the growth and activity of primtive
henat opoi et i Cﬂw%%eéw%lyreﬁegzyve AYHRY e nat ure hemat opoietic cells. Moreover,
the extracts can assist in inproving the efficacy of an ongoi ng treatnent
program sufb1ds c@eemufhaknIar;eyldmlgythsttem‘rmgseﬂriamgoltmv\pMIIi apyreciateethias tlence to
i nfections by sti Iatl .esis _in the i, ent d t hwa

| ecti one ¢ hEC R L PRRTE D ARG Arivbalmiet B B Wi haRuhedf
reduction in reddansbt yhe)blatmeaﬂheaﬁt/entuoﬁeerpat@t bprthefclzmsexhd ane tofms

Ast raaal us nmenbr.anacgeus haV| ng an Ara:Gal ranging fromabout 1.5:1 to
about 3:1 and'effed! \Rj1 'M5! ecul ar wei ght ranging from about 20K Da!tons to
about 60K Daltons (" the purified extract") [0022]This teaching describes
how an extract is isolated from Astragal us nmenbranaceus and purified. In
sonme enbodi nents, the roots of two-year old plants of Astragal us

menbr anaceus provi de a good source of & he conposition. I n many enbodi nents,
the roots can be from for exanple, A .nenbranaceus Bge. var. nongholicus
(Bge.) Hsiao; A nenbranaceus (Fisch.) Bge.; or, A nenbranaceus grown in

| nner Mongolia or Shanxi province, Peoples' Republic of China.



[0023] The extract fromthe Astragal us menbranaceus is typically derived
fromsterile processed chi pped or sectioned dried roots. The preparation

i ncl udes woiznmvatggerhe dri ed roots, scrubbing them w th ecrrsbemdwesoezl ( UF)
water, and cleaning themw th a disinfecting solution, such as 70% et hanol .
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 igRiepmESSRATIONDF FHEDFIERgESCct an protei n and associ at ed
pol ysaccharides that are isolated fromthe drink chips using a process that

i ncl udes appl ying gueous _extractio ol yent havin enperatyre of at
| oast 80- 1080821 BB S e errotrect Deme ah e RS G e 4n e
optional 'y i nglghdgela &@aceXdlloMigPBEmirtstelionsofad sabledl do_kadf &lidtionThe

al kali metal salt can include, for exanple, potassium di hydrogen phosphate
or sodi um di hfeFBeen HRYFBIRMRCJIMeHSco- ext ract ant can be, for exanple, at a
concentration of 0.5M KH2PO4 at a pH of about 4.5). [0025] The extraction

sol vent is @pps] edri® 2 BRowk ittt riltdrivcih Midudetl ItAdMBRYIRBERBUT day@Rttef OF as
many extraction cycles needed to isglate the extract fromthe roots. A

typi cal proce¥¥eqtine it BABIaPise. @5e0FdHRY 103Pes eMe8dimeath cycle |asting about
3 hours and applying an extraction solvent having a tenperature of about
100 C in sjoue4lenbpid. reRhows the réddvaly ehivpge AlcoEséisaipt eedistdd BALBIAI ti al
hot aqueous salt %sh, uch as in 0.5 M,KHZ,E)?A at a pH of 4.5 and at a

t enper at ure ofMGhAIE" 180MBIFEI0R Bl thSNIEN NS XUkt sBROTERBoR MOMSs, al |
steps foll ow ggpbhndteparati on of the drink chips are conducted under
aseptic conditions that include the use of sterile equipnent and reagents.

[ 0026] The extracti solvent is then congeptrated, and this  c done
inder vacudiDiE s Elicta s ahieRe oo A oo Tesn rasked BABE o
achi eve a conafike aiHednthefhighgisld dkiratefand BECIH atdhgo-fHjddi&d, cdbicBRlingl Bie
concentration can al so be acconplished using ultrafilfration, such as

ultrafiltrati 8AM@OMPOLiMeYSki | oDal t on nol ecul ar wei ght cut-off filter.
[ 0027] The extract is then precipitated fromthe concentrated extraction

sol vent usipg16 | ome. Rlskanel the Thage lopwesovahk analhieaniobe, cdilogouex aRTdre,
ethanol. In some_enbodi nents, the ethanol can be added to the solvent to a

concent r at i on'"61913{p6RALAIG BeYRe ¥iheat the pal-viekb st arpaitiiFet 8 FRat e t he

precipitate. |feddedRicesaRR tBRBAR erhb&iPERE] pitation is done by first using
a | owner concengrati on of about 35%ethanol in a first precipitation step,

and then usjing a higher. concentration of about 70% ethanol in a second

oy eci pi tat 1BHTEE o TSRS MBS Obi sl HIAh bAvaEel Yok A

preci pi t ati onpateris Neerge didgabsed As @¥aRE! BhroARY4dRE4thid OfrdtABo cyidfeniD %

50% 60% 60% 70% 70% 80% 80% 90% or any concentration therein. [0028] The
al kanol washe8ceafingdo 7 Bpdmasigan sockety eHaemalelaoyi(ath) gridelings. preci pit at e,
for exanple, can be washed with nore of the |ower al kanol, where a typical

wash may DETA|IUER,DESCREXAONI €, three washes with 95% et hanol. The
precipitate is then suspended in water at a concentration suitable for

further pro ing_such as, for .ex | e, about 18-2Q% wei ght/vol une

ropr oct pr 1 ADPER b R e T R Pttty e A S ate e T used 1o
L enove additi Qg@é pﬂ@brﬂb%@ii(ﬁr@ behprédity @Qﬂamw?t@ﬁba/?beneﬁbﬁgswg n_ﬁ] ant can
e preci pltate W t . ni e concentrati on t he ower a anhaol .. Ine

hi gher concen??@?ie('i’?tbogfm? & SxﬁéFa%IWaﬂﬁs?P L@ﬁaf?fe?“r%?t'”@%}%?fﬂtwo'%ﬁgb%

ethanol, and ifyeRRUBPRENSAT BRALBLHRP HO Wredeanelor ILApCTERL ernNF-67 Yk ext ract

precipitate that contai ns an arabi no%al actan protein and associ ated

pol ysacchar i d&M-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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[ 0029] The crude extract is re-dissolved in water and dried. Suitable drying
processes can include any process known to one of skill that avoids

excessi vewbeatoaiggeand can i nclude, for exanple, spray dPZIra$2009a6806m
drying, freeze-drying, critical point drying, solvent exchange, and the

| i ke. The crude extract can al so be re-dissolved in water or aqueous

sol ution, wherein the crude extract is brought to a suitable concentration
for ultrafiltpajdeai; whiresBEEcoiRRAL TRdbdo, Jul@rs Wbt fithlted @ Nfepmitbgdic@n for
ultrafiltration is about 2% The crude extract can then be ultrafiltered to
further renovéell odaMadeecHRRTESRIPHhOr NE]RBOYaA PSard eeticef DRBEVAIANM of t he
sojution, whetghioldisn Ut imlhb rédidr2e, e @h 5 8l GatPlsifig s 3 S

ki | oDal t on nol g%‘ﬁ?ar wel ght cut_—%ﬁn. [O SOI?I N some er_rbo&(?rr?ents,lﬁ?he crude
extract can appetarends PsoMidsick beren, o¥tiere e sEMptaRte can drcludegtier ¢x@mpIRs powder ,
and is soluble_,i 0 AR Oq?;g t / krent s,

t he powder isgg((&) U ’Igﬁfer?k\’/vgﬁt?ap}to Irztﬂ e%llssly ﬂwg)g%rﬂ? %%mh%}s ?r)ﬁggﬁtﬁgﬂ%gﬁvﬂgr
shows a wei ghtam dssfoupdnfodeyamgleofin UeSsPatdvo. &o9iit.8 15 %hd V92801 #1888t oxi n

content of le : : LN S i s, has an

endot oxi n con?é?ﬁ Q@Pmﬁg%;ﬁe[rg%;gma%@(}?atg@ge@d]lﬂge%wBp?éjfbrrg?\%.

2010/ 077867PCT/ US2009/ 068062 [ 0031] The crude extract can be further
purified byl0DBH- extheayeacthsimelatsghepatppoithie actvityaidt thus, insreasedilesbl ved in
an aqueous so i ad. b s\ e.co i f.ar
ultrafiltrati g‘?\“ bﬁ@ﬁ?@a | ;rﬂ g%rr?%%h?orraéf‘%ag@q%f Cag]b@gfe%%éﬁ)a&léligfét ¢ gléri]tsasno ved
conposi ti on i sra éffactive bt gealingetheembacytapeniee @ comaidive thaivis mudsé camaronei ght

mat eri al s and

wei gt cut ot Pt o Gpie e AfioHRRLgL pha el 158G, e huBER ke '

retentate of thesesldfrtatorhibotdpenia, hoeleubre duthrasligimane: disbalereant atrge

colum, such gs a SP Sepharose cation exchange c mm uilibrated with 20
1 NaOAc. but f OB E S3gBipe 8 AR T doieiSO 1T GRS RIS i | o
el uted t hr oughirgniisord@ns eX¢ baoa®nkAdpatis. STIRE aaSirdstAtiSR Ph drRS&aarlsy

exchange col um eqﬁi |'ibrated with the sane NaOAc buffer. [0032] The el uate
fromthe ani oRASECHANBROYNAAGAR: P HE pfai?'ehg%“ﬂ? UGPD Fap RetSeEN ASeHhr at i on

of other fornmad@rsé Feaclyh tdte deg!EUDRIsuROF Biendrug dhpsreBsigbbas ahrand dri ed
to formthe crude extract, which can be kept as an Internedi ate suitable

for preparati Bnclen.t r@tbpﬂ@mr@@%m%@ﬂ?&cﬁar@iﬁy m%@@naﬁr%:tbli%ﬂcﬁ’nh@\f?e
preparation opebhicRtfidd 468 cBisd 8CthrorhB3BdeRid e RIBPEsRAitidR, Qichife
purified extract, the crude extract nmay be mcrofiltered through a suitable
bact eri ost at i @nfeniarged spirem. sgnacayse thrambaayapenign@sulher enlpgedr ¥dearv desal t
the sol ution I i ol i t I wei ght
cut-of f ult ra?r ??? ?g@?g%ﬁor‘yé;{ﬁ%glaﬁgtg; Ir?'\ﬁﬁg gégséﬂtlgg%lﬁ’t %@h%ﬁ@(ﬁ %‘E}d{ ate
from t he ul t r dfdumateitidineaise cenalsertarag étronbatytopeniger cent concentrati on can
be determ ned using a refractoneter. In sone enbodi nents, the retentate is
concentr at a t fiat k t 262 5

concent r at 2@0?%1[ en't&“?i{% g‘élﬁl’s{ht% h%)ﬁ%gggg?rgﬂé alf ed W ?%@tg{gl @3%‘?9%%%@?@%’ ™ some
enbodi ments, ekeMplewerhethirasgatedinbearetimanoe disatder somdddneo marrow
concentration = 909 LRkt at rther . , Where
a typical was ﬁ%cpargglgﬁil ﬁ@%ggﬁ@%@ﬁg%%b@?é ?ﬁ@“'ﬁ%‘é’?gﬁ@t”e&ﬁ qltt\%eozt%ﬁgdr ous
et hanol . The pelicigsi wal.e The chmpogitioredand ryetheds kiesgibedf hergiregtmalate | n
sonme enbodi ne ryj ecipit . QC | e,
through use. ofenehsbafy Shihdiee E sRIEF AR & BrRBRsRrS Beons SRR

2010/ 077867 PCahdUs#z0 Whité 0wl ¢eli8 34 hkrcoampdsitioh® ade enetlacds drsicdbed bergat ch

variations in %heI Eﬁ);t acts gbt al ned flro .the pr cesi he nPt thﬁlts can be
bl ended at on&"BMeHor estBrg? HCHGQ. ¢ 1hgo E:?{? APt pFn(? alon'| gt s gigletets,
enbodi nent s, hwhgaRsgoeass, ad wies Whiendicwy oélls e neW ambecdladate heindi ng of

he "drink chips" | endi,n f r inter i i r r
E:oﬁbi ga!ti onCt IFFg;SpggrfyPa&erdlthe?r 8rod%tc ioen hlast geeme%hgérggsel otr htﬁe)P h%(\:/(easgéeno a

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



[ 0035] The conposition of the purified extract can be determ ned by
gas-liquid chromatography of trinethylsilyl derivatives of a nethanol yzed
conposi t w0 20078850 usi ng st andard anal ytical techni quegCrusanonesoene of
skill. In sone enbodi nents, the purified extract contains Ara in an anount
rangi ng from about 5% to about 15% about 5% to about 12% about 5% to
about 10% about 10%to about 15% or any range therein; Rha in an anount
l'ess than abogiheld sRIl Wb BettcRlaPpicdiatd tReRdhbe | SHaikBagkEA RV tf@al in an
anount rangi ng fromabout 3% to about 7% Gal, about 3% to about 5% about
4%to about 6%acBingadiathamgeeemerwided- G c in an anpunt ranging from about
70% to about 90% from about 70%to about 85% from about 75%to about 80%

from about 36241t 0 BROWXtrBBR0 pRVIRAY heRMN &ahhas&st in AbbtoRed GRAT iTnrdires
expressed as nol % [0036] The Ara:Gal ratio in the purified extract ranges

from about 1. 5SPopge dpdufecton or|iR igvpENasHPRESsKnt@Nditines.ApRd @sPteFtRg on
ranges from ah@b‘étlcjce'ﬁsﬂn hélba%QQBt A'tlnd?@nelextifefc%&ﬁ)@blé réas%ﬁa@ty%?p@&é’(ﬂ’to 3:1, or

any range thereiln. he purified extract has a wei ght-avera

mol ecul ar wei gmuhaéﬂﬂjﬁr@”owfbﬂm(a%tufﬂtym PRMittyBehaneriepreietiGBOIEniEys 10 IthSDaI t ons,
In sone enbod gh Syl | t ons
to about 40 k| ?%Jrrrtés]%e{ﬁ%tﬁﬁ%%out% kMO(F)@VIg!tEotn]fg teg?ra %ﬁan?,g %ig o | t ons,
or any range trhwowng theosBraey eofvean th@)lmﬂlrtreﬁfﬁwnéxprmamhasutatn ash

content of Eﬁerhglfhem%?lo%ﬁ/d?s{lpeﬁgth\éﬁmghta % CE?gsg&Z{tIqug %SS than

about 10 ppm wei g drox |ne con out
0.1% | n sonesémblatngribetratopdesihidiexygticok iand tbwattlegtlniestldmsthat adulcabout

D010/ b7r 607 peiB 30 UhistBeatm s, kB ot e R elion in dntgasnel ar 1y

free of endot ogatngnthiavi ng an endotoxin content of less than 1.0 EU ng, as

determ ned by Endospecy [ Sei kagaku Corporation, Tokyo, Japan]. In sone
enbodi nent s t QX Nt .l S than 0.3
erpodiment s, ERGEAH SUTLEAN Ghrksal SR hhANa0u A BI ABSSAL AN 05

to at least 20 ng/nahqmudrdmaabwtnl-ﬁ il 1o ahmﬁdiﬂsas@butawenaqeanttﬂemﬂlarfwmqmtabout
4.5 to about 6.5. ]f ‘ s an

ar abi nose: gal act os@RARE 0 SR8 E St 4Uf8d ¢ | om about
5% to about 15% ar@liaeose; I ess than about 1.5% rharmose from about 3%to
about 7% gal act ose; |ess than about 4% gal acturoni c aci d; and from about

70% to abo % oducase. hese epbodi ment s theetr
noi aht - avorngé PEE Haseniad deBERE AR Ul B/ St 5 TS0Bt Pl ASBAME 2hout
60 kil oDal tonmenwrphbowsaqdqmuﬁe@olnﬁomembgirrr@tsf rtnemab@uttmutbatrcmloabout

6.5, or aconb nr{tg(erep Pre aration of an extragt of Astrfa al us
nenbr anaceus H SKPgaks) meragnacPus PYEouf 8999t §OUKEUC 4™ and an

KWANer age nol )E‘C@bmboéji@(brghﬂn il drib@ifahle! tHhrdtabanbe NS foalskample( 4 he hi gh
extract™

.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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[ 0041] General |y speaking the extracts of this exanple are higher nolecul ar
wei ght fornms of the purified extracts, wherein the extracts have wei ght
aver age mwbeouwlarserei ghts of at | east 100 kil oDaltons. ARCODAS2@0I068062

advant ages, these extracts have a | ower volume. These hi gher nol ecul ar

wei ght extracts are prepared using, generally, the procedures for preparing
the purified extracts, wherein the eluate fromthe ani on exchange col um,
the crude extpaClsoladdd B e dddieehipx LERGLa g&a@eeg th@taﬁcldué§af>ﬂ>|ying"éme
purified extract or its internediates”). [0042] A 100K nol ecul ar wei ght
cut-of f ul t r aPAYRQUEIYACESSIAYAN Havisad temppradyarcé at kastiGOQifext ract from
the purified extract or its internedi ates. For exanple, the eluate fromthe

ani on exchapgg4icol g ekidctidn sHRInk @En Bel REfeh Yantl anheptibPaly HelRiew 8- wei ght
cut-off ultrafiltration syste and the retentate i s concentrated,

. , , d
preci pi t at ed, CYpRGIIHapPYGh $0PP REwRl BRIALSAIL alte alkplaetlfdlicaerndved felan be
accomp i shed uskRgict B BBLAQAIS, A6a5Y bRRnaRAYS.ddl iR ERA HospRatel the
0043] | he hi gh extra

purified extract. | n sone enbodi nents, the hi ct contains

Ara in an anolhe crxypeignt eambefouexaBpiet at akereentsign abeaM KbdPeatbout
75% about SO%qu_po%%ldu_@ % about 55%to about 60% or any range therein;
Rha in an anount ranging fromabout 2% to about 4% about 2% to about 3%

or any range therein; Gal A in an anount rangi nﬂ from about 4%to about 6%
from about [802%lo abutedastien sehent dagerrligdr & fhe aiinki ghigs ffpantimeangi ng

from about 8%donaReK, A %or %Q%’énr%%%’atcﬁoﬁl?,f’é%s ﬁ@e%eoagoi%lagezﬂ%t&tr%gpm 18%

or any range therein;, Gc in an arount ranging from about 5% to about 25%
from about 7%rom thbdoets2@véypicabpiogbsuinciudes thyealexiiactipbogycles, eash evsltge

therein. Al Pa%(iﬁ@t%éut%r ﬁomﬁ?%h&%gggw?%i{@t?a%iorﬁ 0B9éis %ir@;]@tggfégrétﬁé oin

the high MWNWextra ranges from o about 4:1.
enbodi nents, phabrtd0CGAL. riatsboe erabmentsoticalrimbtchinslare @xttbatat vath7at 1,

bout 2.5:1 tg. : 1 t, o3 1, : bout
2: (iu or any rg]r'l%iﬂgl}]ae(ﬁlg’l%H%Sﬁgg%g%%e(:ﬁtﬁjsdﬁ%hi@%%@ﬁath32@9§tr\‘}\i:egla(\]:]rh({é}aa\elle(r)gge
mol ecul ar wei tgmhpdrhtate bbalgyue d0er’Ctfbaabdl® G0khihoal tiossmelemismireesbaltli nent s,
t he high MW t. h ight - npl I i, ght [ f
about 100 ki | STl i, PeuaRIaaeY §l P sRES 44 BN bET B *The
mol ecul ar wei gbiditiaizgRat ihclode &fzoude dfQterié bgldambanend @agbatyt 300

kil oDal t ons, about 125 kil oDaltons to about 275 kil oDal tons, about 150
about 200 ki,l o

i1 oDnl 1 ong02 anthe FRletiancrar it BouRe wieeslart’ B R eliitict has
an ash cont enundér \‘aeaamt dten tentmeuatudsdngingeirghtaboat Beagytoratioat 76601 ent  of
or oat er than G0UGr® O ZDRIATn APt dPhentQ. o AT EERFr i Sbolt 0. 2%t o
about 0.3% [ @6doEhTasohi ¢l MIéEXibé agdcondplishiist @eig alitrifilfragsh, obusndgy oxi ns,
having an 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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endotoxin content of less than 1.0 EU ng, as determ ned by Endospecy

[ Sei kagaku Corporation, Tokyo, Japan]. In sone enbodi nents, the endotoxin
content iwOl2ers7t8san 0.5 EU/ ng, | ess than 0.3 EU ng, or pamyusec@agesosher ei n.
And, the purified extract is soluble in water to at |least 10 ng/m and has
a pH in aqueous solution ranging fromabout 4.5 to about 6.5. [0048] The

hi gh MW extract contains about 95% carbohydrates, including the

car bohydr at eSfrbhatfoglexg%hd 3%, 1308, PO 2%, COOR-50s t BEv8 @b BOgRYGHL an
protein, and about 5%&; ot ei ns, where hydroxyproline accounts for about 20%

of the total ARYr@P%cSWertde, é’ﬁtanypp@%\tré’i'i)rd)ﬂ‘%@”an extract of Astraqal us
menbr anaceus having high yield, an Ara: @Gl ranging fromabout 3.5:1 to

about 5. 0: lippagyd anh@\éﬂfa@gewdgﬁégcaahabeV@Fg&tbdtfbatfuﬂtr%rgw%@roﬁ harheabout
100K Daltons ("the high-yield extract 0049] An acid-nodified extract is

)
taught in US PEcinigte. Brexemples cagbrerashey V@ﬁﬁ‘éﬁ?"erﬂj the joweszikeaek whee t hi s
exanpl e are ap t[yHEéIO\Y/QQF?'Fﬁayf Mole, kGrastarb 18, 1P&s WashBatwithhesesPaRMhSle

substantially _higher yield forms of active extracts. In some enbodi ments,
the high-yiel dhexareeipitaie dﬁﬁh% sppRgieddinuwater at e geneaNtration seitaple dedur es

for prepari ”Q{LLfP\%r %@&Mgeégglg O?SFhﬂJPdeké?ﬁﬁlHd'a’BEPf gl% -3hehd hgvélur‘ﬁ@t ment

descri bed by I's exa € process inc es 1so a I'ng the crude
extract and nﬂedrqclmtraém bmgahiveadﬁnumé lewer alkanaliin thexwatesiain hehesed tadl y

treating incl n xt

concent rat 1 on' i AR el Blebal? pb TR BR8N TR Sudtindant im0
about 1.0M f berprabmtﬂte(ﬂ)\nﬂlﬁl\a bighaboaricedirafign of tharipweaa@(end)lheﬂm highghe
Preatnent b1 neobeRRRIETbr bRTBRECH A 1sR Yeb Rl e3h a2 ook “Can”
be increased bey@md epdbduliraemsts 60R7 36 nethaatah,odi areatesa ctualet ds»erdcepgici'pltefe tinme
necessary for the action of a referr ydrol ysi.s techni gye.. The
emper at ur o alfii BpREGh ahRgbigeEhardefing assu et P el pa T n « ne

ar abi nose: gal actose ratio of greater than 3.5:1, and other conpositional

features, S0089Jas The cgalkamit@st iscardissdlvanf inabetgt ahB%ried. aSthbIe?G%ng he
gl ucose content of about 10%..t o _about 15%gpand

J010) 057607 PaRIasBbY BB DB 0aoL FFReSR: kv ool Sp8: B0 U It o WS ¢ han a
yi el d of an egkesseivedfeating ahs caagriude, fmréxamlpmcepmymrgadgae;ﬂzuum drging,

different progess that includes | ying the acid to the . extract at a
remper at ur b aaeza e R ors SBRicARah! SrlBn cf 46 odBeride or

| ess than 3-5ei-tracﬂ%3§%%| @&l@&ﬂvecﬁmﬂwla&ﬁSortétﬁléoa@%@tutléﬂ%vﬁbm% The
yield of the h| (%éel d extract can _be 3% 30% hi gher 5% 25% hi gher,

10% 20% hi ghefFTU9¢ r@sb/@mrw to gsuftablg FORSYIHERION Seoul s Bliogh el SOB1E any

range therei ngmbbgintin@d)-thé %'uﬂalﬁétdoﬂ@érﬂtﬁbﬂloﬁrf@ﬁ@ﬁr%ﬁ%ﬂ@rﬁ’@@@bout 2%. The
ar abi nose: gal act ose rati os rang |ng flroma bout 3.5:1 to about 5.0:1 and
afi

obtai ns such giuskxXtreRaganihen iegHiafilterethta ivethor empvepwimelacylas wglghhe ot her
extract prepapafdfils %ﬁ@%ééc%é gw‘égmiluﬂfr%r thet BALtidH, QG Binexer @FLArE@H ng an

ar abi nose: gal actose ratio ess.
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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[0052] The mId, acid treatnment is selected to preserve pol ysacchari de
chains, for exanple, while ensuring sufficient hydrolysis to achieve the
desi red puoi2biooarssen and high yield. In some enbodi nent $CTIUSR0QOSH6Z an
conprise a mneral acid, an organic acid, or a conbination thereof.In sone
enbodi nents, the organic acid is a weak organic acid.ln sone enbodi nents,
the acid conprises trichloroacetic acid, hydrochloric acid, or a

conbi nat i ogobbﬂr e0fhe | BrLﬁi%”EeﬂmédeH@n% ft..hﬁeracw.f@@nmy SRP-dxehahde acid,
acetic aci citric acid, or a conmbination thereof. In some enbodi nents,

the acid Corrpﬁh@ébat%ﬁp@’ atheicorpResiinivisire-digsotyed hr)‘/élﬁ GOHERNS oldiandendyr g
cobi nati on t BRI 1o b QRS RoAGUHRRER A ABBRRaUd Sl AebtbohiggiTeNt can

i ncl ude hydrochl 6ric acid range of about Mt 0O about
some embodi ment §b0tﬂh@°/d1yd'|?f@cFﬁdbﬁﬁob/edcﬁlwml%‘elssﬂm Hitrgfikered gp fysteer i n

conbi nation, wiihiPRlHbBEIS A6k mikibRl A aBel e XIROB PEGARRD.

sul furic aC|d nitric aci lnation t ereof sone e
the acid can Et'berp5iIsiIeDaH\ororrgeiacldaraa\iem'gl'se¢Lé®tffedItrfa|fltbnamOrtnesygte@mpie@odest| ng of

di chl oracet i Cagg daC'T & rgféﬁ ét&&?%g tfa%lltf'acﬁ%ﬁl % |lﬁ8a though a

trichloracetic aci 83 tl‘rj1§nsul HOI’]I Cc ac
benzensul f oni catim exchanga coluni, rwt:hcas d Bﬂéeﬁhar&mcaﬁomkxdhlangarmoha&dl |y

select the ap ons .and, ¢ itians. :

S0101 077867 PR BB wEEAL S AEOATRBR A BEAL AR LR fram gap gation
concentr at i onegerange cdhoui islelOfddahrdughvesn, am@wkchhr@MMummvah a&bo@ 0. 3M
or | ower, about 0.2M or. | ower abo ) about | ower

5M ,
Sbout . b1 oBepBaENe Shion Hchangd e A Eraias T e SeRNRRRE Bufte e ael &

concentration can range from about 0.1Mto about 0.5M fromabout 0.2Mto

about 0. 4M[0082Im abDeriéluBteXidrh theabraiain e%lﬁﬁbem@lmwymlagrbgemh@rdedirectlym sone

enbodi nent s he reac ion time, can nge fromQ0.5 hrs to, about 10 hrs, from
E foth P weet R Cudath

about 1 hr to%ﬁ?a@'ﬂ?g POl o ' 3%1e4BBLRET9INh S COPTUeLHout 2

hrs to ﬁboﬁt ﬁndmromedftchmrﬁbﬁeltcrw&ﬁstré@ @P@”tcr?a Hié’fkepl]?és anyinfeangeiateer ei n.
T
[0055] The hi g wYab?e (?oreéFerp%%tlo%agf ’EheeBurlﬂ‘%d g{(ttrac?rorp %)‘ uée?cfi dtljrgclzt yglnt %

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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ultrafiltration and ion-exchange procedures descri bed above. The further
purification renoving nore salts and | ow nol ecul ar weight nmaterials, as
wel | as rwoureiong7dshe vol ume of the solution. [0056]1n sece/UsSedodsseent s, the
hi gh-yield extract contains Ara in an anmount ranging from about 35%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 anount ranging from about 5%to

about 10% @b@awt Stk é@ea@@ﬁcr%@e Beéehto- é%;hqlaamms iA%he @xtradt¥ obeheey

therein; Gl A in an anount rangi ng from about 10% to about 20% _from about
10%to about ¥8% thamsaeessothe malenaistcangog bigpdeghat pas ge Mane stades Ireéhe in an

armount  angi g4 aigh AhOsHss! GHdomeBABbARRHs, MO Broob YRR br abOU!

18% to about 21% or ‘any range therein; Ac in an anount of han about
10% fr om abothe reye matesibb blerging afrtaen dristsuahinsds hlending af obes In(cﬁrrr@dyﬂte%nge

t her ei n. gﬁh‘é%’?&&s@@r aeér%ﬁﬁéﬁéh] Asdp! % [0057] The Ara:Gal ratio in
e

t he hi gh- y| eI xtract is greater an about 3.5:1. In sone enbodi ments,
the Ara: Gal ratio ranges fromabout 3.5:1 to about 4.5:1, about 4.0:1 to
about 4. 5: 1[003%out T sermp@%tlfab@‘dhe@unﬁe%%tﬁct garybe detesmigisglty gBssiauid or any

range thereing Joﬂ%'i‘@dr @Tg%ﬂwgkmed&&%shﬁa %%b%ﬂ% %IV g&ﬂ?@%gc”' ar

wei ght that i s greater t Dal t ons sone e
mol ecul ar wei ghtr@ctn@n@estandﬂfﬁeﬂmumcalolecmmm{aakmmtct oneled skill350 some

ki | oDal t ons, | I i - (ﬁ%].@bout
100 kil oDal to%rsn%ga?n xbout go%ﬁﬁgﬁoe&r??o@tgﬂ o'%{a %@éﬂ%hog%g?%@#ﬁ t 0 about
275 ki | oDal t oaboutafifoud atiﬁ@t kb0 Bhbtinh% tooatmmult2°/2526bduit 15604 bbast, 1Gout 200
ki | oDal tons t q %g% i ngg/al hro r atﬂ% nge th%( {%g/ggﬂ reover,
. ; b /e ut n rein
t he hi gh-yi elg @( 22 £° ARV s 5@“ e '6F™ éss §B1§up yévb wei ght ,
a heavy net al abouttEatto df5% eGalAt ihaam ahourit |a£s thpmdmxoum%gmaj iraawd amount
hydroxyproline content that js I a ut % ] The hi,gh-yield
extract is subfE éﬂ&f A Of’£ 26 1ra é’HH%{) Q?I lﬁa%%’g%ag{% { ?%@Htg/‘ggjnt ent of
| ess than 1. OaE&Mtrﬁ% @%r@a’eag@itmmémpsa|d5|ncms@aswnt[r§ﬁguhgg@hua@rtn@P/atd on,
Tokyo, Japan] qme_enbodi xi n_cont han 0.5

gs the e | es
EU ng, |ess tﬁQ‘ﬁ“t Q%A’ (Yl CIe @r{‘yiq QE% ér P, abgyd 7%t/?1é0 BBPW@Q&G ext ract
i's sol ubl e i nfigat @bolto88% teabbutl 809D/ dH adah@s tieerBif. | MIRREREHE 8/ Ution
rangi ng fromabout 4.5 to about 6.5.
expressed as mol %.
[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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[ 0061] G ycans can conprise about 80% of an extract, with proteins, and
possi bly trace anounts of lipids, in the remainder. In sone enbodi nents,

t he portiwo 20fo/t7ms7ext ract havi ng a peak nol ecul ar wei girCTAfS2@00068068350

kil oDaltons, relative to pullulan sizing, represents the |arger nol ecul ar
wei ghts, whereas the portion of the extract having a peak nol ecul ar wei ght
of approximately of about 75 kil oDaltons represents the smaller nol ecul ar
vei ghts. Theowgi ahthavriiaes e"nalaet:% aub¥@hedlly fbetdrechR@tbking RaMh§tard he

| arger nol ecul ar wei ghts can be about 260 kil oDaltons and the portion

havi ng t he smBNM@PXiRptERRNtaef R8P JheR LArFBYEGbaudetermingd BDdFra9IeecyThe

pol ydi sper si tgsén@a”gam@ﬁ porafén, le\%paﬁiﬁmsﬁﬁ%uéméo&nﬂeﬁgo% &hdoldxm about
1.5 to about 3. or an an erein % sonme enbodi nents, the
extract conpr rertsntais Ieﬁss‘amam &: aim tiessethent (.6 Bj/eet of anp4anamhereis. 5: 1:

from about 5% act ose,
from about 10 bgoﬁgg}&.f&%y%gg@ﬁygm g%gég?g% Ie]agf/?(? P%ﬁhpﬁﬁd RQS/ (Hto about
15% gl ucose. [rtmﬁ@]OQheolufiorsmrigingﬁﬁrdrh abpprdebitatkoutiteli. t he order of t he steps
provi ded above in the preparation of the extracts may be altered to achi eve

the same oriopho]| af déhé eRiflokimd s SPRCORAROELIRING oF SMiFRdAalk @R xChange

chr omat ogr aphy ‘st eps can used. In sonme e ex ange
chr omat ogr aphyateafangmgdberm aboud haf ch akowbel1:ubemgahidue Sarte apousithfd ar

| on- exchange Leshnse, TS 1sE o ePRLAkBrlan @Rt £ALl 90, LFshBa gan be

replaced wt h use m xe resins having anion and catl1on
exchange func'galan’@sel fess dhen ea’mbod#ﬂfelgalsactwbmmamﬂ eacoh droge qboui VD%ata on can

occur at vari {ont cI u 0 er the mld
acid treat rreng!?lglg@}g uc&é?egﬁltﬁ% %'%ﬁg?ecﬁ]ltsa%%f( % ({caﬁtr?%vlef %’Yez%htl n the
ultrafiltrati emragebﬁaleeslacam@armnguh@OMth;tﬁmcmmmDaltmns tooapout BNg any

of the extract.t ht herein can further co n a hat tlnulates
nermt opor es: < FDHERS PR b AEaRs oG ERarRdrTpRu GRS dg ahott o

stinmul at es hegabaidiri=ioh sherbof. Ssome enbodi nents, the agent can be selected
fromthe group consisting of granulocyte colony stinulating factor,

granul ocyte cro
erythropmes[%ﬂasqgr F fimelii f .

derivatives ther eorranqinn fmmreb@:ttzoﬁtdmLm 1tdmzd ammmaqé rrmleww'nmkwqhtn an
aqueous |njectable fornul effective

Met hods of Administration [0065] The corrp05| tions can prOV| de a t her apeutic
and/ or propbg4tct i Gerdrblg bpeakindethet extedare ot this eaardple@remlgmr raolebwlerrl zation

of one or nore synptons qQf a disease jn.a s ect subj e and
"patient" ar ewﬁé%(tj f%ﬁ?%rcghg’ﬁgg%f%?sgﬁtﬁa?t@f :}!1ejfe5n athe F?&I?S 3?(‘,( é'gﬁ nmanmal
i ncl ”ﬂi ng, bU'Eavé‘r@ge| in@ie‘carért\geigﬁenopratngiaes ﬁ]@ChklI@BaItd;]n@r eKr?ﬁﬁsb eothér lcow,
pi g, horse, cat rat and nou tes as, for ex e, a
monkey or a hﬁ?r‘éﬁ‘ta$ %ﬁsﬁh%"t@ﬁt\%ggi’? m‘% e ?%lr}'}gfl?érfn%'écua[np
adm ni st ered {Right exfhtt8tarte Prepdted aRIRS g@ﬂér%'lly bipd ;ﬂ@é&!d’r‘ee st prdbarhg f or
exanpl e, the stinulation of

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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hemat opoi esi s; inducing the proliferation or maturati on of megakaryocytes;
stinulating the production of IL-1-beta, |L-6, TNF-al pha., |FN gamm, GW
CSF, or WQShk1o/w@rserul ati ng the production or action of WwaTtuS2006806Zel | S,
neutrophils, treating neutropenia, |eukopenia, nonocytopenia, anem a, or

t hronbocyt openi a. The conpositions may al so assist in accelerating recovery
from exposure to cytotoxic agents or radiation, including accidental or

non- t her apeut kepeXRPSkE CaccBmpiidd @%lnbh@{élﬁﬁéthbt% QAREAEE -aboVO6iA] THe
t eachi ngs prOV|ded herein al so include a nethod of stinulating the

hemat opoi et i c PEperationsY the priifiediextrddle met hod conprises administering to the
mammal an effective anbunt of the conposition conprising the extracts

taught her ejop43)l n m@m@m@%.m@ ,thé h.ghw\r\mut@bt BéhthiRs WSl @S ah BRT0BAST NY
pl atel et counts, increasin cel | counts, increasing |ynphocyte

counts, or a W%fé@mcﬁpoygéﬁ%otp at’["@bé@%l’ AbQWRO % b SBPWerR’e, R0V SR hods

further compris@pbiessf: aBEM 5% HALBAR 60 B0 RPN AL Iieéin ABRBLIN 4T L hese
enmbodi ments, the second active agent can be hehat opoi eti ¢ ent. The

second acti veaﬁ@éﬂl ramginghieors cabedt 8t YOr@l@ﬁLttH&) rswb 28 ks pReyt e ofr any
granul ocyte CPAr%’éythéFe'l Nlﬂganféﬁ&ﬁ’rﬁtdaﬁ!@ﬁ?‘f o?r?)éB@ut'W%rtQ%%P%%OlﬁBW

stinul ating factor, ropoi etin an hropoiesis stinmulatinhg protein,
t hr ombopoi et i ﬁbowtrft%r’to @bku’fn5% onAdy mgevtaeiamﬁalheraewmoqma@glm freemy

enbodi ment s, Iégﬁét[%ér bSSt%QP Qﬂ%t%m' at&dbt‘é’@%%b%ﬂﬁf@@%b&ﬂw are

adm ni stered, or t'es purposes or the I'C purposes.’ I n some
enbodi nents, bvhenyreangelthéreira G1¢;m‘aan armbunt mngmge‘rcarmabduir@}&tte abbhtaZSﬁ(anan IS

The resut of TRRERBRArasy BECk alalohatas, Lhp o PBBYo! Shesr eRLR R "ol so-

provi de a net thedeinf Allipeedaniteganetixppeassbd a@stnfiol @ftbocyt openi ¢ pur pura, wherein
t he nmet hod conpri ses adm ni stering an effective amount of the extracts

taught her shBel0 PrRetiettn Dl 19 S HARAAN S aromIREY Re g PUTPHE & I

some enbod hé " aci blnoga ein nposi ion is
adm ni stered abomicmhl mOmembbdlnmrssadmldreaGel radoagaTyes ftam abowt 2:1 to

Consi sting of "Bl DyIB A BIhp SRk ati 90T AEL o gLl BI9RE Mier ophage

col ony sti nmul aboutgt: f,antady rayeythbreipoi eti n and eryt hropoi esi s stinul ating
protein, thronbopoietin, interleukin-3, and derivatives thereof. [0071] The

i han anounPOtRer THeruBeti T e e 67 araBROra e R b PR
treat ment of grediterehse ;0@ RItDEItoas® | suradé embodimeshe highdM Wi d@asieas

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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[ 0072] The anpbunt of extract used in the conpositions can vary according to
factors such as type of disease, age, sex, and weight of the subject.
Dosage reyoOreerg7msy be adj usted to optim ze a therapeut PCTUSS@OMN6862 | N sone
enbodi ments, a single bolus may be adm nistered; several divided doses may
be adm ni stered over tine; the dose may be proportionally reduced or

i ncreased; or any conbination thereof, as indicated by the exigencies of

the ther apeut igntsht idabsP thaanl 5T AGARY, So4"PER @ﬁemtngstétlahylrangétmeaé.h It is
to be noted that dosage values may vary with the severity of the condition

to be allevi af@d. thegsaifed ﬁé@ﬁ’%ﬁtwhﬂ? “‘bé’aéﬁijtgﬁi @@Sb%fngfmh@n(h%?o?cﬂ’i"hg to

the i ndi vi dualy rRALSYEIGGR oIS @Bal: 4.y40BBeL 6d, the per son

admi ni stering or supervising the adm ni stration of the conpositions, and

t he dosage ranges set forth herein are exen&)ary only and do not I|mt t he
e

dosage r ang@84€lhat Thra)igh M epitack aomgingelioe P roaaebaydees. dnclyd@og )ethe
terms "adm ni g4 iahi@itesQhat GHGsPaR tﬁé'dﬂ&elnr&;rgbffh‘é eﬁ‘aﬁﬁé@é?gct% protein,

i ncorporating a conposition into the cells or tissues of ubj ect, either
in vivo or ex’dwI wooulod @i FH@WWhﬁfEeb)éﬂfPXym@'maC(@ﬂ“tﬂf@f ﬁb‘?k&t?é)"/aoéﬂwpmm of
a di sease. %\%rﬁfﬁé‘%u‘d%o fngompound can be administered to a subject in

Vi Vo parentera n anot er exanpl e, a conmpound can be adnmi nistered to a

subj ect by conbining the conpound with cell tissue fromthe su&;ect ex vivo
for purposes Preparation of @ extrget ofAstiggalusimgrlignaceustaygdighyielgdedr ni ni ng

utility and efficagy.@f @ngh ﬂ&%ﬁt SRR 3. 5V\h€dtatsdtﬁ5qpm,%  dprhgeorporated in
the subj ect in conbi nat on one or active agents

"admi ni stration" e[ ght: ar thanlaboat £e0K,Baltors (“the highcur r ent

i ncor poration of tﬂgldceg(t[pﬂ_ul d vvlth the ot her agents such as, for exanple,

any agent describ A pharmaceutical conposition of the invention is
fornmul ated to be conmpatible with its intended route of adm nistration.

Exanpl es of [0P4RIt esAfcHdndiied paracis favahuiae)S tiat Nor 8. 99dt817i riserafali,
parent er al Sugﬁ%&ﬁﬂ AL &¥a0R! & thfs”e%alpﬁg%'é an! TH0rAHh &R for 'amefa%f't’r?ecm ar,

and subcut aneo ection; oral ation; intranasal; transder nal
transmucosal ; reasdnteaittady providel ssibstantialty. hIQIGETME}IArﬁOm@MfeiﬁtlweXtaam&ntn of a

compound of t SCI] t]

compound of < e R EaRe ot T8 SRRBSE ot R BRHISEIIY,
anount can alﬁtemrecamrastfmrnremawg thmhlgthIW estradhearslyinptidimg tiodé nalddicgkase. A
"t herapeutica reLers to an anount that is effective at

eff cti e
t he dosages ahﬁgﬁ%ﬂrﬁt Sgc%)]ed,?)ly 'Sﬁég'@é’ ary to achieve a desired therapeutic

result and may al so refer to an anount of active conpound, prodrug or
phar maceut i [0850lagefite proaes®inctides isaigtingitbé ogideadxtract aetimdiydieatieg fense in a

tissue, system ar s Qtlv%'f an 084, rﬁf’c{ﬁg%at% ﬂclﬂt?ﬁ&%@ﬁlg%lgrt &8 {)l’t}{iqu an,

medi cal doctor or o inréran t
| eadi ng to a deslere@draef heat colcensation eartgmd; framt abOLItHEO5MetbaqﬁmMU(b5M] y

effective ano t,0 tered i fficient to
result in ame PB%%??%EF@V' tﬂe%?’?ﬂtr)ar Mrbo%% ai H@Lﬁ“}]p‘?re@'eynti on of
t he advancemeringefthareth. sDiiglprocess uﬁe&sgai &eeﬂm‘umt emgerdissoratgling fromeieuexanpl e,
treat ment of onfl tory disor 0 oi mune, di sor de

Charact or i sed 1ByCl B A TS TL iAot BIca T GoPLG To8" Khahst 24
preferably rehens. tRedtiond BB BE iRiredsddNedydRE Wi HouRg 8 sofnBaEMIIdMVMERES a
measur abl e response of at |l east 5% at |east 10% at |east 15% at | east

20% at | east !@40g lepoth fstimgoogcespanyetostthgsagtion: of @aptefaried hyfralvsist 459
at | east 50% t@hniqﬁ@StTh"—eS%m@éraﬂu?@%th% f@tadpﬁﬂﬁ%t@%ldaérek%?eﬁed?%@ at

| east 75% at | east 80% at | east % at | east Y9 at | east 95% or at

| east 100% of Ohtaiesthe eara@mqse@aactqaee rethpdsioreader. tae 3.6vlm ang¢ edthehg”
refers to theg m%élhfrta?rf%dr’igrgﬁ; éhraﬂhr atlé’tﬁ?%oé‘éﬁteﬁt d?rabBDPPg%ltécatb'oﬁt agent s

taught herein. acti cal ective amount” refers to an
amount that ig0 f@c@luweatont&t‘éoﬁmgég/ﬁh@cﬁt}@et1@6561@1 thei high yieldessary to
achi eve a desired 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 disease, or afican early stage of the onset of a
di sease, to prevent or inhibit onset of the disease or synptons of the
di sease. A prophylactically effective anount may be | ess than, greater
than, or equal to a therapeutically effective amount. [0076]1n sone
enbodi nents, the adm nistration can be oral.Iln other enbodi nents, the
adm ni strati on can be subcutaneous injection. In other enbodinents, the
adm ni stration can be intravenous injection using a sterile isotonic
aqueous buffer. In another enbodlnent the adntnlstratlon can include a

oy o, o v S



"dosage unit" refers to discrete, predeterm ned quantities of a conpound
that can be adm nistered as unitary dosages to a subject. A predeterm ned
quant i ty wb 2a0¢i7v887conpound can be sel ected to produce &CHAS20000H63062

t herapeutic effect and can be adm nistered with a pharmaceutically
acceptabl e carrier. The predeterm ned quantity in each unit dosage can
depend on factors that include, but are not limted to, (a) the unique
charact eri spps# ofoﬁéw/.@@t.s Vﬁlb@%ﬂ@lﬁnﬂlgﬁﬁﬁl théle Pld Ol A kirgsraped ¢
effect to be achieved, d (b) t I'imtations inherent in the art of
creating and Agfegalus é?quyaéwsOm@%@duwm a fifferest Rrocﬁﬁ%rﬂf*ﬁﬁd@‘élv‘ij%sal ly
acceptabl e cagbhiihg thé Biclol IR gk @ XPePAER! andtmbelticdey W th

whi ch the conposition is admnistered. A carrier Is ?larmaceutl cally
accept abl e af pbleirapprasgkinossygalagose gatior off legs rtiagn |3é5ghl A%13p%agelectpser
listing inth [ 0. v Y, gni zed
sources for ugg&]||en§i$stﬁ%lﬁea§?lgt %@%ﬁ%ﬁ %%ﬁér}%%zatl C f“%ﬁ@ﬁ‘@%&é Clahg(feﬁde any
and al |l physi BIV@@(D%afhlglyerc@ﬁ@}aB%bhlehsrol1\Dé’br2§% tigbper K%t Shedigaer, ctiebi ngs,

agenta. and t REA TR elReRion BRERh S RThA MR IR HPLIPR STRBTE, o

not limted tprocetsaarpirbdudeisqamadmoselgelac’msevmtles rangihg faord dabqutdSSSutm as,

Lo cxam . | BRGELSL B R0t SICEHR, 85 wh FafeThEnL A0 bS] o

synt heti c ori gsingstiheh oty énracemepdaretlorpqaacéssonéughsd;dmaantrmtIprondreer al
oil, sesane oil z%nﬁ t.he lika%g Wat er can bﬁ afgreferred carrier for

i ntravenous a8KY#SPRYRY AR arabingseaalantons GHS Of dgubdUESHext rose and gl ycer ol
solutions can also be liquid carriers, particularly for injectable

sol utions. [0830] Stind aiiltjeaqbdh&eatmeaﬂﬁei sradacteaktrj ptieeertve pionrysbudmndbu:hamsg not
limted to, starc gars, inert ctos sucr

gel at i, mal ¢ O PRAmBEL gie eRsira St FEnt pufrohEBar ABREE: e G FEer o
nmonost ear at e, pmﬁcanors@duufrgmlyiewl tesordle i eppbalinentd) tHe, a@d Yaerg@mprige epyl ene,
gl ycol, water, ethanol, and the Ilke The co |on can al so contain

m nor anount S”B'?erﬁletqq%gaagé?lfﬁaé"c styianﬁgg'gEﬁ‘ QN 1harenis f el MYMEyent s,

or a conbi nat kot thel hergaRIBP @RIt 1i§Ng %&kt ai@arﬁ@eaé.@rm pf spieut i ons,
suspensions, enulsion, tablets, pills, capsules, powders, sustained- release

formul ations SR@ogiRENts.Kae aGdafFO”FFUfSﬁﬁItﬁ‘fh'@fﬁ@@?&r\aqqﬁ&yﬁb@hﬁq@rﬁﬁ&? ®rGarriers
such as, for exaBRkfon MWQﬁ%h@émgbﬁﬁ%tmbél@'%dpﬁi@é@%m@béﬂch
magnesi um st earate, sodi um saccharine, cellul ose, magnesium carbonate, and
the Iike. Seea%tret@%d CEt”WaCRbrﬁrr?g@me'QatFﬂfaihﬁﬁQSéutln camemeediments, the

Suppl ement ary i

conmposi 11 ons. TOCEIPEELBA ATy TRbPAOR S DERIBBIEEE 4K SuhpRetor,

par ent er al adtfienéeftration. In ot her errbodl ments, the carrier can be

suitable for intravenous, intraperitoneal, int r amuscul ar, sublingual or
oral_admi ni [‘@bé@‘]t | Of-sohf %Bs&.w%ﬁ‘&ommna éc.dtt#é%trﬁmrdéﬂqw&a&ﬁydracmpt abl e
carrier nseparrraceuhcaM/acceta

[ 0082] Phar nacéglﬂll@éhe fangmfaahouhg Ot &y topab @it tlchM) Ia@nmﬂ embedimentsnifye i ncl ude

|1 posones. Li H%‘Bgﬁé @?E’ude dro H SstflitBa 061 LSeRf 4 é’o%ﬂduﬁét%% Rith rJEHI<‘?rr<1S t hat

are especially’us |c drugs. Dependi ng on Bi

stability of &bhé, thydrcamaqtmd r @agr@lbtqmladdmdl camﬁhrlcsta@d egities o, orat ein

Stabi | zatl oncHRKcBRo L AYEd. nFUOLACLABE GRS HBY oAU Shifrlle Lo I

a targeted drug I'Very system Such as, for exanple, in a ||5)osorre coat ed

W th target - spegnfd mlarselelctadiyfroﬁﬁhbeIgrqnqsoowmstwigldf dichicratetid badt mabpédt

B;g: Z:R and bec&ﬁ%@hc aclde sa(flcymc ¥CI8y trlcm?oracetlc aci rerr%esthnlgsutltgﬁlct g(r:lget
trifluoroacetic acid, benzensulfonic acid, or a combination thereof. One of skill

can readily select the appropriate concentrations and conditions.
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[ 0083] Ther apeutic conpositions typically nmust be sterile and stabl e under
the conditions of manufacture and storage. The conposition can be

f or mul at esloas10073ss7ut i on, m croenul sion, |iposone, or oPfLEMUSALAsBE2
structure suitable for a high drug concentration. In some enbodi nents, the
carrier can be a solvent or dispersion nmediumincluding, but not limted
to, water; ethanol; a polyol such as for exanple, glycerol, propylene

gl ycol, i qapgajpol Meédh\;!é %ﬂﬂ)o@w@r% thangkid RBnédrititioR tdn t%)abumat DANSY

t hereof. The Fr oper can be maintained in a variety of ways such
as, for exanp eru@b% OéM@aﬂQWF{:I g adM|asdower. Rbowed. ﬁMa‘Prn'PWQr @Wébw red
particle sizegifiy Y IHRESBBG 0B H?'Idt@ars'abbtﬁtcééﬁ‘ﬁ/lsor [R74bt Bng P8Ry

embodi ments, isotonic agents can be used suc for exanpl e,” sugars;

pol yal cohol s theagini neisaae, erpedimeatspie adigrcoreentretionaamiansie, freprabotb |

gl ycerol, andoGRiTRy A 8 (R EB5ut A 1SABBHD. A 6 dBouyBhAbRESu
absorptlon characterlstlcs can be |ntro uced into’ the conpositions by

i ncl udi ng agefAt3d.t braenyedrge tiesoin.ptincsoreriembasiméngs, tearepbiton fiwwosarear at e
salts, gelatl Padtg%r}porﬁ b%&%%@%&t ﬁ?hr%”ﬁ&% acp%%t %S a6AR 8br?rsu§$ tb%u rot ect
active conpoun agal nst rapi such” carfiers inhc ut are
not |limted ta@ahrstnabonit I7dus, rfejneabmthJhlrsmd) aboutrishrspfromyabant 2 hesntd about

m cr oencapsul gt ed deli Ve"ﬁi’ ,@Xst ens. Bi odegradabl e and bi oconpati bl e

pol ymers can %sé&%u% Cas oYYy exanpl e, ethylene vinyl acetate,

pol yanhydri des, polyglycolic acid, collagen, polyorthoesters, polylactic
aci d, pol yclapsal acThmehigpfyiat@l 9xioidtccampthe;mebe (fttia®r, m,miﬂed hesihg kée Such

o ot o= GRRRBTGH 2o b BhERdY SHo-sihe BELPBES A00H0 el 2l L

for exanple, pumf}caaursp@mevmgtssndrersaitajaadtlownnolbmparp\heulght:ma@éna@atas vl

vehi cl es incl ude but Ifi Ht teld to, fatty oils such as, for exanple,
sesane oil; s?ﬁf%cir@ ﬁtv (}]'”}fc?d EPHIQ- " such as ethyl ol eate or
triglycerides; and |iposonmes. Suspensions that can be used for injection
may al so co[ﬁt)aﬁ]n slntmrmerabodihmhtsi,ttmerleigboietdtextratﬁcmstam Ao in areammap’ensi on

such as, for exanpl sodi r bgx yl I SO dextran.
Optional |y, ar%@gﬁ’eﬁgﬁnoaﬁ)%ggg@gtﬂt%oﬁpg%%bﬁp?@t L“deg} 8 agalé é@ %%ﬂ t%h({“r ease
the sol ubil ijt Yo lebomthGO%pabOanA)auodatatu%%/t 001 pmemat@t tr@:neuof R;naghlan o
concentrated sol utjons 086 er| e i nj ectabl e
sol uti on can BEW HPL.'E‘QIQE@ tg%r aﬁp fatbQHt ﬁg 7fa bJQHt active
conmpound i n aglovaitiut B4, br aRy ranye tﬂéreamomrmanatndtnt edngitepirérachbaddi ti onal
i ngredi ents descri bed above filterin en sterilizing the solution.

I n anot her enBBd Reghout apé’p m%tég% ngtiﬂuéﬂﬁ/‘e@bﬁyt?%/ed?ﬁgpat 184> an

active conpougfahfshgd tsdreint Gal WedH &hBuReB@hG FBe dbdit $5RN 81 MBuNESH,Um and
any one or any conmbination of desired additional ingredients described

above. Steril @@t {0 abeutrd % rabeut E3fofteabgyle2 %, ot i 1eagatherein; 64a abl e
sol utions by yaghumothyiless ek 8BEutio% Neom Sbodt PRTBILRGL! PR ﬁr&]ﬁra?%ht to
yield a powder that can be conprised of the active I ngredi ent an

desired addi tQ%nt@lahong%dpemxsrangorttweer Allrescendsi pre @fmaqesaed@smle%ts can be
froma separately prepared sterile and filtered solution. In another

enbodi ment , 10b5A extRARta.GBY rdld Hrtﬁ@fl’ﬂt’g%dylélﬂ és@ratet Bag%rb%rmatrhabblﬁﬁ {or e
addi ti onal conpounds t hat enhance t he sol ubi | the extract. [0087]In
sone enbodi meht §oMerrMeedifenisd she Aviabal aefifi Fﬁ@@érf&!ﬂ Bpouh B htte @botthr ough
an aer osol Spuas Olodh DBl ABhout B3 Mkt R4S dbobiisliableB,PaGRef (nt such
as, for exanple, | or odi Iuoronet ane, trichlorofl uoronethane
dichIorotetraﬁbmoﬂdéﬂh@nﬁwrea@@ﬂNHQHOX|de or a conbination thereof. In one
exanpl e, a dosage unit for a pressurized aerosol may be delivered through a
meteri ng vapyss) | MANRIRETeBTARALIRR o KBRALLRSAGN hdidtdl WER Mhtgel atin,
for exanple, nay be us In an in er an can ornmu ate to contain a
powderi zed mi gregtertthan doRpdaRaltens: hinasyne tearmoehrpovtoethebaglecoaowemts f or
exanpl e, star ﬁh}g‘ér fﬂjpﬂ'Fta(b%Gt 1[080%&[54&0%9”16 %BP&d'sﬁﬁntuﬁyDaﬂoﬁé‘erﬂP%H cally or
prophyl acti ca efrective anount a conpositio

concentration fromabout 0.001 nMto about 0. 10 Nl frontabout 0 001 nMto
about 0.5 M fromabout 0.01 nMto abdit 150 pM from about 0.01 nMto
about 500 pM from about 0.01 nMto about 1000 pM or any range therein. In
sonme enbodi nents, the conpositions may be adm nistered in an anount ranging
from about 0.001 ng/ kg to about 500 ng/kg; from about 0.005 ng/kg to about
400 ng/ kg; from about 0.01 ng/kg to about 300 ng/kg; from about 0.01 ng/ kg
to about 250 ng/kg; fromabout 0.1 ng/kg to about 200 ngy/kg; from about 0.2
ng/ kg to about 150 ng/kg; from about 0.4 ng/kg to about 120 ng/kg; from
about 0 15 ng/kg to about 100 ng/ kg, from about 0.15 ng/ kg to about 50

I v I



[ 0089] The present invention enconpasses sustained rel ease formul ations for
the adm nistration of one or nore agents. In sone enbodi nents, the

sust ai nedwpebsagess7or nul at i ons can reduce the dosage ana#Coruskooogosdazry of
the adm ni strations of such agents to a subject. [0090]1n some enbodi nments,
an effective anobunt of an extract of this invention can range, for exanple,
fromabout 10 ng/day to about and 1000 ng/day, from about 50 ng/day to

about 500 ng/ @ﬁcﬂbodifn’ﬁé?fﬂ% atlﬁe%ofbgelafr@ééﬂw ﬁaﬂgabqwm 2pBu 00 aoDakorNY T ange
therein, for a human of aver age délf’rii eating cachexia, enesis,

or drug wi t hdPBowl S0iePatens. &bOHb 'iqiiba”snélt%gbelétl27r5e|§k9&@§e@s dyoout
protecting hepgg 'kﬁolﬁélo'n% th BOBEPEEA kiloDdRond sHott b% kﬁ(f@éﬂbhs% lhob¥e75

t herapeutical Iy effective. A person of ordinary s inthe art will be
abl e wit hout kirRatoespEEnyEAras hefeinhaving regard to that skill and this
di sclosure, to determne a therapeutically effective anount of the

conposi { i ongogh) ¢ Nifsrdc¥eh ARNLBIA BxEhiabsHrEaS ContbHORIbaROmRBGET LT 0N
can be adm ni stered as a pharmaceutical fornmul ation ?lgl njection. In sone

embodi nents, 2heby seidhtas iheavy aietaloranient of ders B0 rapevt 28 nEohBY MeRigSn wi th
an aqueous in aqueous injectable
exci pi ents ar’gﬁ%?ﬁbﬁ)ﬁgﬁhﬁé e%ﬁgﬁﬁ?@ @s%tg%nngwdt?i{?% inthe art, and

t hey, and the nethods of forrrul ating the fornul ati ons, may be found in such
standard r dP8p@inceEhadiohrYipldsextimrt iReHPSgRiENY siemh oF padeierineahadey et es,
L7th ed. . NacknfuBlhSbidteh GTRABYnafaRb OBURR,: od WRrmAd BP! EnRREQHS
|njectable excl pients I nclude water, aq ueous 'sal i ne sol ut 1 on, aqueous

dext rose sol utJeikagakuarperatiornkd, okmtJaoﬁa] |Ip sometemb@d«\r@efﬁ%mel andotaxin
enhancers for i Wf I t such
as 3 10% manni {)ﬁﬁnlgr% lg? er s%ggizrlgfr@ l%ﬁaﬁﬁ:?n%e@o ?ir%ﬁquﬁﬁﬁdé%md

[ 0092] Typi cal A}nd Ummmnaeldrenhrartes salubls nawla&rd@ @ptsiast 1€ magwhand bawaekt r act
can be admi ni t i larly, intraperitoneally,
o i i v avenoull §EOHF SRS R AR HakOhp REHEN 6% ¥ avenous
admnistration is used and it can be continuous intravenous infusion over
a period of[086flew Glynane san ccampriseuabat 8% eof auehtrag, avibupiotding,t ansh

m nut es. The Y- d pe of
formul ati on, gp%z)éiem%ft'%ggngomot%g &q' [6% tﬂé¥er¥¥5‘é§%$’ Iﬂenf%,é %&ﬁ}eh rieyact ors
wel | known toporthloeeobfther elxtrantyha,\kmg Ialpeamencaed;ularThee@r(ir ot atoubn35tay
conprise, for ‘?ﬁ”ﬁp | g atbo q 001%t0rabrOUtnt10tﬁ \Mr frlom about
0.01%to abou{( O_L/a OPF‘or[ﬁ)g Gut'© p%}" % A00% %pgg;e Br ap d@of}ﬁle?el n,
with the renmaivetits, @ﬂmassﬂheg)otthm &heé pikeadt rQK/mg)ecpenkembleculbf)%@ht of sorre
enbodi nents, the extr tered in ¢ unctiqon wth | east
one ot her ¢ hePBEEr1Ea5geheoPgh 7onEahbas SopteERo i s alBa atecdenec al 1y
anot Eer agent \N@Eyhﬁéﬂ ﬁrbr@‘ mﬁetgmcul/ertagegrnlbleﬁarbonml i 6f mcboman ﬁaaﬁir}geml e,
eryt hr opoi et|n t hr onbopoi etin ranul ocyte ¢ sti atln act or

(G CSF), | L- 3ldrggidnelgeulpy weighisc a*é%@@ﬁr@ﬂ?%'tg%? %r}sie% %c%ﬁ"l"ig or
prophyl acti caldey hdiRet MoRcARUNeidhts adhreXdd %oufraYZ@eklﬁfﬂTéltBhé?t erggh in an
anount rangi ng from about 0.001 ng/ kg to about 500 ng 95 from about 0. 005
ng/ kg to abouPolydigPrersitk §2n fansm %Gu@mo'eoﬁorﬁ?gah@g'tﬂéo aBeuito, 00 aRpUkd:S f r om
about 0.01 ”D(&Sod&3@%%n€5é?wg@%&%m from about 0.1 ng/kg to about 200

ng/ kg; from about 0.2 ng/ kg to about 150 ny/kg; from about 0.4 nmg/kg to
about 120 gﬂ from about 0,15 ng/ kg to about 100 ng/ from about 0.25
ng/ kg to ablBlf 75 RgPacee em%ra%atthe %tr@ﬁf‘ ReMPUSesHhBl tar%nﬁ’ﬁj’/%a%?seany

range ther ei nratish@e8ich tRarNHPERN 350 B6k ab%u@%%m‘v‘gbélﬂ TR FRHn RO wom/ 0 kg.
[ 0094] The extracts can be adm nistered in a conbination with each other or

wi th ot her agahey. 1Pk st©nﬁb@ﬁbBQVmﬂ%?tO&eheﬁ@@eﬁb@Utcéﬁ"/tbethéhi)LHl 20& ed at
points in ti ”Ealtaét%?odf 5é‘dbé/ncﬁl% adout 1oea"bout'-‘mé'>‘)’é?!1 e 1 hour, 2 hours,

)/ . !
4 hours, 8 holrs, ours ﬁturs Wgo ours rs or 1 week in tinme.

I n sone enbodi ments at Ieast one of the agents is an agent that stinul ates
t he [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
19



WO 2010/ 077867PCT/ US2009/ 068062 hemat opoi eti c system I n ot her enbodi nents,
the agents can include

ant i pr ol iwenatooressyant i neopl asti cs, anti mtotics, anti - i nPCRMISAM00/068962
antiplatelets, anticoagulants, antifibrins, antithronbins, antibiotics,
antiallergics, antioxidants, and any prodrugs, codrugs, netabolites,

anal ogs, honol ogues, congeners, derivatives, salts and conbi nati ons
thereof. [009%dsThe ereftgo’mé Serﬁ@étﬂrlﬂbn@ers%bﬂerﬁ%'ﬂ |8@em®bsb%%to§r9éh)ﬁxanp| e,
in combination with a hematopoi etic agent that is admnistered in a

t her apeuti cal FVPéFﬁ@@?|@8da%§@me embediregipheiancesiange FRrogmaRgraei e t hat
stimulates hepgd aRObGES 5y X8Rl Fankl: ngﬂgttﬁe%ﬁﬁé %raﬁrﬁﬂérsuoh%HQﬁg but are
not limted to granulocyte colony stinu factor éGCSF ranul ocyte
macr ophage col&sfp. sthauseal maf%t@ta@ron(m@pp reging cam pcseréaq:em wﬁlm the

eryt hr opoi esi

derivatives tﬁz?étﬁﬂegxdd?xgrleglggtg i g(@l@{8 ﬁ%@g%hﬁg eiéé’faa%ﬁb%%“?‘lntge t
filgrastim (NEQJP@@EM)odlraﬁdsd@enwem}r@@gerpelriéca‘tionwomcasr FEGFLLESRABE M " An
exanpl e of l.ude ra ( e o)

eryt hr opoi eﬁVLCﬁ;e ?BOSCS ?n%gt ?9\9( %’3} kgpel%(%r?]p' OIeao %gé%ﬁgpgcﬂdemes
stinul ati ng pseieetion ofsmdizctlapoetghn caﬂ-aﬁf&s(zé«lﬁisme WRANEESI)N medd®éricEnean

henmat opoi eti c_agent can be adm nistered in conbination with the extracts
taught herein, Va¥hd can be adninistered, for exanple, for 30 mnutes, 1
hour, 2 hours, 4 hours, 8 hours, 12 hours, 18 hours, 1 day, 2 days, 3 days,
4 days, 5 c[99(§4] 6 Oy sompodiigss @nuhaigmg Inyday she 1€é)<trdaay$augbt\/mkis céh vveeks,

any amount. of e ceRRarE edeaRbCEgAES benBpp R AR IERTR! L o0 b

adm ni st ered combipatibranivltly, aseggentt ittt ﬁtumurates/dhém@tbbmeme a Bwubaomtd

Cycling thera voI es the adm nisterin i rst, agent

o edet or i nedBREPABEF. INengoBaiah of Gt et dhB EbR: Suststags et ond
predet erm nedgmmld@«;lteofcouorfye stigfitatingP &attbn g gdHusooyiec| maqObﬁég@nwld@sl red
pur pose such as, faor e o enhance the eff| cacy E%Ihe treatnent. The
agents can al §W“H@t'%rr€éﬁ fogt é}rlé repoiRtine B8dt eyt r?ﬁ@'ets'ér rﬂ'mﬂ:‘ Bar PEHEINY" i s

not limted tenrbheopslaliniisbraining, ahd aamRiisesthePdGICHh YomBerigsmbAtE, but
rat her neans that the agents can be administered in a sequence .and tine

i nterval suchtiehg@mpegition,gamtes Paan Wﬁov%w%@b'etferr@wakwru@%m'w Ghal
benefit. EachyressHutiealy dfcBfdThMbahesane %8:%6%(% Mn(%n %aggé&ehlte'cfbb?é"y
appropriate formusing “any appropriate neans of adm nistering the agent or
agents. [0097FX¢iPigBRe enbodi ments, G CSF is administered in comnbination

Wi th an extract taught herein using any anount, tine, and method of

adm ni strati ogskoand Mt Sfdmehisistidyy one of skill. The G CSF can be
NEUPOGEN, for exanple, admnistered rn an anount ranging from about 0.1

pg/ kg to ab 1 k f rom about p t o about 500 pg/k f r om about
1 pg/kg to @ﬁé’éﬂt g‘géﬁ ggmas'tmso?ﬁrhar&mde@gH&?%rgettﬂa aélsiéﬁitpr@@%g%/%l&?e? fom
about 1 pg/kgid Peak@utheMbiROdikEaseObr aMKIiGa86n bRERE bAMofS Ej{rﬁb@%socﬁfa

Manuf act ure [0098] The present invention provides for articles of
manuf act ure t Higease 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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enconpass finished, packaged and | abell ed pharmaceutical products. The
articles of manufacture include the appropriate unit dosage formin an
appropri awe xosdsese7or contai ner such as, for exanple, aPgrassooiostoonr ot her
container that is hernetically sealed. In the case of dosage fornms suitable
for parenteral adm nistration, the active ingredient, e.g. one or nore
agents including an extract taught herein, is sterile and suitable for

adm ni strati oggrs gt GatSF Calrbigtdd @R %Ridﬂktl&{‘ or |d?;t|@h hﬁrwmr dRodt &dlis,

i nventi on enconpasses both parenteral solutions and |yophilized powders,
each being st 8eitrephilanirepting Inguirepetiai iRykepeniabimonogyioperign&NeMia.i 8h pri or
to injection. ufhhBbeiAbhartdyTnd BembBioranagsish oL Madbactipghbtha tabl e
for oral, transderndl, topica mucosal delivery. [O

embodi nents, fra@ emqsumgagﬁot%mm@t%@r tradiaiéort, dncluging @@@ﬁ@ﬁt@' or non-
intranuscul ar I syheul, the invention
enconpasses so %?@ou?tlgex% ﬁ ar eaggﬁ?‘%r%ﬁ“;t}gg‘%oﬁ Ire and sui tabl e for each
route of dellvery The concentration of agents and anmounts delivered are

i ncl uded aslO8€8lcr i beaitagshiaps prqviErotgreinsalsg inplugdn e pakef®E stimuleing freoduct |

t he packagi ng r e bility
of the producpgﬁﬁﬁﬁﬁghgt8939@8#%hgﬁ@nghfﬂﬁ%ﬁFQBQQ:hngEQ%@ﬁhuﬂBﬁn %?cles of
manuf act ur e cthe naoinalean effgative teinenet b theusempositistrheompriding thet exiractsat er i al
that can advi gIII"H & ?N%Brr%s?mw@rr%)ﬁmhg sfi uPJIhﬁgpﬁblﬁ{}es r%?éHHu?d an or
patient, regardrng Row 't o 'pro mniste ion

prophyl acti c, pbhﬁﬂapmuﬁ5cmc&msagehhbeaﬂWMECeHeaUanUmméaﬂh@IﬂnsmHWEBof
concern. In s nbod ctions can indicate or suggest a dosing
regi nen that 8&%% éogﬁ?hastion tﬁé}elormted to, actual doses and nonitoring
procedures. [00101] In ot her enbodi nents, the instructions can include

i nf or mat i on@D6dfat elni aﬂommdemb@dilrmgntshathet treethdds niusther | ccgnmset Itee co-

conposi tions i ed to
allergic reac ?@nr{s'sqsu'gh sr%l g%%\éﬁae%g{\n%%égh an@ﬁhggag&ﬁ]sbggﬁe I'n Ot)nal

mat eri al can batiliecajent thabe & Hmangopmemaegeruns'rheaaeceudhebtwte agdnynw ba | d

pruritic rashes or severe ude er thr vasc tis,
Paphyl axi o &0 e TGS P ahar Bana S e AUtk SoR A Ty RE kel

mat eri al shoubdariumiyteatmat:rbaha@ena@dswﬂnaxstﬂnmarhg)efat:airal ergthtop@atinocantr  when
any foreign protein is introduced into th The in tional terial
shoul d |nd|ca98kmﬁg?m§ﬁes§' q?%%b|8“¥@8ctﬁHH§%§&H nIngkn?Hé%se@ s as
urticaria or gefiagiRe@tm@rstgvel op into lethal system c reactions and can
occur soon after exposure such as, for exanple, within 10 m nutes. The
informatio terial can fyrther jndicate that an allergjc reac |on nay
cause a SunRedlt el BRnedsti b qr e dasbbe Al Sl Gayaar

nment al st at uscempogesns hrchahinttereiayBgrealionRgliog perfosed i oriBYrapbstd uctl on,
bronchospasm wurticaria and pr%pltus rum si ckness, arthritis, allergic

nephritis, gl BHBPEPDNABHIMG §MOOdHRRIHS| t?‘ﬁr't"ﬁm”t?'# HYMAB NG i3, SOte a

conbi nation t Bﬁib@@fmer{té)%gaiuntdh %Oétﬁfeﬂﬂé(mjnﬁf%ﬁhé mak&v 3ubpessisn0f The
manuf act ure can conpri se one or nore packag |n9 mat eri als such as, for

exanpl e, a boRONHFPATRV SUQBEESSIPN gFan I%ntha. eyt o shametheranys gf F@%@Uﬂ”

i ntravenous (lheYapy.bag, envelope, and the like; and at |east one unit
dosage form of an agent conprising an extract taught herein within the
packaging material_ In other embodinents, the articles of manufacture may

al so i ncl ud807Mst r 8 i trRShINGS RishgPioNilec dp 88tI9b noh streatingo PHIPPAS ¢,
therapeutic, froRBBEjtSFaHid Is@r;turr@a\ma@tn frar mbidddicraaie s HdnsiRRERING - arl 00103]

I n ot her enbodlnents the articles of manufacture can conprise one or nore
packagi ng mat eff¢clive RNt the gxtracta dgnaht hgreipto apebjed havingeidiopathic

cont ai ner, sp &?éﬁ I i ntra u agne € I nd t he
like; and a fF@§®68%9%05|I% i %Enregpc?rrprlhgl ﬁgﬂagt ? é’é’%%”&g gl’n?t ngsrgggﬁ?‘(gr m of
an agent conppfainegatastanx PFEPID cesRasilight ishedrainistared Hi rﬁotmfenéiti@@kw@h@
material, al Og&dﬂdtélin@e% Eﬂt’.‘dlnfﬁ%%oéﬁmbbﬁﬂmeﬁ ééé cﬁ?é:?ggnta&t‘hrﬁe such
as, for exanple yco am noglycan, ospholi p| yl'ene glycol),
any ot her bioactive agent taught herein, or any pr odr ugs, codrugs,

nmet abol i tes, anal ogs, honvol ogues, con@eners, derivatives, salts and

conbi nati ons thereof. In other enbodinents, the articles of nmanufacture my
al so include instructions for using the conposition as a diagnostic,
prophylactic, therapeutic, or aneliorative treatnment for the disease of
concern. [00104] Wthout intending to be limted to any theory or nechani sm
of action, the follow ng exanples are provided to further illustrate the
teachings presented herein. It should be appreciated that there are several
varlatlons conterrpl ated Wlthln the Skl|| |n the art, and t hat the exarrpl es

L, o e o o Y



[ 00108] The pol ysaccharide internediate (3.0 kg) was dissolved in water,
mcrofiltered, ultrafiltered, and then sequentially purified first by a
cati on exwbanga7essiurm, then by an ani on exchange col unrCT/ise00d®68062d
eluent was mcrofiltered 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

gl ucans, rhangggaleactdmh qn@@o@@éas.stﬁq a&'@@ﬁ@lbé‘ﬁb%n(ypﬁﬁﬁul gcxsopr ot ei n

of arabl nogl act an proteins a vvel‘g ht™ aver age nol ecu ar wei ght of
20, 000 - 60, oemwmcvt?nsmaqrﬁehw%gC@amn\Statﬂeu!a afa§t%nt¢’¥§‘§09%ﬁ1r Ml t

amor phous pOV‘QF‘y"throbéleélié fiﬁ%lé%gsobkb@({—:ﬁ ”Ehr%rbﬁbou@m SatdriREkiALd, h §no°H of

4.5 - 6.5, slightly soluble in ethano |'ow concentration, and insoluble
in organic soﬂe@\rﬁtlyeﬂheée(écetone [00110] The structures of polysaccharides
and gl ycoproteins present in the purified extract were characterized and

el uci dat ed c 0 I I C G.C
[PY7# Cofid R&ddnHYysOhis M&Q&é/ phéﬁﬁéé&ﬂ!ﬁ@%_ %Wlﬂdn@.n@onbdnsmﬂs

gl ycosyl -l i nkage conpositions by neth ¥ ation of

spect r oscopy, theniexgagléi i cinEERIUT oigl bieranediital 310, paRdyladicli iat theput i on
by size exclu ng@y e d.py sugar
conposition aE%%QﬁH_qé?égH%Ing??sQ%% 6%8-’ é%?@% &Hﬁ%bﬁn%@ﬁ@bﬂg OP

mol e%), and gHieassyl (5 - 15 nol e residues. Small anounts (2 - 5 m)l en
of glacturonic acid and rhammose are al so present in this product.

G ycosyl -1 1 plspge aﬁﬁe} Mﬁfoﬁnﬁ%ﬁra&h%em e o%Hb%@ﬁ)Shs khmk coRiingtdicosyl

resi dues are term na , 4, | 1 nked ar abi nosy !’eSI ues are
terninal, 5-,fatorsgneh astye @f@%ﬁasgaag@;ﬁ@gyand weiohtektharssibiest. nPasage 3-, 6-,

and 3, 6- "”keﬁje |r%ﬁ§trh'5c}prﬁb q?}ﬁétgd'té %tirﬁu%%ﬂéhe?%%@%@ﬁéﬁ’é residigs are

2-linked. Amno acid c I on ana SIS gl ycopr ot ei ns
present in thesmbpdiotnds, aasnegle|botm3|rnay—ly¢)admmister”éhr$e\@eall dividlad dddes mad y, Al a,

Val , and Lys Sséc%%s‘ter’a‘p é\y&' ﬁm titlgedo%lér Habﬁgee&?égﬁé %I%O%%&dceghgr

gl ycosyl -resi 0S| n ana ysis 1s's
pol ysacchari demreaasedher pmy ccbnnbnhatmi trmeofceanradm:atanbyltlye gkigensigs$ of the

ar abi nosyl, a r esj dues annos nd
ot actur on o TerdPee sEidon 7 HEERs kgl pREA! SiPER iyt SIS TR TRt e
conposi tions afattjbgagwaltﬁemawanyamth merseveiﬁy@r thenemdhiypnam bk wliedatet.
per-O-trineth Is | ated nmeth i des G.C.. The derivatives
Ceparated 1 n Doy SETBRRT ey CocttIoRaT aiit (ree 26 (S8 E AL eae b 5390
gas chromat ogéa@ffhe pededsiohal fddyaeay bf tfh@%e(ilstﬁﬁ s@RAPRsrirORSsUpenidieg My i fied
extract. d ycos%l -residue Ara Rha Gal A Gal Q¢
inistration of the compositions, and the dosage ranges set forth herein are
exemplary only and do not limit the dosage ranges that may be selected by

medical practitioners.

[0073] The terms “administration” or “administering” refer to a method of
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

22



Mol €% nt hepurified extract 8.1 0.6 2.0 5.4 83.9 [00112] Based on the

gl ycosyl -1i nkage conposition provided in Table 2, and 1H nnr spectronetry
anal yses,wohelodonssnant pol ysaccharide in this product i ®Ca/uszepolossoked
glucan with a certain degree of branching at the 6 position of the backbone
residues.. Qther polysaccharides present in the purified extract are

ar abi nogal act ans and r hamrmogal act ur onans which are cross-linked with each

other. G ycosybmpbbiMPRaRE tM‘@b%e‘#%Tg%h@ SRH By f&’eéM&é' Qrﬁy ag@hycﬁss@nbe%he

sanples in Me250 were net hyl at ed but yl 17t hi um and i odofret hane.

met hyl at ed saRpP\Ss \/eepaarﬁmcpm% @mm@tlansﬁﬁb@uﬂmow tf@nnuﬁ@edatﬁobq he
car boxynet hyl cghgsise Hitht £€; nltkfr%esabbter Qﬁé%ﬁ%t aﬁﬁHceéi(a\mpﬂ bf FitalTLf

triethyl borodeuterlde Part i nmet hyl ated al dotols were then prepared and

anal ysed by Hed®mgystraisDimdg, @utﬁr(ecrmﬁblrrnf@d te @remeral syeihpe, for example

Sb?lgoo/:g ;/L'Oggﬁﬁrﬁvﬁrﬁ(’d’[}%o%fré&é?&a! NintrBfmUBHIIAT | ST SXbERASheold ¥FQT¥h: kdlkage

inhalation; intranasal; transdermal; transmucosal; and rectal administration.

[0074] An “effective amount” of a compound of the invention can be used to
describe a therapeutically effective amount or a prophylactically effective
amount. An effective amount can also be an amount that ameliorates the
symptoms of a disease. A “therapeutically effective amount” refers to an
amount that is effective at the dosages and periods of time necessary to
achieve a desired therapeutic result and may also refer to an amount of active
compound, prodrug or pharmaceutical agent that elicits any biological or
medicinal response in a tissue, system, or subject that is sought by a
researcher, veterinarian, medical doctor or other clinician that may be part of
a treatment plan leading to a desired effect. In some embodiments, the
therapeutically effective amount may need to be administered in an amount
sufficient to result in amelioration of one or more symptoms of a disorder,
prevention of the advancement of a disorder, or regression of a disorder. In
one example, treatment of an inflammatory disorder or an autoimmune
disorder characterized by inflammation, a therapeutically effective amount
preferably refers to the amount of a therapeutic agent that provides a
measurable response of at least 5%, at least 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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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 disease, or at an
early stage of the onset of a disease, to prevent or inhibit onset of 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, the administration can be intravenous injection using a sterile
isotonic aqueous buffer. In another embodiment, the administration can
include a solubilizing agent and a local anesthetic such as lignocaine to ease
discomfort at the site of injection. In other embodiments, the administrations
may be parenteral to obtain, for example, ease and uniformity of

administration.

[0077] The compounds can be administered in dosage units. The term
“‘dosage unit” refers to discrete, predetermined quantities of a compound that
can be administered as unitary dosages to a subject. A predetermined
guantity of active compound can be selected to produce a desired therapeutic
effect and can be administered with a pharmaceutically acceptable carrier.
The predetermined quantity in each unit dosage can depend on factors that
include, but are not limited to, (a) the unique characteristics of the active
compound and the particular therapeutic effect to be achieved, and (b) the

limitations inherent in the art of creating and administering such dosage units.

[0078] A “pharmaceutically acceptable carrier’ is a diluent, adjuvant, excipient,
or vehicle with which the composition is administered. A carrier is
pharmaceutically acceptable after approval by a state or federal regulatory
agency or listing in the U.S. Pharmacopeial Convention or other generally

recognized sources for use in subjects.

[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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pharmaceutical carriers include, but are not limited to, sterile liquids, such as
water, oils and lipids such as, for example, phospholipids and glycolipids.
These sterile liquids include, but are not limited to, those derived from
petroleum, animal, vegetable or synthetic origin such as, for example, peanut
oil, soybean oil, mineral oil, sesame oil, and the like. Water can be a
preferred carrier for intravenous administration. Saline solutions, aqueous
dextrose and glycerol solutions can also be liquid carriers, particularly for
injectable solutions.

[0080] Suitable pharmaceutical excipients include, but are not limited to,
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, water, ethanol, and the
like. The composition can also contain minor amounts of wetting 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 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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0.9 [00113] The ami no acid conposition analysis shown in Table 3 bel ow

I ndi cates that Hyp, Asp, Thr, Ser, Qu, Ay, Ala, and Lys are the nmjor

am no aciworesvdmss of the proteins in the purified extpatus200bo6snt no acid
conpositions of the purified extract were anal yzed by an Beckman 6300 am no
acid anal yzer using the Collagen hydrol ysate anal ysis nethod. The sanple
was hydrolyzed by 6 N HCL at 110 OC for 24 hours, diluted and then injected

into the HPLCysmeheBystefBLEN %s ABi BRapled .ﬁoarmgéédm@rb%atéa e @ktg;étf i ed
extract. Amino Acid residue Ml e% Am no Acid residue Mol e% .7/ Val 4.5
specific antibody. The liposomes will bind to the target protein an 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 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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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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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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Cys 0.3 Arg 2.0 [00114] Endotoxin removal is critical to production of the
purified extract since the route of adm nistration for the product is by
i nj ecti orwvOS0m70867t he pol ysaccharides in this product a&ca/usteoaossesal |y
related to endotoxin LPS. It is thus inportant to keep endotoxin out of the
process fromthe start rather than renove it during nmanufacturing. Exanple
2. Preparation of an extract of Astraqgal us nenbranaceus having high yield,

an Ara: Gal ra@ﬁhélﬁ:e?éfbﬂt@@@&& nvodiel é@b.ﬁb@é&bctén%rétemadafﬂn itioRY S chIAs
nol ecul ar wei ght that is greater than about t ons ("the hi gh-yield

extract" or EPOP¥ampnnitdef okler sugarssd WV%@YC'%R:PHO@SWPPWSF esults in
Ara: Gal ratios of >3.5 and an extract of a much higher yield than the

purified expoazt 0T¥]ﬁ|&m|thg§h BOMRGERE J4ed BEhaRpbieds bgehtatiedxtlaer . I n
sonme enbodi nents, ra:Gal ratio is kept under 5.0 at the high yield.

[00116] The hPghagmisiersd: Py eUbEHANEPUYAr EHraMUSFHIEHY pintEPeatanealial B

menbranaceus il anQRly iedingl AMSARCEmBRERALY, firalBRoUCRIRinELRoRIOCessed
into chips by cleanin h de-1onized water, then wth ultrafiltered

wat er. Porti oHsebfansoitcan heacemingors inteavapews infurinmeavera pered b @ Ewwer e cut
i nt hi f h d d
into chips w th g E%%'ﬁ“r‘?cﬁﬁ H méred TPk aEhgrobRY Wuﬁeﬁﬁ(gﬁg&%ﬁkHﬁ%&H ouged an

dried. [00117 NE s were extracted first wt . 4 extraction
at 100 C for admmertelde“nayexarryawﬂeld deiehdinatoarthatype0df formdati@h siaedofraepeat ed.

The pool ed ex r ent rjfL r g

sol ution was Eéﬁg}gg?%t ea(,9 dgrée)lcclfd&?ﬁ%t gﬁd‘gfq%ésft]%{:{or%%@d( %anol ﬁb%ehéﬂ W th
80% et hanol . dhinaBY%kdlt inathel arpr ddiepiorratiiabon wwaesy domptﬂa,/e‘dr erampliee froend
spray-dried t r t run
first thr oughgg&gﬁatl a@&@ﬂ%@%ﬁr %é? tglaﬁﬁﬁt % ]iﬁ%aabé ani on
exchange chr oA gs abhiyt &8 Nany rehgel thaitein, weith thbtremafndlet ea)radr|3|{1@ﬂile19]
After concentration, the resulting eluate was hydrolyzed with hydrochloric
acid (conc. eé‘f\/@?'ef"%?r%(cmﬁﬁ at 22C. After neutralization,

ultrafiltration and |yophili zation of the hi gh-yield extract is obtained in
3.3% yi el d [08S&d oim smoslembptiingartts, tha@ikirsctscanf bd heémimigieredi ielodngntiiaret

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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[ 00120] The gl ycosyl -resi due conposition was determ ned by G.C of

TMSnet hygl ycosi de derivatives. Ara, Gal, GalA and A c are the major sugar
resi dues wo 20tp7@6ag subst ance. The gl ycosyl -resi due comrp®AiStéooesoesul t s
are shown in Table 4 below. Table 4. The gl ycosyl-Iinkage conpositions in
the high-yield extract. dycosyl-residue Mol % Ara 57.0 Rha 8.2 Xyl 2.7 Gl A
13.8 @al

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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13.1 dc 4.7 4-0-Me-G cA 0.4 [00121] Note that the Ara: Gl ratio is

4.35. The protein content was determ ned using a BCA Protein M croassay. The
prot ei n cwotemo7ef67t he hi gh-yield extract is shown in Tabraszodmbsese Tabl e
5. The protein content in the high yield extract. Sanpl eProtein content
(/0) AGP-P-050.67 [00122] The hydroxyproline content of the high-yield
extract was determ ned by a colorinetric assay and is presented in Table 6

bel ow. Tabl e GgeftS@aRVASRXBEENRE! BEpRATHCAddiRInal BBN&YitIhEAdheAgbrRahasd -
Sampleryp (% . . .
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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AGP- P- 050. 34 Exanple 3. Increasing yield by extracting wwth m|der acid
conditions [00123] This exanple shows that yield of the useful extract can
be i ncreawoedowsi7rgy7m | der acid conditions. An first extrattuse@9opssvduced
using conditions of 0.5MHCI, 6 hours of hydrolysis tinme, and 22 C, and,
the yield of the first extract is conpared to the yield of a second extract
and a third extract produced using mlder acid conditions of 0.3MHCl, 3

hours hydrol yghg sh.bménanm Rfition] M #Hides Bpmn@faéw%&amnlcmdenmmﬁé& in
yiel d when using mlder conditions. Table 7. Yield Increase of extract

obt ai ned usi n#Prrdseder okehdfpineRtion materigt tr@ttqaﬁcft’dvﬂﬁ%mel-ﬁﬁfer BIchras, fonc
Second ExtrackyfngM HCl phySiclihs  te@dficidh! &d pBlikhtachgSdarly Helvw 16 Stoerly

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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22C Ara: Gal 2.9:1 4.3:1 4.0:1 Protein content (BCA, % 1.01%0.67% 0. 64
Endot oxi n content (Endospecy, EU ng) 0.52 0.43 0.27
WO 2010/077867 PCT/US2009/068062

[00103] In other 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 a first composition comprising at least one unit dosage form of an agent
comprising an extract as taught herein within the packaging material, along
with a second composition comprising a second agent such as, for example, a
glycosaminoglycan, phospholipid, poly(alkylene glycol), any other bioactive
agent taught herein, or any prodrugs, codrugs, metabolites, analogs,
homologues, congeners, derivatives, salts and combinations thereof. In other
embodiments, the articles of manufacture may also include instructions for
using the composition as a diagnostic, prophylactic, therapeutic, or

ameliorative treatment for the disease of concern.

[00104] Without intending to be limited to any theory or mechanism of action,
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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hyP content 0.42 0.34 0.35 Yield (% of crude extract) 2.4 3.3 (32%

i ncrease) 3.1 (24% increase) Exanple 4. Increasing platelet |evels by

admi ni st ewDregiovdtesepuri fi ed extract to a mamual that hasPceaseeedesdabl et hal
irradiation [00124] This exanple shows that the purified extract
stinmulates platelet levels in a manmal that received a subl ethal dose of
X-rays. BALB/c mce were used in this experiment, and a portion of the mce

received a pybbhAt hphe emE§(MOk§) wevesext%%@ecpﬁrme@.nn@aectd% adiRidGs Retractdecr ease
in platel et Ievel gnd nbocyt openia. Platelet |evels were neasured in

(a) normal m é‘bm(?lo@ fou9j laurs ¢ Jh@l ferilting AcHEPER PEFRS WarRricAMSinest3sh of t he
purified ext rﬂ’fétn c&r‘@anﬁ‘é’t@ﬁrﬁ AHCBId BCED VI TP IARY FeAREATHREBE. Ofley by

saline i.p.; (c) experinental mce
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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receiving x-rays acconpani ed by 250 ng/ kg of the purified extract in saline
for 10 injections at a rate of 5 injections per week starting on day 0 of

t he irradvatoom7assd conti nui ng through day 14 of the expemriuseomw/ocsnz (d)
experinmental mce receiving x-rays acconpani ed by 100 ny/ kg/ day of the
purified extract starting on day O of the irradi ati on and conti nuing every
day through day 25 of the experinent. [00125] In the mce receiving 250

ng/ kg of the e%bgﬁrbe%seesﬁe%&ettmltms%dﬁafé)hcrm H 8840, ahe, SerCGldtPrg, rate of
5 injections per week starting on day O of the irradiation and conti nuing

t hr ough day 1%%Al, H@'e@(]@éﬂsﬁéﬁﬂue% he subl ethal x-rays caused a decrease in
the platelet level that was first nmeasured on day 10. Wen conparing the

control groupah8lykiR&f exensUrifieBRikahctm ce receiving 100 ng/ kg/ day of the
purified extract startlng on day 0 of the irradiation and conti nui ng

t hr ough da eriment, the rified extract sho crease
O ol atoP 2yl T kB e S omRgHON SraVsRaS e e bl ¢ he
|l ow | evel of pbl%&icﬁbﬁdéspuﬂ%d puifi’l bkiess Glfntdﬁ?%énlyr@@& |,NdeBinegyTpar ed to

the control group increased after day 14 and renmi ned evident through day
25. Accor di ngP9d Reigsy residsexPrycimahamesskesf Eh@@ﬂn()é@eandoga'a%mwet s in

the bl ood of gublpEhaddent in edified eirs&. aG“!Qc@s@hr’-’H%ﬁﬁfé édﬂ@pdsﬁfé%%ﬂné)f the
platel et level fromthe radiation treatnent . I'ncreasin | at el et
| evel s by adnPHifde@itiag! vREe AegRDIPPE by asRtysiecaf per-Qrtaﬁetfyﬂﬂylatedcraﬁga ison to
a_hemat opoi et Fgcéélé b‘B@e TH&?é\fuﬁﬂ%%eréé&%ré}éﬁur{ ﬁ%WS@ueﬁHﬁH el
irradiation 0126 is exanple shows that th I gh-yield extract

stimul ates pl gelemet(0125vamsx 3¢ma ugingraml HiP19800 es shrosthtegrenb! et hal dose, 500
cGQy, of x-rays. BALB/c mice were used in this experinent, and a portion of
the m ce receiryd @ YRS Rsittont #Y fro p‘if?ﬂe&@ara&n day 0. Platelet

| evel s were neasured in (C(a) nor not subject to either irradjation
or administration of the high-yi eI d ex1 ract; (|b) contifol mce recei vj ng
X-rays accohBytosd- ﬂnﬂndueby sal i ng¢ Arp. (Rl)a exlpeGakrent al Gal ce r &tei v| ng
X-rays accohpani-ed—by—250—+rgikglgay—efthehigh—yeldrextraet—nA—sal ne;
(d) experinmental m ce receiving x-rays|acconpani ed by|100 ng/kg/ day pf the
hi gh yield eMolefet ;in( eSheexperifiednt 8.1 m ceObeceli vihg x{rafd a¢co¥plnipd by
50 ny/ kg/ day of the high yield extract] and (f[) experinmental |m ce refeivVing
x-rays accof@¥ed by GCSF treatqent. The high-yiel d éxtract |was
adm ni stered s.c. every day for days 0-4, and then 3 tines/week for the
next three weeks, adm nistering the high-yield extract on days 7-9, 14-16,
and 21-23. [0001217] B&e@ on teh@lysosyidinkeggp comeosifion peovidest &l éableexednd n
BALB/c m ce tqg.t i

subl et hal dosg|_| r{}ﬁ %ﬂﬂﬂp%eﬁb%ngggéﬁﬁhe Eghkn%mrrg&eg%&hg}éé n%fsﬁglogéﬁ e seen
fromFI G 1, aHed-dinkeygucauwdd aa:exdtamda@gree ioh btamehipbat ¢hee® positieh of dreeusi ng a
decrease in p eni a a

post -1 rrad at PaHEOR: a5 gt S HoRR bt o ek rag Pue §RYBhem 250

ng/ kg i n sal i aeabirgald@tdns] sl thansogalbbtuborians edticloa® @ess-ivial witmeadmg on

day 0. The hi gh- extract was eff t|ve res ng 50% of r mal

pl at el et coungg gboé?ycgsg I'Hg?/%ese&’ref? etrﬂ’ér??(fhe h\y[ﬂgogo?ﬂ 1S gr and,
thus, the tregampRrt ih &L adbrt heetapatsdt bpbuliglieheird ioBotmbthabbo0Theof
sublethally irradi ated mce and enhanced platelet recovery follow ng

radi ati on tremetwmated HapeT were pofifies asiPg( ARdPOSENY 1§wartsdammanchte G 1
for purposes I e I €
adninisteringe%hEQﬂ?gﬁyiﬂgPdﬁiigféﬁ? Um%ggle%gﬂ ﬁﬁ'?gd%$%£¥?ﬁnmﬁwnﬁ

hemat opoi et i ctrw@eﬂhorod@tandmmrtlalhraethylmed @tdsitele dvarhethen heepgpd @@0128]
Thi s exanpl e %%WH r 2 hj d extract

accel erates r%@%y%f({/wﬁgm chghrr% @Pgmcgg/cos ?%Juq gPPg“IAlg )f platelet |evels
and, thus, treating thronbocytopenia caused by the chenot herapy. [00129]
Platelet | evels were neasured in (a) normal mce, not subject to either
chenot herapy or administration of the high-yield extract; (b) control mce
recei ving chenotherapy i.v. acconpanied only by saline i.p.; (c)
experinmental mce receiving chenotherapy acconpani ed by 200 ng/ kg/ day s.c.
of the high-yield extract in saline; 8d) experinental mce receiving
chenot her apy acconpani ed by 250 ng/ kg/day s.c. of the high-yield extract in
saline; (e) experinmental mce receiving chenotherapy acconpani ed by 400

ng/ kg/ day s.c. of the high-yield extract in saline; (d) experinental mce
recei vi ng chenot herapy acconpani ed by 200 pg GCSF in saline; and (e)
experinmental mce receiving chenot herapy acconpani ed by 250 ng/ kg/ day s.c.
of the high-yield extract in saline, and by 200 pg GCSF in saline. [00130]
The nlce used were BALB/c nlce and were injected twce with 4 ng/kg
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[00133] In FIG 2, the mce receiving the G CSF (NEUPOGEN) received either
7 injections of 200 pg NEUPOGEN in saline starting on day 0, or 7

i njecti orwoah1026@ery/ kg s.c. of the high-yield extract P00/UsgomnasolEUPOGEN
in saline starting on day 0. The results show that the conbination of the
hi gh-yield extract with NEUPOGEN accel erated recovery of platelets when
conpared to mce receiving either treatnent alone, and the conbination

t herapy obt ai nr§9|et2tteeltt@6§w|.nkargerﬁomiosmba§ﬁhltﬁb pluﬂtr&i éxtFa%IP' dly, by day 10. A
particularly interesting finding was that the high-yield extract and the
conbi nati on therapy both out perfornmed G CSF adntnlstratlor al one, whi ch
failed to reacﬁtyu@syminkagat eI eMdIe%eI S bythwsghtInkﬁgd he expdModletnt,| after
day 26. Thg—eoenrnbtratior—of— G ESFwth—thehie UII yH eld—extr aets hewey r,
obt ai ned nqgrnmal _pl atel et counts about 9 days earlier than|through the
admi ni st rat|i on H¢rMindl Aagh- yi el &-2xt act al heked @en34] Agcor di-Agly,
adm ni stratfion of the nlgn yielrd extfact to nanmmal s havi ng

chenot her agy- i nduc onbo Lyt nia at ellnlndtes Vere
thronbocytcpeningﬁgg éd as|a platellet cogﬁﬁ"%%& 5ﬁbx10 9/ fg gduces
t he severitly of the platelet|nadir off a thronbocytopenic condltlon in
general; (3) shaiRes atdre dufatigon off a thn%ﬁpgﬁyggpenic conditgon; (4)

accel erate nlnfnlnf recovery in a dncn-dnpnndnn panner;l and (R) dr ovi des

a significcntly enhanced pl ajel et redovery through the co-adm nistrdtion of
G CSF. Exanpl e J5-ligkecharaat i ng prOo@luct/i on of 3-ikedegald ood cel | s by

adm ni st er img—the—hirgh-yretgextract—to—amameat—that—hasrecerved
subl et hal ijrradiation 0013%] This exanple shows that the high-yielld
extract car be sEkefdnadtinulat &€ he |[recoved SO 9@ te bl god &Fis ijn a
manmal expcsed to radration {hat has|suppressed bone marraqw functior or

hemat opoi eqi s gx he ext t ¢an assi p@ a reduce evel| of
white bl ood cel [3 o#% S anq'gav= t he nﬁﬁﬁﬁ sgﬁherable tgl#nfections.

[ 00136] Thils exanpl e shoms that the high-yield extract stijnul ates rgcovery
of white bljood aginked gikpa nmapmaggphatl receiamtked bl et hal| dosggof XH-rays.

BALB/ ¢ m ceé—were—used—ihthis—experiment—and—a—portion—ofthem-ce
recei ved a subl ethal dose of x-rays, 500 cGy, on day 0. Cell counts were
measured i n ect it ' ' ihafl

aam ni ot ra 00 3 THEeerE e Bl Eahad S Sholliln Lo a3 B EhAhrss, o ays
acconpani ed otHay Hyp, sﬁadpt, ﬁ'emrl Spr, ,GI(JcIBIyax@Iar langrityal anel the mejoeianing acid ay's

acconpani ed b of the rifie in saline for 1

o ecttone at feshed dre Bftehadn MalriiBH GibRE St PiD 8T gaPPetlins e
irradiation aofl tikeniurified rtgdﬁabf owegh arayyzed by drd@eekmeani 6300 andms Hcit)
experinmental mce recelv rays_ac ani e p F in saline
Sthrti ng on dAySRPTII e P ARG T RRTS GREVAB RGO SUGHSIRe ATt he
experi nment. o] Bl (o) n
irradi ated BAE%%%z&egggztﬁeiﬁé n?ﬁ?s?ﬁgf?%ﬁB%F PH@Q%I yleﬁ g%t@%%t
accordi ng to $wePeGisystement s. Severe | eukopeni a was seen at 7-10 days
after irradiation, where the mce showed a white blood cell count of about
600- 1000/ p1. The high-yield extract induced recovery of white blood cells
in about 21-25 days, and the white blood cell count in control mce treated
with saline only did not recover by the end of the experinent. A
differential count indicated that the high-yield extract al so i nduced
recovery of |ynphocytes. [00138] Accordingly, conparing FIG 3 to FIG 2,
it can be seen that the high-yield extract accel erates recovery of white
bl ood cells, shortens the duration of |eukopenia, as well as increases

pl atel et count in a BALB/c nobuse subjected to a sublethal dose of x-rays.
Exanpl e 8. Enhancing platelet recovery in a manmal suffering from

radi ati on-i nduced thronbocytopeni a by co-adm nistering the high-yield
extract with an agent that stinulates hematopoiesis [00139] This exanple
shows that the co-admnistration of the high-yield extract with G CSF can
stinmulate platelet production in a BALB/c nouse that was sublethally
irradi ated. [00140] BALB/c mce were used in this experinent. A portion of
the mce received a sublethal dose of 3k-rays, 500 cGy, on day 0. Platelet

| evel s were neasured in (a) normal mice, not subject to either irradiation
or adm nistration of the high-yield extract; (b) control mce receiving
x-rays acconpanied only by saline i.p.; (c) experinental mce receiving
X-rays acconpani ed by 250 ng/ kg/day of the high-yield extract in saline
s.c. for 7 daily injections starting on day O of the irradiation; (d)
experinmental mce receiving x-rays acconpani ed by a co-injection of 250
ng/kg/day of t he hlgh y|eId extract and 1 pg/kg G-CSF in sallne s. C. for 7
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of the hig
only by sa

continuing through day 14 of the experinent;

h-yi el d extract;
line i.p.;

(b) contro
(c) experinental
250 ng/ kgwoayioaf77sshe hi gh-yi el d extract

m ce receiving x-rays acconpani ed

m ce receiving x-rays acconpani ed by
PO/ UBR00vpI®62 | ONS at
a rate of 5 injections per week starting on day O of the irradiation and

in saline s.c.

(d) experinental

m ce

receiving x-rays acconpani ed by a co-injection of 250 ng/kg/day of the high
yield e><§3 ract Tapd 31 00npe/ desh é%r%.tldhswlnerwmeeexl‘r% 10 injections at a

rate of

nlertlnnq per we

D

qtartlnn an

RV of
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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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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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Example 3. Increasing vield 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 conditions of
0.5M HCI, 6 hours of hydrolysis time, and 22 °C; and, the yield of the first
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 22°C. Table 7 shows a substantial increase in yield when using milder

conditions.

Table 7. Yield Increase of extract obtained using milder conditions.

First Extract Second Extract Third Extract
0.5M HCI, 6 hrs, 0.3M HCI, 3 hrs, 0.5M HCI, 6 hrs,

22°C 22°C 22°C
Ara:Gal 2.9:1 4.3:1 4.0:1
Protein content 1.01% 0.67% 0.64
(BCA, %)
Endotoxin content 0.52 0.43 0.27
(Endospecy,
EU/mg)
hyP content 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

[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 received a sublethal dose of
x-rays, 500 cGy, on day 0, causing a decrease in platelet level 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
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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 0 of the
irradiation and continuing through day 14 of the experiment; and (d)
experimental mice receiving x-rays accompanied by 100 mg/kg/day of the
purified extract starting on day 0 of the irradiation and continuing every day

through day 25 of the experiment.

[00125] In the mice receiving 250 mg/kg of the purified extract in saline for 10
injections s.c. at a rate of 5 injections per week starting on day O of the
irradiation and continuing through day 14 of the experiment, the sublethal x-
rays caused a decrease in the platelet level that was first measured on day
10. When comparing the control group to the experimental mice receiving
100 mg/kg/day of the purified extract starting on day 0 of the irradiation and
continuing through day 25 of the experiment, the purified extract showed an
increase in platelet levels in the blood on day14, and the difference between
the low level of platelets found in the blood of EP0O11-treated mice compared
to the control group increased 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 platelet

level from the radiation treatment.

Example 5. Increasing platelet levels by administering the high-yield extract,

alone and in comparison to a hematopoietic agent alone, to a mammal

that has received sublethal irradiation

[00126] This example shows that the high-yield extract stimulates platelet
levels in a mammal that received a sublethal dose, 500 cGy, 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. 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; (d) experimental mice receiving

x-rays accompanied by 100 mg/kg/day of the high vyield extract; (e)
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[00127] IG. 1 shows the response of the platelet level in BALB/c mice to the

high-yield extract following administration of a sublethal dose of radiation,
according to some embodiments. As can be seen from FIG. 1, the x-rays
caused a decrease in the platelet level, causing a decrease in platelet level
and thrombocytopenia at about 10 days post-irradiation. Treatment with the
high-yield extract was given at 250 mg/kg in saline for 10 injections with 5
injections per week starting on day 0. The high-yield extract was effective at
restoring 50% of normal platelet counts about 3-5 days earlier than the saline
control group and, thus, the treatment increased the amount of platelets in the
blood of sublethally irradiated mice and enhanced platelet recovery following
radiation treatment. The effects of G-CSF (NEUPOGEN) was shown in FIG.
1 for purposes of comparison.

Example 6. Increasing platelet levels by administering the high-vyield extract,

alone and in combination with a hematopoietic agent, to a mammal that

has received chemotherapy

[00128] This example shows that administration of the high-yield extract
accelerates recovery from chemotherapy by stimulation of platelet levels and,

thus, treating thrombocytopenia caused by the chemotherapy.

[00129] Platelet levels were measured in (a) normal mice, not subject to either
chemotherapy or administration of the high-yield extract; (b) control mice
receiving chemotherapy i.v. accompanied only by saline i.p.; (c) experimental
mice receiving chemotherapy accompanied by 200 mg/kg/day s.c. of the high-
yield extract in saline; (d) experimental mice receiving chemotherapy
accompanied by 250 mg/kg/day s.c. of the high-yield extract in saline; (e)

experimental mice receiving chemotherapy accompanied by 400 mg/kg/day
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[00153] A fenale patient (R0O1001) was di agnosed as having I TP for nore than
10 years and had been treated using prednisolone (10ng QD). The patient
recei ved wbeopurirdsred extract for 5 days/week for 4 weelsT/usneoobsdez esul ts
are shown in Table 9. Table 9. Date Study Schedul e Pl atel et Count (1073/ul)
2008- 11- 24 screening 8,000 2008-12-01 Day 1 10,000 (baseline) 2008-12-08
Day 8 8,000

s.c. of the high-yield extract in saline; (d) experimental mice receiving
chemotherapy accompanied by 200 ug G-CSF in saline; and (e) experimental
mice receiving chemotherapy accompanied by 250 mg/kg/day s.c. of the high-

yield extract in saline. and by 200 pg G-CSF in saline.

[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 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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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

pl at el et wounto/oras7doubl e t he basel i ne and recovered toP23/B0@Iabs0er
treatment with the purified extract as a responder to the treatnent. No
adverse events occurred.

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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[ 00155] A fenmle patient (R02001), 46 years of age, was diagnosed as having
| TP for nore than 5 years and had been treated using predni sol one (20ny
Q). The watzomntr7s6ecei ved the purified extract for 5 dapsmmseddnesossd weeks,
and the results are shown in Table 10. Table 10. Date Study Schedul e

Pl atel et 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

[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.

45



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 afwenotweiatement with the purified extract. No adPEeTaS2@9061082
occurred. [00157] A male patient (R01002), 61 years of age, was di agnosed
as having ITP for nore than 10 years and had been treated using

predni sol one (10ng QD). The patient received the purified extract for 3

days/ week fop1£0weskep/camtte! HBrd @844 Ui tRi5 CoxpRAMRNL N A JHRNLAF thel e 11.
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
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 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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(basel ine) 2009-05-25 Day 8 11, 000 2009-06-01 Day 15 84, 000 2009- 06- 03 Day
17 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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58, 000 2009- 06- 08 Day 22 55,000 2009-06-15 Day 29 31, 000 2009-06-29 Day 43
14,000 [0001]I1t should be appreciated that the platelet count recovered
from 37, WO 20w/B486000 after treatnment with the purifi edPeXtusa@w/o662a
responder to the treatnent. No adverse events occurred. [0002]Finally, a
femal e patient (R02002), 60 years of age, was di agnosed as

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.
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having | TP about 4 years ago and had been treated using prednisol one (15ngy
QD). The patient received the purified extract for 3 days/week for 3 weeks
(treat mrerwoangai7rmgyy, and the results are shown in Tabl ePCZ2/US2000l0bs®612. Dat e
Study Schedul e Pl atel et Count (10"3/ul) 2009-07-06 Day 1 8,000 (baseline)
2009-07-13 Day 8 6,000 2009-07-20 Day 15

[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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54, 000 Adverse Events 2009-07-06 Day 1 Allergic reaction 2009-07-08 Day 3
Skin rash [0003]1t should be appreciated that the platelet count recovered
from 8, 00WOt2010647€800 after treatnent with the purified @XxTASBCE09M68082
responder to the treatnent.

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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WE CLAIM 1. A conposition conprising a high-yield extract of Astragal us
menbr anaceus, wherein the extract conprises: an arabinose: gal actose ratio
greater tweroshowmse73.5: 1; from about 5% to about 10% r hacmaseqoofossen? about
15%t o about 20% gal actose; from about 10% to about 20% gal acturonic acid;
and, from about 10%to about 15% gl ucose; wherein, the high-yield extract
is prepared using a first process that includes isolating a crude extract
from Astragal uontRTHr RAGEEWRN aNfhalHtékintet ITPakdAIBehe TRE WiRIyewWhE dpbnW th an
acid, the mldly treating including applying the_acid to the crude extract
at a concent r BOelE. rardariiged.r with a?ogt{@'sg‘.dﬁm B- albBatPrENEN endproit tdfper at ur e
rangi ng from ghautt banlrdsBortee. G and for a time ranging fromabout 1 hour
to about 24 hours, wherein the tenperature and time for applying the acid
are selected to obtain the arabi ngse: gal actose ratio, the gal actose
content, tHhE80§PIcoAderpaigtraient &Pd 08 hvghdigoreepd ambavinghd Rvé marg thame hi gh
yield is substgnihal by Rh@ekn Rk AuNhE phedsdithetMbRRCODY THRSAARKT agal us

menbr anaceus produced using a second process that includes applying the
acid to the crefgivedxhe purifien exfrackiidr dayiy \seeintr v weeksepad thedrasglt®Btaai n an
ar abi nose: gal g SoSE Tahdg of less than 3.5:1, 20% 35% gal actose, and |ess
t han about 10% gl ucose. 2. The conposition of claim1l, wherein the extract
is isolated fromthe roots of Astragal us nmenbranaceus. 3. The conposition
of claim1, whablei%h the Astragal us menmbranaceus is A nenbranaceus Bge.

var. nonghol iicus (Bge. ) HsT o or A _MENMDranaceus Esch.‘ B%e. 4 The
conposition of claillate, wherlei n BHedyr8ehedileus ne t&lﬁéw WH Fuldbwn i n
| nner Mongol ila_or Shanxi pravince, Peoples' Republi i
2010/ 077867PCT/ USge£94 328062 5. They ition |of clainmggpowherein the
roots are from Astragal us nmgnbranaceus plants that are about two years of
age. 6. The conpasition of clfaim I having a wei ght - aver age nol ecul ar| wei ght
of at least 100 KPPZdétdlons. 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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7. The conposition of claim1 having at
and not nore than 2% by wei ght protein.

| east 80% by wei ght carbohydrate
8. The conposition of claiml

havi ng arwaratweiosse: gal act ose rati o rangi ng from about 2CE/UB2000/064062it
5.0:1. 9. The conposition of claim1, wherein the acid is trichloroacetic

acid or

hydrochl oric acid.

10. The conposition of claim1l having a pHin

aqueous solution ranging fromabout 4.5 to about 6.5. 11. The conposition

of claiml1,
The conpositi

on of claim1,

further rnrmrl Si ng a

f gpbRE. conpri sing an agent that stinulates hematopoi esis.

n agent selected fro

12.
t he

group consi st
macr ophage cq

D

i ng ofp4geanul oc
| ony stimulatin

yte @h@ﬁSclﬁdu@' at |
g factor, erythropoi

ng Pfa@a&mourﬁmngﬂugcy
etin and erythrop0|e

te
Si S

stinmulating f
t hereof . 13.

D

rot ?C?g%a%gbonbo

inje
LIIIL I LIIC CUTI

poi etin, %erleukln
ctabl e fB?%ulatlon c
osttiormof ctarmz

effective am
exci pient. 14

)

.

A 2089909bt i on

wherein the ex

conpri sPagdan extr
tract conprises:

oo+ SPBERR: apeu
np p

gct of Ast'ri88al us

an lar abi nose: gal act ase

tically
abl e

atio

menbr anaceus,
rangi ng from

aboufpod-o9:12 to

about 3: |;3a {5t om abou

50nto a,bjggt 15%

pto

ar abi nose; | ¢ss than about 1. 5%rharmose from apout 3%to about 7%

gal act ose; | ess te% ut 4% gal actyurani c acid;| and, fr bout 709

about 90% gl yicos 800718 Oy 22 5808
2009-02-02 Day 29 11,000
2009-02-17 Day 43 6,000

[00156]

[00157]

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

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

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.

52



WD 2010/ 077867PCT/ US2009/ 068062 15. The conposition of claim 14, wherein

t he extract

is isolated fromthe roots of Astragal us nenbranaceus.

1

conposi t iwo 20f0/ofssrm 14, wherein the Astragal us nmenbr anRCENS2009/068062

menbr anaceus
Bge.
was grown in

Bge. var.

| nner Mongoli a

or Shanxi province,

Peopl es' Republic of

6. The

nonghol i cus (Bge.) Hsiao or A nenbranaceus (Fisch.)
17. The conposition of claim 14, wherein the Astragal us nenbranaceus

Chi na.

18. The conposhpieon of claim 15, wherein the roots are from Astragal us

menbranaceus plants that are about two years of age 19 The conposition of
cl ai m 14 haviing a veitght - aver age sfgapgme%rmé/vel ght pgmétrtgou‘n&@mngﬁggut 20
kil oDal tons to about 60 kil gbDaltons. 20. The conposition of claim 14 havi ng
a pH in agueogus ranging fro iout 4.5to a .5, .2 hie
conposi tion of clsng%%ﬁg f urlt her con???’ ing an agent %?1%? F'h‘lﬁjyat es
hemat opoi esi s: The—conpgsition—of —ctatrm 4, —further—conprising—an agent
selected fromt hé099ﬁ&|35c0n5| sting oPagBanul ocyte col ony1s80nul ati ng
factor, granilocyte macraophage colony stimilati ietin
and erythropoi esigogiob/gul atijng prot ehdy, 15t hr onbopoi etin, g4ggr | eukin-3, and
derivatives thereof. 23. A nethod of stl mul ating the hemat opoi etic system
of a mammal, [wher tlhod co adm nistering he mamma] an
ef fective ampunt 2@:Ogtohggconposi tion 1(zisai m 1 24. The #ﬁ(e)(? od of claim23,
wher ei n t he st+rmutatinagtnchudes—tnereastngptatetet—counts;,—25—The; net hod
of claim 23, |wherZ8D8-0648 sti|nul ati ngPayi? udes i ncreasi ngda#ilt e bl ood| cel |
counts. 26. The nethod of cllaim?23, wherein the stimilating includes
i ncreasi ng | ynphogygyesqgqunts. WO 201@@57867PCT/ US2009/ 068852
2009-06-29 Day 43 14,000
[0001] It should be appreciated that the platelet count recovered from 37,000

[0002]

to 84,000 after treatment with the purified extract as a responder to the

treatment. No adverse events occurred.

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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27. The nmethod of claim 23 further conprising the co-admnistration of a

second active
agent
second active
col ony sti nul
factor,

agent .

i S WOhermt7o§s0i et i ¢ agent .

agent
ating factor,

28. The nethod of claim27, wherein the second active
29. The nethod of cl ai mPRT/USMIRM0680h2 t he

is selected fromthe group consisting of granul ocyte
granul ocyte macrophage col ony stinulating
erythropoietin and erythropoiesis stimulating protein,

t hronbopoi et i mgpintoer | euki n-3, and derivatives thereof. 30. The nethod of

claim 27, whe

ein the secan

active agent is qra
~J ~J

nul ocyte col any St

1l ati ng

factor. 31. T
met hod of cl a

he net pgd of cl
m 31, wherein

ai m 28udysencdule t he
the human is sufferi

mapizediet Gount (MoFB/RI) 3

ng from bone marrow

2. The

suppr essi on.
suppression i

33 Bhod

5t h%dbﬁ.edgfﬁ t of

of claln§32 wher ei n
chenot h APy or ra

met hod of sti
nmet hod conpri

rtating—theh
ses AWei07i1St eri
claim14. 35

matoporettc system
ng to th@ay@inmmal an
The nethod of clain

t he nar.r ow

di ati o’ﬁ&{hﬁ@ﬁﬁ%w) 34,

effectivéi@ﬁnunt of

A
t he
t he

conposition o
stinmulating i
34, wherein t

ncl uggs-g7a8r eas
he stinul ating

ing platelefs counts.
i ncl udes increasing

1 34 wherein the
36. Thesqiggohod of c
white bl ood cell cou

| ai m
nts.

37. The netho
| ynphocyte co

d of clalm 34,
unts. 38. The n

wherein the stinul at
et hod of claim34 fu

I Nng |£5§§%%$$¥§n Ccreas

rther phe

ng

co-adnmi ni stra
wherein the s
2010/ 077867PQ

ron—of—a—secon
econ¢0adY7iGpe ag
T/ US2009/ 06806

A oAt 2y arrent 20
U actrvc aycrlit. I,

ent i s aDhefmat opoi et

T et e £ | PN
LILLA~ALLL 1 L ACA B V]| ol al

i ¢ agélfergic ¥@ction

38,

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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40. The nethod of claim 38, wherein the second active agent is selected
fromthe group consisting of granul ocyte colony stinulating factor,

gr anul ocywe 20san7egshage col ony stimul ating factor, erythPopaiSetsoncsanz

eryt hropoi esis stinulating protein, thronbopoietin, interleukin-3, and
derivatives thereof. 41. The nmethod of claim 38, wherein the second active
agent is granulocyte colony stimulating factor. 42. The nethod of claim 34,
wherein the mammal is a human. 43. The nethod of claim42, wherein the
human i s suff gvE cgAimom bone marrow suppressi on. 44. The nethod of claim
43, wherein the bone marrow suppression is the result of chenotherapy or

radi ati on tther apyompositién aeinbasingt Higrepiald éx@rasiofdsibigapgal act an protein
conposition extracted from Ast r.aggl us nbr anaceus, conprising: isolating a

crude extract fIEMORIGCEYSIWRErRIBMRE SHERAGEMRASSi | dly treating the crude
extract with an acid; and, m'IdI,g tr?at'hn  ncludi ng applying the acid to
t he crude ext PREAUROSE: Q35 AHP 9B TS ﬁbO‘ftreb 'about 0.05M to about

0.5M at a tepperatu rangin rom about 15 Cto 25 C, and for a tine
rangi ng from dBBWA OPEE%JP a?’B“EB@%‘itrm%”%r s, wherein the tenperature and

time for applying,th idare | ected to obtain an arabi nose: gal act ose
HoREapolbaat: © B0 2 Gelashs

ratio greater ™ fit 5% to about 10% rhamose; from
about 15%to about 209 | act ose;,, fr abaut 10% to about 20% gal acturonic
20rd: rom abBai aswt 10 AdpahpUaEls gPREHEITE 2RE: Ak gh yi el d: whor ein.  the
high yield is_substantially, hi han a yield of an extract of the
Ast ragal us rre%Wa%?&ghgﬁptpggﬂﬁgﬁ%}ﬂ@’%&% second process that includes
applying the acid.tq the cryde extract at te rature apd. ti sel ected
Fo ot arn an naiaus Anmield BaEaiid PlsoRtedaul T i bifoBsd Sy il e
gal act ose, and | esisolatiagaahwidt ext@% i szagaMOnZMbralddss Andnilds2009/ 068062
46. The nethod of claj m 45, erein the arahi nose:rgal actose ratio is
oduced to within Geatiaages brobefcuv et b0 Bamid g hoildhg

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 Asfragalus 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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47. The net hod of claim45, wherein the arabinose: gal actose ratio is
reduced to wthin a range of about 3.75:1 to about 4.5:1. 48. A nethod of
treati ng woizopt7mee t hr ombocyt openi ¢ pur pura, wherein tReTRSRIIOMB6RIONPr i SES
adm nistering an effective anmount of an arabi nogal actan protein conposition
extracted from Astragal us nenbranaceus to a subject having idiopathic

t hronbocyt openi ¢ purpura. 49. The nethod of claim 48, wherein the

aci d-nodi fised arRbboApadifs GtlRmos, W%r&ﬁmwo&é%ﬂoﬁn adhgdigs ered in
conbination with a second active agent. 50. The nethod of claim49, wherein

t he second actlm@nﬁ’@@?ﬁce%pﬁ‘@ﬁe@ﬁb@fefab@mM@e\’%r%afpﬁ%nm sting of

granul ocyte col ony stinul ati ngI:; factor, granul ocyte nacrophage col ony

stinmul atin§ f acl?® cOBPYF ARG hhavieo 8 weigitsyBiageinaoleeylanveiotaf 3br ot ei n,

t hrombopoi et i n, |ch&t RY) 18BILAsR. and derivatives thereof. 51. The nethod of
claim49, wherein the second active agent is granul ocyte colony stinulating

factor. 527, Therfpbiiafosortb@idinBnai beibtisdbe, BhRRI obibnsdrahy diggal act an

protein conposition has a weight average nol ecul ar wei ght of” at |east 100
ki | oDal t ons. 53notThererfeama Bf weibhi Proled). wherei n t he arabi nogal act an
protein conposition has been purified to conprise: an arabinose: gal act ose
rati o rangBng f FlRrrppegition of:claimg! hadng as anabifqgsgigatasiene HYe randisbut 15%

ar abi nose; |e55fr6rﬂaéboag4?ﬂt1 té a%é‘b glgrq'nose from about 3% to about 7%
gal actose; |ess an about /oga acturonic acid; and, fromabout 70%to

about 90% gl Uconk, oA AT PIHHSRANOAAB AR BbactheadbROd Of claim

53, wherein the arablnoga actan protein conposition has a
wei ght aver age hysrechivrioracii ght rangi ng from about 20 kil oDaltons to about

60 kil oDalt ons.
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 Asfragalus 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;
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.
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55. The nethod of claimb53, wherein the acid-nodified arabinogal actan
protein conposition is admnistered in conbination wwth a second active
agent. 56wWOThw/aresshod of claim 55, wherein the second a®CIusS2&09068062 S
selected fromthe group consisting of granul ocyte colony stinulating
factor, granul ocyte macrophage colony stinulating factor, erythropoietin
and erythropoiesis stinmulating protein, thronbopoietin, interleukin-3, and

derivati vegst hetig@tompdsitiokhsr dikRd whlerdih @l afact h&dI8ten flohetheaesrd active
agent is granulocyte colony stimulating factor. 58. The nethod of claim 48,

wher ei n t he ar a®ihSeRHEIBRMBIHAESYS- conposi ti on has been purified to

conpri se: an arabinose: gal actose ratio ranging fromgreater than about
2.0:1 to grBat eFhe AARPARR of£laimit4, mhersin Bl Sttagalus apFGfaneseyBieabi nose;
from about 2%t monesiachudHub hAUMABRgNdIEAT BRRNHSIEE! 8. ARAMIaZRY.GAl act ose;

and, from about 5% to about "25% gl ucose. e nmethod of claim58,
wherei n the ar atfistbgdbgdect an protein conposition has a wei ght average
mol ecul ar wei ght that is greater than about 100 kil oDaltons. 60. The nethod
of cl ai m 587. whEhepemperitieceidlaidi 4 Meerein is AY RIS AAMPranaceys Wasposi ti on

| s admi ni stered JoWn%’ﬁWe’de%ﬁl(ijﬂ"gtﬁh%ﬁEF&%a?ﬁé&M s'%@QBI]jc &lchifge met hod

of claim 60, Wn%rel n the sec tive agent Is select romthe group

consi sti g8 _SFANKLARKGorf gl Mt £ WHIDH bk bR Bondnapk gyt e mact ophage

colony stinmulating factor, erythropoietin and erythropoiesis stinulating
prot ei n, thronbmgaibsanaceus plastd tbakam-aboubing yhars obadeves t hereof . WO

2010/ 077867PCT/ US2009/ 068062 62. The nethod of claim 60, wherein the second
active agen®. i sThe apmperifjareofcddiont4 kavinaid ameight-atereue moledilarmrightet hod of

claim 48, wher e?a’ﬁg@?ﬁ;oﬁﬁs 295&MiI855%ﬂ0%%h96§Qimtio%.on has been

acid-nodified to
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.

23. A method of stimulating the hematopoietic system of a mammal, wherein
the method comprises administering to the mammal an effective amount of

the composition of claim 1.

24.  The method of claim 23, wherein the stimulating includes increasing
platelet counts,

25. The method of claim 23, wherein the stimulating includes increasing white

blood cell counts.

26. The method of claim 23, wherein the stimulating includes increasing

lymphocyte counts.
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an arabi nose: gal actose ratio greater than about 3.5:1; from about 5%to
about 10% r hammose; from about 15%to about 20% gal act ose; from about 10%
t o about WO yal7assv ur oni ¢ aci d; and, from about 10%to @boatS2WSMePbrCOSE.
64. The nethod of claim 63, wherein the acid-nodified arabi nogal act an
protei n has an arabi nose: gal actose ratio ranging fromabout 4.0:1 to about
4.5:1. 65. The nethod of claim63, wherein the acid-nodified

ar abi nogal agt anTiRg RleBidd dTasaim T8 RREH (ﬁfmﬂﬁ\%}]r@hh_e eb-danaRt@atidnhaa about 100

kil oDal tons. 66. The nethod of claim 63, erein the acid-nodified

ar abi nogal act anS§siofl@chveadfidsi tion is administered in combination with a
second active agent. 67. The nethod of claim®66, wherein the second active
agent is whBrei hhe Rethasetpimct’, waetR e se508@ petMes?PNt 1A t he gr oup

consi sting of granMp6KEEagatony stinulating factor, granulocyte macrophage
colony stinulating factor, “erythropoietin and erythropoiesis stinulating

protein, tbyonbeROhRiAdY of HiRIA7e Whkhsid the dtoRE bbinR! Agept ist id @&t o8- The
met hod of claim66, wherein the second active agent 1s granul ocyte col ony
stimul ating factherdrogpconsistinemed granumeyesiannysitinylatingifgefor iseanleoyte act of

Astragal us nmenb (=" : ﬁ??é”se?ﬁj .
ar abi nose: gal ac'&gg@gﬁgﬁ? gg}gﬁ}égﬂgrgw%ftﬁﬁgaﬁég{ggﬁphg X 1t, roﬁ?{glg%puotlesé%/o to about
10% r hamrmose;  stmowratigoprotels dhnombeboigtin 208igakiact ese derivatives thereof.

30. The method of claim 27, wherein the second active agent is granulocyte

colony stimulating factor.
31. The method of claim 23, wherein the mammal is a human.

32. The method of claim 31, wherein the human is suffering from bone marrow

suppression.

33.  The method of claim 32, wherein the bone marrow suppression is the result

of chemotherapy or radiation therapy.

34. A method of stimulating the hematopoietic system of a mammal, wherein
the method comprises administering to the mammal an effective amount of

the composition of claim 14.

35.  The method of claim 34, wherein the stimulating includes increasing

platelet counts.

36.  The method of claim 34, wherein the stimulating includes increasing white

blood cell counts.

37.  The method of claim 34, wherein the stimulating includes increasing

lymphocyte counts.

38.  The method of claim 34 further comprising the co-administration of a

second active agent.

39. The method of claim 38, wherein the second active agent is a

hematopoietic agent.
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from about 10% to about 20% gal acturonic acid; and from about 10%to about
15% gl ucose. 70. The conposition of claim69, wherein the conposition is
used in twe 2nmvafsct ure of a nedi cament for treating i diPOpALSRI09/068062

t hronbocyt openi ¢ purpura in a manmal by admi nistering the medicanment in a
therapeutically effective amount. 71. The conposition of claim 14, wherein
the conposition is used in the manufacture of a medicament for treating

i di opat hi c4phr OTﬂb@ﬁﬁéEHb@e&'dhlrﬂtﬁaoWh@rénﬁ‘t@ SERBAB LR AW [ sEl@tddorhhe
medi cament in a therapeutical ﬂ¥ fective anmount. 7 The conposition of
grpnu

clai m 69, wher elhg arewP eiRisp locieeaoIqny stinuilating fagter. @f@udﬁcyé@
medi cament for fheahhage b&bﬁpéﬁrﬂulﬁtlﬁé‘fa%fg?oé}yfh?@\étﬁ\ S SV dieds mammal by

admi ni stering the nmedicament” in a therapeutica effective anmount. 73. A
conposi tion con@iMgiiing rrokin e bepalesn- 'W@lﬂghklnéxﬁﬂ@@@”‘(ﬁtwﬁ%theaQﬂ&fI us

menbr anaceus, wherein the extract conprises: an arabinose: gal actose ratio
rangi ng f r dn gr'é%ﬁ gethasef %@&8 wherein the spcead aetiverpgenhisqlianyoeyta; from
about 5% to aboyf éﬁgﬁ ?mcdt]@ from about 2% to about 4.0%rhamose; from
about 8%t o about “and, from about 5% to about 25% gl ucose;

wher ei n, 59 COﬁﬂ?@ﬁiettmdanof'c?alﬁr\%ﬁdWh@retlﬁﬁermgh‘\h?aﬂsl% fuRbna nedi canent for

treating idiopathi ronbocytopenic purpura in a nmamal by adm nistering

the nmedicaggnt i ety SR&HN 22 Wherd IHRHAUNS RMR#Bfing from bone marrow

suppression.

44,  The method of claim 43, wherein the bone marrow suppression is the result

of chemotherapy or radiation therapy.

45. A method of preparing an arabinogalactan protein composition extracted

from Asfragalus 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 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.
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46.

47.

48.

49.

50.

51.

52.

53.

The method of claim 45, wherein the arabinose:galactose ratio is reduced

to within a range of about 4.0:1 to about 5.0:1.

The method of claim 45, wherein the arabinose:galactose ratio is reduced

to within a range of about 3.75:1 to about 4.5:1.

A method of treating idiopathic thrombocytopenic purpura, wherein the
method comprises administering an effective amount of an arabinogalactan
protein composition extracted from Asfragalus membranaceus to a subject
having idiopathic thrombocytopenic purpura.

The method of claim 48, wherein the acid-modified arabinogalactan protein

composition is administered in combination with a second active agent.

The method of claim 49, wherein the second active agent is 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.

The method of claim 49, wherein the second active agent is granulocyte

colony stimulating factor.

The method of claim 48, wherein the wherein the arabinogalactan protein
composition has a weight average molecular weight of at least 100
kiloDaltons.

The method of claim 48, wherein the arabinogalactan protein composition

has been purified to comprise:

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.

60



WO 2010/077867 PCT/US2009/068062

54.

55.

56.

57.

58.

59.

60.

61.

The method of claim 53, wherein the wherein the arabinogalactan protein
composition has a weight average molecular weight ranging from about 20
kiloDaltons to about 60 kiloDaltons.

The method of claim 53, wherein the acid-modified arabinogalactan protein

composition is administered in combination with a second active agent.

The method of claim 55, wherein the second active agent is 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.

The method of claim 55, wherein the second active agent is granulocyte
colony stimulating factor.

The method of claim 48, wherein the arabinogalactan protein composition

has been purified to comprise:

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.

The method of claim 58, wherein the arabinogalactan protein composition
has a weight average molecular weight that is greater than about 100
kiloDaltons.

The method of claim 58, wherein the acid-modified arabinogalactan protein

composition is administered in combination with a second active agent.

The method of claim 60, wherein the second active agent is 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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62.

63.

64.

65.

66.

67.

68.

69.

The method of claim 60, wherein the second active agent is granulocyte

colony stimulating factor.

The method of claim 48, wherein the arabinogalactan protein composition

has been acid-modified to comprise
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.

The method of claim 63, wherein the acid-modified arabinogalactan
protein has an arabinose:galactose ratio ranging from about 4.0:1 to about
4.5:1.

The method of claim 63, wherein the acid-modified arabinogalactan

protein has a molecular weight of greater than about 100 kiloDaltons.

The method of claim 63, wherein the acid-modified arabinogalactan
protein composition is administered in combination with a second active

agent.

The method of claim 66, wherein the second active agent is wherein the
second active agent is 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.

The method of claim 66, wherein the second active agent is granulocyte

colony stimulating factor.

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;
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70.

71.

72.

73.
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from about 15% to about 20% galactose;
from about 10% to about 20% galacturonic acid; and

from about 10% to about 15% glucose.

The composition of claim 69, 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.

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.

The composition of claim 69, 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.

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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